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SIMPLE BENCH SUPPLY TO BUILD 
NO-HASSLE CHARGER FOR NICAD BATTERIES 
UPDATE ON SATELLITE TV IN AUSTRALIA



From Europe, Home of 
the Mercedes Benz and BMW comes...

The Metrix 50 Series Multimeters
5000 Count Display 
with Comprehensive 
Function & 
Unit Indication

Fully Sealed to IP66

nul«**

High Resolution 
50 point Bargraph

RM®

Separate Battery and 
Fuse Compartment

Multi-Mode Bargraph WB
Normal - 50 point linear trend indication 
Centre zero - ideal for adjusting bridges, 
FM detectors etc.
Zoom mode - magnifies input variations ^B 
five times to increase resolution to 0.4%.
Automatically tracks any shift in input within ■ 
span of digital range. B
Patented “Live Trend Mode” ■ 
When Memory, Peak-Hold, Relative, or 
Surveillance modes are selected, the bar 
graph continuously displays instantaneous 
values, digital display follows the selected mode 
Logic Function - display plus two tone 
beeper distinguishes between “LO”, “HI” and 
“OPEN”.

500V&

ITT nuëlnix. 4 Year 
Warranty 

Europe's Favourite Multimeter

Relative Mode (MX51 & 
MX52) After recording a reference 
value, the display then shows the 
difference from this value, while the 

i bargraph shows the actual value. 
1 Surveillance Mode (mxsi

& MX52) Memorises the 
I measured MIN and MAX values 
I while the display shows the 
1 current value. Surveillance 
1 continues even while MAX/MIN 
1 values are being examined.
L Memory Mode (MX51 &

I MX52) Stores and recalls up 
1 to 5 values and their settings 
I (range, polarity etc) for 
' subsequent analysis. (Can 
be same or different types) 

True RMS & dB 
Measurement (MX52) covers 
the range from -40dB to +60dB with 
0.1% db resolution
Frequency Meter (MX52) 
covers 10Hz to 500kHz autoranging 
with a maximum resolution of 0.1 Hz.

QUICK SPECS (Accuracy figures are given as (% of reading + digits)

Range MX50 MX51 MX52
Vdc 500mV-1000V 0.5%+1 0.1 %+1 0.1%+1
Vac 500mV-750V 1,2%+2 0.75%+2 0.75%+2
Ide 500pA-10A 1.2%+1 1%+1 1%+1
lac 500pA-10A 2%+2 1.5%+2 1,5%+2
Q 500Q-40MQ 0.7%+2 0.3%+2 0,3%+2
Level -40 to +60dB — — +0.3dB
Frequency 10Hz- 500kHz — — 0.05%+1
Diode Test 500mV/1mA 3 3 3
Continuity R<20Q 3 3 3
Dimensions 40 x 82 x 189mm
Battery Life 1 year approx $275 $329 $399

Now Available 
Ex-Stock from

ELMEASCO
Instruments Pty. Ltd.

NEW SOUTH WALES 

18 Hilly Street, 
MORTLAKE
P.O.Box 30, CONCORD 
NSW 2137
Tel: (02) 736 2888
Telex : AA25887
Fax : (02) 736 3005

VICTORIA

12 Maroondah Highway, 
RINGWOOD
P.O.Box 623, RINGWOOD
VIC 3134
Tel: (03) 879 2322
Telex : AA30418
Fax: (03) 879 4310

QUEENSLAND 

192 Evans Road, 
SALISBURY
P.O.Box 274 SALISBURY
OLD 4107
Tel: (07) 875 1444
Telex : AA44062
Fax : (07) 277 3753

SOUTH AUSTRALIA 

241 Churchill Road, 
PROSPECT
P.O.Box 154 PROSPECT
SA 5082
Tel : (08) 344 9000
Telex : AA87519
Fax: (08) 269 6411

W. AUSTRALIA

32 Teddington Road, 
VICTORIA PARK, 
W.A. 6100
Tel: (09) 470 1855
Fax: (09) 470 3173

Any prices quoted do not include Sales Tax 
and are subject to change without notice
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Simple low cost 
bench supply

Whether you're an old hand or a 
newcomer to electronics, you can 
never have too many bench 
power supplies. Here's a very 
easy to build design producing 
1.5 - 15V at up to 500mA, with 
surprisingly good performance. 
(See page 70)

NiCad auto charger
A new easy to build design which 
takes all of the hassle out of 
maintaining NiCad batteries. It 
charges both single and multiple 
cells, switching to trickle charge 
automatically at the end of the 
main charging cycle. See page 
80.

TV-derived 
frequency standard
Need really accurate time and 
frequency signals? Here's the de
sign for a unit which can effec
tively phase-lock its internal 
10MHz crystal oscillator to a TV 
network's Rubidium standard.

On the cover
Federal staffmember Sally 
Walker is shown using our new 
Teletext decoder, to check up on 
Sydney Futures prices. Construc
tion of the decoder, which was 
developed by Dick Smith Elec
tronics, is described in this 
month's article starting on page 
114. (Photo by Peter Beattie)
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h Lettersto 
fir the editor
Anniversary issue - 1

Congratulations on the quality of 
your 50th Anniversary issue - it was 
worth waiting for, for 600 months!

Regardless of those who would scorn 
nostalgia, you have shown that persona
lised history has true market value.

What a pity that Philips missed the 
chance of advertising in the inaugural 
monthly issue of your magazine. Thank
fully we’ve learned a thing or two dur
ing the past half century and we were 
proud to be seen among your celebrat
ing advertising supporters.

Best wishes tor the next 600 monthly 
issues.

George Sprague
Philips Industries, Sydney

Anniversary issue - 2
Congratulations on your 50th. As one 

of your original subscribers, I can hon
estly say that I have never failed to 
enjoy every one of your issues.

I still have my original copy, a com
plimentary one, which was issued to 
readers of ‘Wireless Weekly’ who sent 
in suggestions.

No doubt, the old valve circuits seem 
absurdly simple now, don’t they? In 
those days though, they were quite mys
terious to me, as my knowledge of elec
tronics barely extended beyond a rather 
sketchy understanding of Kettering igni
tion systems!

However, over the years I managed 
to gather a reasonable understanding of 
electronics theory, from your various ar
ticles, and can still stay with you in your 
more recent articles on solid state 
theory, and ‘state-of-the-art’ devices.

My most memorable construction 
project was your ‘Vibragram 7’, a truly 
great vintage battery set. This was 
mounted in a solid cedar cabinet, made 
by a cabinetmaker friend, and with a 
salvaged wind-up motor, and a trusty 
‘crystal’ pick-up. The performance was 
streets ahead of the average set of the 
day.

Battery charging was no problem, as 
in common with most dairy farmers of 
the day, I had an old car generator 
hooked up to the dairy engine. (Kero
sene in those days). This, with a few 
modifications over the years, and finally 
a 32 volt record changer and LP records 

lasted until the TV era, and transistor 
sets took over.

These days, I take the lazy way out, 
and buy built-up gear, but I still take a 
keen interest in all your projects, and 
hope you can keep up the good work 
for another 50 years.

Wishing you a successful future.
V.K. Martin
Bororen, QLD

Anniversary issue - 3
I could not believe my eyes when I 

went into my newsagent and spotted the 
title ‘Radio & Hobbies’! What a great 
idea, to republish the first issue. I 
remember buying the original in 1939, 
and it and following issues, started me 
on the ‘wonderful world of wireless’. 
Recently I returned to my home town 
after 28 years in Canadian television.

The Anniversary issue is first class, 
and of course, I especially enjoyed the 
informative special anniversary features, 
as well as the regular items. Would it be 
possible, for us old timers, and the 
younger ones too, to print each month, 
two or more complete pages from the 
corresponding issue of 50 years ago? 
(Not just a column or two of ‘50 years 
ago this month’). One month could be 
construction, the next theory, then in
ventions, then shortwave listings.

The only improvement (!) I would 
like to see in your present publication is 
a return of a page or two for short wave 
listeners. There isn’t anything like that 
available in other publications, and 
clubs are not interested in the casual 
SWL who wants to listen to the world 
for information and entertainment. 
Maybe Art Cushen would be willing to 
edit it again? Please consider this.

Again, congratulations to all responsi
ble for the special Anniversary effort.

Geoff Oates,
Stawell, Vic

Comment: Thanks for the kind words, 
Geoff. We’ll see what can be done re
garding your suggestions, although space 
in the magazine is becoming very tight.

AWA history
I was very interested in Philip 

Geeves’ article in the April issue about 
the pioneer days of radio, as I was em
ployed by Amalgamated Wireless
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(A/sia) Limited, now AWA Ltd, as a 
research engineer in the early twenties 
and thirties and I supplied Philip 
Geeves with a lot of information for 
those articles.

There are two early achievements not 
mentioned, although he knew about 
them. In 1922 I had the job of installing 
a Marconi seven valve receiver in a 
Melbourne police patrol car. A radio
phone transmitter was installed in the 
VIM coastal radio station in the Do
main and police headquarters would 
telephone the station for the operator 
on watch to radio a message to the pa
trol car. This was the first time for any 
country to use radio for such a purpose.

Another first for any country. In 
1925/6 I had the job of designing and 
developing a short wave transmitter and 
receiver to operate on 52 metres, which 
I installed in the SS Niagara and the 
operator Geoff Maring established two- 
way telegraphic communication all the 
way to and from Vancouver. About six 
months later I installed a second short 
wave transmitter and receiver in the SS 
Jervis Bay, and the operator Vic 
Brooker estalished two-way transmis
sions all the way to and from England. 
Special messages were exchanged while 
the Jervis Bay was in dry dock in Lon
don.

At that period ships at sea could only 
communicate on 600 metres over about 
300 miles during daylight and about 
1000 miles at night, so the above tests 
led the way for ships to be fitted with 
short wave equipment.

S.M. Newman
Waitara, NSW

Comment: Thank you for this additional 
information, Mr Newman - and congrat
ulations on those two additonal ‘firsts’!

Vale Ron Bell
It is with sadness that we record 

the death of Ronald Albert Bell, 
founder of RCS Radio and well- 
known pioneer of the Australian 
electronics manufacturing industry. 
Ron passed away on May 16, after a 
lengthy illness.

Born in 1907, Mr Bell founded 
RCS Radio in 1932. Former EA edi
tor in chief Neville Williams told the 
intriguing story of the man and his 
many achievements in our July 1988 
issue, under the heading ‘Been There 
- Done That!’

Mr Bell is survived by his wife 
Olga, to whom we extend our deep
est sympathy. Ron was indeed a re
markable man.

Editorial 
Viewpoint

Striving to give you 
better value each month

The other day a visitor to our editorial offices asked me how we managed 
to find and prepare so much technical information, to produce each issue of 
Electronics Australia. I replied that this wasn't really the problem - with so 
much happening in electronics, in so many different areas, the real problem 
most of the time is to decide which things we can't handle or fit in, and have 
to leave until next month!

The truth is that electronics is now so pervasive and so diversified that it's 
very difficult for any one magazine to do it full justice, particularly with each 
individual issue. Still, we keep trying, and hopefully any shortcomings in one 
issue will be balanced out by strengths in others. That's our story, anyway, 
and we do put a lot of effort into trying to make it happen.

In fact producing a magazine like EA involves a continuous process of 
striving to improve it. We're always trying to lift our game in one area or an
other, hopefully without letting it drop in the other areas. It's a bit like a jug
gler, I suppose, always trying to master keeping an extra ball or two in the 
air without dropping the others...

You may have noticed that last month we started an ‘Amateur Radio 
News’ column, for example. This month we're also adding a column called 
‘Spectrum’, conducted by David Flynn, to allow us to provide better coverage 
of news and developments in the overall area of communications technology. 
We're also putting a lot of effort into giving you more and ‘meatier’ construc
tion projects each month.

Of course we do make the occasional fumble - we're human, after all. For 
example back in the April issue, when I wrote my article ‘DBS: The Future 
for TV Broadcasting’, I obviously didn't do enough homework on the current 
state of DBS development in Australia. Almost as soon as the issue hit the 
streets, a number of upset readers rang in to inform me of the developments 
I had overlooked.

My thanks to those readers, and sincere apologies for those errors and 
omissions. But more importantly, in this month's issue we have an authorita
tive update on the subject written at my request by the affable Leighton Far
rell, public affairs manager for Aussat. So I trust that any misapprehensions 
produced by my own article should now be well and truly corrected.
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What’s New In ç;
Entertainment Electronics
‘Digital’ 
midi hifi system

The M-930 is the flagship of Akai’s 
latest midi hifi systems and comprises 
eight pieces in all including turntable, 
stereo FM/AM tuner, 9-band graphic 
equaliser, digital integrated amplifier, 
compact disc player, double cassette 
deck, 2 x 3-way speakers and an infra
red remote control.

The heart of the system is the AM- 
M939 Digtal Integrated amplifier boast
ing 80 watts/channel with less than 
0.003/ THD and incorporating facilities 
to accept CD, tape, DAT, phono, tuner 
and auxiliary such as VCR or stereo 
TV. Akai’s design philosophy has been 
to include such features as DC servo 
circuitry for high stability, massive 
power supply for sustained bass pas
sages, direct operation select and motor 
driven volume control.

Direct digital optical transmission in
puts (optical fibre) allow for the connec
tion from CD’s or DAT, where the 
sampling format is automatically select
ed. That is, an internal D/A converter 
selects either 44.1kHz (CD) or 48kHz 
(DAT). By placing the D/A converter 
inside the amplifier, the digital signal 
remains in digital format until just prior 
to reproduction.

The AT-M939 quartz synthesised 
tuner enables up to 20 AM/FM stereo 
stations to be stored in a random pre
set memory. A built-in two program 
daily timer with sleep function for wak
ing up is also an additional feature.

The CD-M95 compact disc player sup
ports a 3-beam laser pick-up and incor
porates a newly developed optical direct 
pre-amp and a double vibration-proof 
construction to prevent loss of sound 
quality. A 36 program random select 
playback with skip, search and various 
repeat functions. All features are con
trolled by an infra-red remote control.

All components in the M-930 sound 
system are finished in brushed anodised 
aluminium finish with complimenting 
genuine timber sides and large pedestal 
feet.

The M-930 has an RRP of $5,995 and 
is available only from selected Akai 
dealers and stores.

Vector Research has introduced its 
double cassette deck VCX-325, now 
available in Australia from distributor 
NZ Marketing.

The VCX-325 features two-speed dub
bing at normal or double tape speed. 
Unlike some other double cassette 
decks, this unit provides virtually identi
cal performance whether on double or 
normal speed.

Synchro-start dubbing is another use
ful feature, allowing one to start both 
decks by pushing just one button - a 
simple, foolproof way to start both 
decks on cue.

The VCX-325 also provides continu
ous sequential play from Deck 2 to 
Deck 1, with the tape in Deck 1 starting 
play automatically as soon as the tape in 
Deck 2 has finished.

Other features of the VCX-325 in
clude power assisted decks for smooth, 
reliable performance, separate micro
phone inputs for right and left channels, 
manual control of recording level to ex
pand dynamic range and signal-to-noise 
ratio, and metal tape capability.

Dolby B noise reduction improves the 
signal-to-noise ratio bv as much as 
WdB.
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CD player 
has twin drawers

Pioneer’s new twin CD player, the 
PD-Z72T, is a novel twin tray 2 disc 
compact disc player which can hold and 
play two discs in any sequence selected 
by the user, giving greater variety to a 
listener’s music program.

The twin CD allows one disc to be 
loaded whilst the other plays, ensuring 
there is no break in the enjoyment of 
the music or the recording of the discs.

Once the twin trays are loaded the lis
tener can either play each disc in nor
mal sequence, with the machine select
ing at random from both CDs or pre
programmed to play from up to 24 
tracks off the two discs. When a disc 
has been fully played it is automatically 
ejected to allow the disc to be changed 
whilst the other plays on.

The player is equipped to handle both 
‘album’ compact discs (12cm) and ‘sin

‘Bar system’ midi hifi
Sansui’s new Bar system 970/770 hifi 

midisystems consist of 36cm wide com
ponents as against the larger dimensions 
of full size audio gear. They are de
signed primarily as shelf type units for 
smaller rooms, space restricted areas, or 
for owners desiring inconspicuous 
equipment.

Traditionally, midisystems have 
equated with low budget, average per
formance hifi, but the Sansui Bar sys
tem provides the performance levels de
manded by audiophiles.

Bar system’s ergonomic design com
bines the latest in Sansui engineering, 
such as the Megalomix crossfader and 
CARS recording system to produce 
seamless, professionally mixed music 
tapes, or Sansui’s graphic equaliser with 
electronic memory preset to Pops, Clas
sic, Rock, Car and Headphone modes.

The exclusive X-balanced amplifier 
deletes noise degradation caused by 
ground effects, while the Dolby HX-Pro 
double cassette deck automatically ad
justs recording level.

The Bar series also features a 57 key 
multi-function remote control, 3 way 
speaker system, CD with optical digital

Medium power amplifier
Parasound, makers of the recently in

troduced all weather speakers which 
have been a big hit in Australia, also 
manufacture a full range of amplifiers. 
One of these is the HCA-500 High Cur
rent Discrete Amplifier, claimed to be 
very suitable for medium power applica

gles’ (8cm). It also has twin digital to 
analog converters and 2 x oversampling 
digital filter to ensure high quality 
sound reproduction.

output, advanced 3-mode programmable 
timer, direct digital sound switch and 
audio/video connection capacity.

Presented with sculptured control 
panels designed in “Dolphin” metallic 

tions, surround sound, remote speakers, 
on site monitoring of live recorders, and 
mobile DJ stage monitors.

Features include discrete output cir
cuitry (no integrated circuits); oversized 
power transformer for high current low 
impedance drive; gold plated RCA

Pioneer’s PD-Z72T twin player -will 
retail for a recommended $399 and is 
immediately available throughout Aus
tralia from Pioneer stockists.

finish, Sansui Bar Systems will be avail
able from leading hifi specialist stores 
around Australia. Three models are 
available from around $3000 up to 
$4000, depending on options required.

jacks, 1/4" phone jacks, 5-way terminals 
and front panel level controls. A 19" 
rack mount is available for easy mount
ing.

The HCA-500 and other audio prod
ucts from Parasound are distributed by 
NZ Marketing. ®
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AUSSAT and 
DBS: an update
Following our article on developments in direct broadcasting 
by satellite in the April issue, a number of people made us 
aware that our summary of the Australian scene was 
somewhat out of date. To correct the situation, here's an 
authoritative rundown on the current state of DBS in Australia.

by LEIGHTON FARRELL
AUSSAT Pty Ltd, Sydney

AUSSAT Pty Ltd, the Australian Na
tional satellite system owner and opera
tor, is now well into its fourth year of 
commercial operation.

With three satellites successfully in 
orbit and in operation, AUSSAT has 
begun to fulfill much of the promise 
heralded prior to the launch of AUS
SAT 1 in 1985 - particularly in the vast 
outback regions of the country.

Whilst the satellite system has brought 
significant change into the telecommuni
cations market place, providing new ser
vices and the choice of diverse suppliers 
for private network communciations for 
voice, data and video communciations 
needs, it is in the broadcasting arena 
that AUSSAT’s presence has been most 
sharply felt.

Broadcasting and related services are 
AUSSAT’s largest source of revenue, 
representing up to 65% of the satellite 
system's total use at the present time.

The largest use in this area is for the 
low-powered DBS (direct-to-home) ser
vices operated by the ABC throughout 
the country and the three licensed 
operations providing commercial ser
vices in Western Australia, Central 
Australia and Queensland.

In fact the ABC is AUSSAT's largest 
customer, utilising four 30W transpon
ders which are switched into the four 
spot beam footprints to provide the 
Homestead and Community Broadcast
ing Satellite Service (HACBSS). It also 
uses three 12-watt transponders, which 
are used for both television and radio 
program interchange and distribution, 
as well as news gathering and special 
event coverage.

Remote Commercial Television Ser
vices (RCTS) are also DBS television 

services, operated by the Golden West 
Network in Western Australia, Imparja, 
the Aboriginal broadcaster operating 
out of Alice Springs and covering the 
Central Australian footprint and in 
Queensland, Queensland Satellite Tele
vision (QSTV) operating out of Towns
ville.

Each RCTS operator utilises a 30-watt 
transponder, with the service being able 
to be received on common HACBSS re
ceivers and decoders in the respective 
footprints.

In addition to HACBSS and RCTS, 
in the South East footprint SBS pro
vides a DBS service into HACBSS re
ceivers. This service uses a 12-watt 
transponder and is thus of much lower 

An artist's representation of the existing AUSSAT ‘A’ series satellites at lower 
right, with the soon to be launched ‘B’ series at upper left.

power than HACBSS and RCTS. A suf
ficiently strong signal is available, how
ever, to provide a good viewable pic
ture.

In addition to these publically avail
able DBS services there is also the ser
vice provided by Sky Channel to pubs 
and clubs throughout Australia.

While technically not a broadcasting 
service, rather licensed as a Video 
Audio Entertainment and Information 
Service (VAEIS) under the Radio Com
munication Act, Sky is effectively a 
DBS service that is able to be accessed 
directly from the satellite by authorised 
customers. Interestingly Sky, as a sub
scription service - albeit to a limited 
market - is a forerunner to Pay TV in 
Australia.

The service utilises a 30-watt trans
ponder operating in the national beam, 
and services in excess of 5,500 custom
ers throughout Australia.

As a measure of DBS application in 
Australia over 16,000 TVRO (Televi
sion Receive Only) satellite earth sta
tions are in service. These include all 
HACBSS and RCTS dishes, Sky receiv
ers, and a number of community dishes 
used to receive signals from the satellite
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Recommended Equipment Configuration
Home Computer

The basic receiving system used for reception of DBS signals from the 
AUSSAT satellites. Note that the satellite receiver must be designed for 
decoding of B-MAC signals. The antenna dish and low noise converter must 
be designed for Ku-band reception (12.25-12.75GHz).

and then rebroadcast the signals terres
trially for reception through normal 
television aerials.

Apart from DBS applications the 
Australian commercial networks are all 
major users of the AUSSAT satellite 
system. The seven, nine and ten net
works, while restricted from providing 
DBS are extensive users of the system 

for program distribution and inter
change, news gathering and special 
event coverage such as major sporting 
events.

In total four 12-watt transponders and 
one 30-watt transponder are used by the 
networks to provide these services.

One notable and innovative develop
ment that has recently been seen in 

Australia is the use of Satellite News 
Gathering (SNG) equipment. These 
small, relatively light and very powerful 
satellite earth stations allow transmit 
capabilities from virtually any location 
direct via satellite.

Weighing in at around 200kg and able 
to be dismantled into easily carried 
transportable packs, these incredible de
vices allow broadcast quality transmis
sions to be relayed from any location 
and put direct to air from the studio.

The dish, measuring about 1.8 metres 
in diameter, is able to be dismantled 
into small petals. Once packed the SNG 
can be flown by light aircraft or helicop
ter to any location and can be assem
bled and in service within a very short 
time. As such they add great flexibility 
to the networks’ operations, and are 
ideally suited to emergency situations 
that could not in normal circumstances 
be provided with access for broadcast or 
news services.

Currently the Seven and Nine Net
works and the ABC each operate one 
SNG unit.

AUSSAT’s B series replacement 
satellites, to be launched in 1991 and 
1992 by the Chinese Long March rock
et, promise even more. Considerably
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Right: A square 
flat plate 
receiving antenna 
array, commonly 
called a squartai’. 
(Courtesy 
Panasonic)

Above: One of AUSSAT's portable uplink terminals in use 
during a cycle race.

The old and the new: an outback pub with conventional 
VHF antenna on the left, and a satellite dish on the roof.

more powerful - up to a factor of three 
times - these satellites will enhance ex
isting services and allow even greater 
flexibility, none-the-least of which is the 
potential to provide true high powered 
DBS for the delivery of services such as 
Pay TV - should the Federal Govern
ment decide to introduce them into 
Australia.

The use of high performance pencil 
beams allows a tightly focussed and very 
powerful signal to be beamed from the 
satellite, enabling reception in the main 
population centers to be achieved on 
small 50-cm square flat plate antennas 
known as ‘squarials’.

These new technology antennas are 
unobtrusive and readily installed. They 
can even be pointed out the window 
from the top of the TV, provided that 
an unobstructed view of the satellite is 
available.

It is anticipated that the cost of these 
receivers and decoders, based on exist
ing costs for similar technology now 
being marketed in the UK and Europe, 
will be in the order of $500.

AUSSAT since commencing opera
tion in late 1985 has had a significant 
impact in the broadcasting arena. AUS
SAT B is set to continue the revolution 
- perhaps even expand it. ©

The Plessey model 2001 domestic B-MAC satellite receiver, designed 
specifically for Australian HACBSS and RCTS reception from AUSSAT 
satellites.

10 ELECTRONICS Australia, July 1989



Instruments

Professional Instruments for Professional People
Digital Storage Scope 
HM205-2:
This truly innovative feature- 
packed scope provides digital 
storage capability with 5 MHz 
max. sampling rate — all at an in
credibly low and unbeatable 
price. “High-tech” digital storage 
you can afford!

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

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



Father of Radio Astronomy:

An interview 
with Grote Reber
Surely most radio amateurs, and virtually all self-respecting 
communications engineers and radio astronomers, know of 
the legendary Grote Reber - pioneering radio ham, ‘father’ of 
radio astronomy and inventor of the ubiquitous microwave 
dish antenna. But how many of you knew that Mr Reber is still 
going strongly, and quietly carrying out his research in rural 
Tasmania?

by TOM MOFFAT
“Grote Reber?” said the lady in the 

post office. “Try the bright yellow 
house just opposite the school. It looks 
like a grandstand. Or ask someone. 
Everybody knows where Grote Reber 
lives.”

No problem. The house looked like a 
grandstand all right, sitting right on the 
edge of Bothwell in Tasmania. Bright 
yellow it certainly was, except for the 
part where the audience would be if the 
house WAS a grandstand.

From a distance, the north wall 

Grote Reber's solar house experiment at Bothwell, Tasmania, which the 
locals describe as the yellow grandstand’. The entire north wall is a solar 
collector.

looked like a big black opening, but it 
was in fact a gigantic solar collector. 
This was Grote Reber's experimental 
solar house, another one of the many 
research projects that have occupied his 
long and active life.

Taped on the front door (around on 
the shady side) was a handwritten no
tice: ‘I AM DEAF. STEP INSIDE 
AND SHOUT.’ This was obviously the 
home of a straight talker. Right. Here 
we go. I'd arrived unannounced. I'd 
wanted to meet this fellow for a long 

time. Was I going to be chucked out?
“MISTER REEEBERRR!”
“Hello! Who is it?”, and a spritely 

man with a beaming face comes scamp
ering down the stairs. During my many 
years in journalism I've been tossed 
through doors by the best of them, but 
it wasn't going to happen this time. I 
put out a little feeler: “Can we sit down 
and talk about your work?”

“Sure, what do you want to talk 
about?”. Great! We were off and run
ning.

If you look on top of just about any 
pub in Australia, you'll see Grote 
Reber's stamp on it. The TV satellite 
dish is just one example of the parabolic 
reflector microwave antenna, Grote 
Reber's most important invention. Look 
on city buildings, Telecom towers, 
ships, airport radars, Pine Gap. Wher
ever microwave communication is used, 
the antenna follows Grote Reber's 
original design. And with more and 
more communications channels moving 
onto satellites, parabolic reflectors seem 
to be multiplying like rabbits - Grote 
Reber's rabbits.

Who needs the Tasmanian movie 
character ‘Young Einstein’ to split the 
beer atom and invent the electric guitar, 
when we've got a REAL inventor right 
here who would run circles around him!

So how did the world's first parabolic 
reflector come about? The trigger came 
50 years ago in America, when Grote 
Reber was doing pioneering work in 
radio astronomy. He needed some way 
of collecting extremely faint signals over 
a very large bandwidth. As he tells the 
story...

“I needed some kind of an antenna 
which would work over a range of 
wavelengths. Now most antennas are 
only narrow band; they'll only operate 
oyer a few percent. So I needed some 
kind of a pick-up device which could 
operate over several decades of wave
lengths. This ruled out any kind of wire 
or rod antenna. But a dish would do it,
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Grote Reber in close-up, tuning an 
receiver.

elderly National HRO communications

and to change wavelength, all you'd 
have to do would be to change the 
equipment at the focal point. That was 
all there was to it.”

It was a totally new and original con
cept. But the parabolic reflector an
tenna was never patented. I asked 
Grote Reber if he ever regretted not 
applying for a patent.

“Not really, because, true, they're 
used today, but the patent would have 
run out years ago. These kind of things 
are inventions that are way before their 
time. If I could have invented it 10 
years ago, yes! But 50 years ago, no.”

How do you feel nowadays when 
you're driving around and you see one 
of these dishes on top of every pub? 
Grote Reber laughs, “Well, they're 
copycats!”

But isn't it a satisfying feeling to be 
able to point at a dish and say, that's 
mine? “Well, it served my purpose very 
well, and if this device serves somebody 
else's purpose, that's good too.”

Move to Tasmania
It seems an enigma that Grote Reber 

is best known for his microwave para
bolic dish, because his real love is radio 
astronomy on the low frequencies - 
around 2MHz, just above the broadcast 
band. This is what brought him to Tas
mania for the first time, back in 1954...

“See, most of these radio astronomy 
people are fiddling around with cen
timetre waves, and now millimetre 

waves, and the hot stuff supposedly 
today is sub-millimetre waves. Well, 
there's no sense to be fiddling with that! 
I'll give them credit for being compe
tent and having the gear and knowing 
what they're doing, and getting results.”

“My philosophy is, don't do what 
everybody else is doing. Do something 
different! And nobody else was inter
ested in doing these low-frequency ob
servations. At these low frequencies 
you've got to get them through the 
ionosphere to the ground if you're 
going to measure them. You've got to 
find a place where the ionosphere is as 
transparent as possible. I started by in
vestigating a lot of ionosonde data. 
Ionospheric soundings are a popular 
sport for the un-imaginative, and it was 
being done at about a hundred places 
around the world.”

“I examined a lot of data by brute 
force, and it turned out that this region 
is a band that comes out of the South
ern Ocean, crosses the South Island of 
New Zealand, and crosses southern Tas
mania and back into the Southern 
Ocean. It has very low electron density. 
This was in the data, you see, but no
body knew it because nobody looked 
for it. I looked! So I found this band, 
and I made representations and came 
here. That was in 1954.”

By 1961 Grote Reber was ready to go 
with his biggest project: a radiotele
scope with an antenna system over 
1.1km in diameter. This was made up of 

192 horizontal dipoles hung on 128 
stringybark poles. The dipoles were in
terconnected so that together they had a 
beamwidth of 7.1 degrees. By changing 
the interconnections, the beam direction 
could be steered at will.

This radiotelescope system was oper
ated on one fixed frequency, 2085kHz. 
The frequency was chosen, after much 
searching around, because it was free of 
man-made interference. The antenna 
connected to a fairly conventional fixed- 
tuned receiver using valves with 1.4 volt 
filaments. These were the devices 
chosen for early portable radios and 
military equipment because they could 
be operated from batteries.

“All the equipment for this thing was 
built in the 50's, while I was still back 
in the States, and shipped down here. I 
knew it was going to have to operate 
where there was no power, and so it 
was all built with these 1.4 volt tubes.”

“It worked very well, but the trouble 
with the tubes was that, like all tubes, 
they gradually died. And so I had an at
tenuator, and I would gradually cut 
some of the attenuation out as the tubes 
died to compensate. And finally you'd 
come to the end of the attenuator; then 
you had to open the whole business up 
and pull out the defunct tubes and put 
better ones in.”

A collection of microwave dish 
antennas at Telecom Australia's 
Chimney Pot Hill installation, near 
Hobart. Grote Reber was inventor of 
the dish antenna.
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Mr Reber with the old windmill tower, which may eventually feed electricity 
into the national power grid.

So Grote Reber continues his re
search, less than 100 metres from the 
school. The solar heating experiment 
occupies much of his time on sunny 
days. He goes outside every half hour 
and records the sun angle in relation to 
the collector array occupying the whole 
north wall. Similar research has been 
done before, but Reber feels it's not 
sufficient for his interests, so he's doing 
more research himself. The solar house 
heats itself nicely throughout the winter, 
despite it being in Bothwell - the town 
which constantly records Tasmania's 
lowest temperatures. Maybe he's got 
something there...

In his back yard is an old windmill 
tower, donated by a friend and cur
rently lying on its side like a fallen 
trophy. Grote Reber intends to get the 
tower upright and then “We'd have a 
wind driven DC generator, 500 or 1000 
watts, and then a DC to AC converter 
which converted the DC from the wind 
generator into 240 volts 50 cycles. This 
then would plug into a power point and 

The basic arrangement used by Grote Reber for his medium-frequency radio 
telescope at Bothwell, which operated at 2085kHz.

if you are using electricity in the home, 
the amount contributed by the wind 
generator would reduce the amount 
drawn from the mains.”

“If you're not using electricity in the 
home, this energy from the wind gener
ator would be fed back into the power 
system. And the meter isn't fussy. All it 
does is tell quantity and direction. So 
the meter would run backwards by the 
amount that your local wind generator 
fed into the mains. You'd have to have 
a DC to AC converter that was trig
gered by the mains; in other words you 
couldn't have a local oscillator because 
it wouldn't sync.”

Every home a power station, all feed
ing a common electric grid! Will it 
work?

Can anybody prove it won't work? 
Obviously the power authorities aren't 
the least bit impressed by the idea, and 
politicians are skeptical. Then again the 
‘experts’ once laughed at solar houses 
too. We shall wait and see...

I finally had to drag myself away from 

the Reber residence. I walked out to 
my car, which was actually in the 
school's carpark. It had been easier to 
leave it there and hop his fence, and es
cape would have been quicker if he'd 
thrown me out. The sun had moved 
around so that it was shining on the 
car's floor. A bottle of rubber preserva
tive I'd bought that day had started to 
leak from the heat, and one of those big 
plastic bottles of Coke was sitting next 
to it, swollen, about to burst.

I sat there and looked at the school. 
Would the students in there understand 
why heat made the rubber preservative 
leak, why the Coke bottle was swollen? 
Would they understand why the sun was 
shining in the car, when it wasn't a cou
ple of hours ago? Did they care? It 
could have been Thomas Edison living 
in that house over the road. So what?

I thought about my Uncle Bill, when 
I was a kid. He had a cellar FILLED 
with interesting things, most of which 
came from military disposals stores and 
auctions. Every Saturday morning he'd 
do the rounds, and when he arrived 
home his wife would greet him: “Get 
that thing out of my kitchen!”. A treas
ure to Uncle Bill, but junk to his wife. 
And downstairs it would go.

I spent many long hours of my child
hood browsing through that cellar full 
of treasures, picking up things, feeling 
things, playing with things. They were 
things mostly mechanical and electronic, 
that would shape my own career many 
years into the future.

And I too have learned to “Get that 
thing out of my kitchen.” I now work, 
and write my magazine articles, in a 
treasure-filled cellar.

Browsing through Grote Reber's 
mind is like browsing through Uncle 
Bill's cellar. Treasures everywhere. I've 
only given you readers a few tid-bits, al
most totally verbatim. I'm certain 
there's a lot more where that came 
from. Grote Reber is a wise old man, 
and like so many like him throughout 
the ages, he feels an urge to pass his 
wisdom down through the younger gen
erations. But will he be allowed to?

“You see now, the school is just 
across the street. And I haven't encour
aged it, or suggested it even. But if they 
were on the ball over there, the Head
master would make representations to 
me about having a select few of his stu
dents come over occasionally and look. 
But it's never mentioned.”

All I can say is, if and when I visit 
Grote Reber again, I'll be keeping my 
own kids home from school that day 
and taking them along. I wouldn't have 
them miss it for the world. ®
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Networked appliances 
may bring 
'smart' hnmes
The age of home automation may be coming closer, with the 
American Electronic Industries Association having now settled 
upon a standard for communications between appliance 
controllers. Consumers may not be exactly clamouring for 
‘smarter’ home appliances, but economic pressures may well 
bring them to market - with unexpected benefits.

by TOM SCHMITZ
It's 4:30 in the morning, and all 

through the house not a creature is stir
ring - except your appliances. They're 
chatting up a storm.

The dishwasher, being the miserly 
type, knows that power company rates 
go down during the wee hours. So it 
just told the water heater to fire up and 
put the kettle on. When the dishes are 
done, it will signal the water heater to 
turn back down.

In the front yard, the automatic sprin
kler system blows a head and starts to 
douse the driveway. Sensing trouble, it 
turns itself off and slips a note to the 
television. The news will flash across 
the bottom of the screen when the one 
of the residents turns on the television 
in the morning.

Fantastic? You bet. Futuristic? Yes - 
and no. The technology to build such a 
system already exists. And several com
panies in the USA and elsewhere are 
trying to transform their dreams of 
home automation into reality, by forg
ing agreements about how that capabil
ity should be used.

“I think you'll see some products by 
the end of 1989,” says Donald Pezzolo, 
president of Diablo Research of Sunny
vale. “It's a new industry that's being 
created, and it's going to have a tre
mendous impact on the market.”

What Diablo and other electronics 
firms are working to create is ‘smart 
technology’ - a communications link 
that will allow everything from the light 
fixtures to home computers to work to
gether without human intervention.

Some available now
Some previews of the ‘smart’ house

hold have already hit the market. There 
are television receivers that adjust their 
picture to suit the lighting in the room; 
microwaves that ‘hear’ when the pop
corn is done; and programmable ‘plug
in’ modules that can control several ap
pliances according to pre-set instruc
tions.

This new US$1.3 million home overlooking California's ‘Silicon Valley’ has 
been fitted with the new ‘Home Manager System’ developed by Advanced 
Security Engineering.

But while such gadgets allow a degree 
of automation, they are currently not 
compatible with each other. Industry 
planners are now taking aim at the next 
generation: off-the-shelf appliances that 
can coordinate a variety of functions 
among themselves, regardless of the 
manufacturer.

And one recent Silicon Valley start
up, Echelon, is working to develop a 
local area network technology that will 
enable appliances to better communi
cate with each other.

For example, suppose you buy a GTE 
telephone and a Sony stereo. As soon 
as you plug them into the wall, the two 
would instantly introduce themselves. 
And when the boss calls while you're 
blasting the Beach Boys, the phone 
would automatically signal the stereo to
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The ASE Home Manager features a touch screen display that can be used to 
control the temperature in every room, turn lights and appliances on and off, 
and maintain tight security both in and around the house.

turn down the volume.
All this is possible because nowadays 

most appliances already come with a set 
of brains - tiny computer chips called 
microprocessors that control their inter
nal operations. Now, automation advo
cates want those brains to be built ac
cording to a common standard, or at 
least be capable of speaking the same 
lingo, allowing the devices that house 
them to exchange information.

Standard announced
To help make that happen, the US 

Electronic Industries Association (EIA), 
a trade group, recently developed some 
ground rules for gadget-speak - the 
‘home automation standard’. Introduced 
at January's Consumer Electronics 
Show in Las Vegas, the standard creates 
a ‘road map’ that directs messages over 
all types of electronic links, from house
hold wiring to infrared beams and fibre
optic cables.

Several companies are designing chips 
that use the new standard, and at least 
one has begun exhibiting a prototype. 
AISI Research, a Canadian firm, says 
its SPIRIT chip will both help appli
ances ‘talk’ and make them simpler to 
use.

At present, there is a “breakdown in 
communications” between a standard 
television set and video-cassette record
er, according to AISI chairman James 
Baroux. “The two understand them
selves within their boxes. The problem 

is they don't understand each other.” 
That leaves the user with the job of 

translating - usually by pushing a lot of 
buttons. The result is VCRs that are 
hard to program, for most people, and 
television sets that must be tuned to a 
specific channel before the recorder will 
play.

“What's happened is that technology 
has raced ahead of the consumer's abil
ity to use it”, Baroux says. “That VCR 
is not user-friendly to me, and it's not 
user-friendly to the TV.”

In addition, Baroux says chips that 
use the EIA standard (AISI's chip is 
made by LSI Logic Corp, of Milpitas, in 
California) will also shrink the size of 
many electronic goods. By simplifying 
communication within the appliances 
themselves, such chips can replace many 
internal control networks, reducing the 
number of required components.

“A TV may be just a screen. A VCR 
may have no keys or buttons on it, just 
a place to slap in the tape,” Baroux 
says. “That reduces the costs to manu
facturers and the cost to consumers.”
The driving force

Lower costs, rather than consumer 
demand, may prove the key to the suc
cess of home automation technology. 
Even its most vocal advocates concede 
that while most people would benefit 
from having their appliances work to
gether, few are willing to pay more for 
the privilege.

“There aren't a lot of people who will 

forego a new car for this,” says Tony 
Livingston, marketing director for Eche
lon of Los Gatos.

Echelon is developing the Lon Sys
tem, a chip-based automation network 
similar to AISI's. Livingston predicts 
that ‘smart’ systems will likely find their 
first home in industry, where the in
crease in efficiency will more than jus
tify the costs.

“There's a high incentive to do it in 
automated manufacturing, to control 
which machines are on or off at a given 
time,” Livingston says. “People in that 
area know what they want the tech
nology to do.”

Still, several major electronics firms 
have shown an interest in developing 
‘smart’ products for the home. Sony, 
Marantz and Matsushita, the parent 
company of Panasonic, participated in 
developing the EIA standard, but none 
has announced a TV or stereo that in
corporates it. And like dancing the 
tango, it takes two appliances to have 
an electronic conversation.

“There's a Catch-22 involved here,” 
says Michael Watson, engineering man
ager for Sony of America. “There's not 
a product using it right now. Who is 
going to make the first product, so 
someone else will make the second?” 0

ELECTRONIC 
BROKERS 

AUSTRALASIA 
TEST EQUIPMENT 

Australia’s largest range of 
secondhand: 

Hewlett Packard 
Tektronix 
Marconi 

Solartron 
Boontoon 

BWD 
Bruel & Kjaer 

Oscilloscopes, sig gens, spectrum 
analysers, multi meters. Wide range 

of valves, coaxial connectors and 
test accessories. Repairs and service 

to all makes and models.
All types of equipment bought and 

sold.
WE TRADE ALSO! 

Calibration facilities available. 
Screened room and Vibration 
measurement systems for hire. 
Communication equipment, 
Scanners, Mobile Phones and 

accessories, Ham gear.

Cnr. Barry St. and Brunsdon St. 
BAYSWATER 3153 VIC.
(enter from Brunsdon St.) 

TELEPHONE (03) 729 0455 
Mobile Phone 018 312 203
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WIN A TEKTRONIX 
INSTRUMENT PACKAGE

You could win the superb 
Tektronix CRS2225 

Instrument Package 
simply by subscribing to 

or extending your 
existing subscription to 

Electronics Australia 
$45 —12 months, 
$88 — 24 months

Hurry — this 
offer closes 

30 September, 1989
Electronics Australia is Australia’s top 

selling electronics magazine and in 1989 is 
celebrating its 50th year of publication. 

Don’t miss a single issue — subscribe and 
have it home delivered.

For further information on Tektronix products 
phone toll free 008 023 342.

Valued at over $4800 
the Tektronix CRS2225 
Instrument package is part of 
the new Tek Classroom Series, 
a group of products developed in 
response to educator requests.

The Tektronix CRS2225 Instrument Package 
consists of
— 50 MHz Dual Trace Oscilliscope
— Digital Multimeter
— Power Supply
— Function Generator
— Frequency Counter
— Instructional Material

Conditions of Entry
1. The competition is open only to Australian residents authorising a 

new/renewal subscription before last mail October 31, 1989. Entries 
received after closing date will not be included. Employees of the Federal 
Publishing Company, Tektronix Pty Ltd and their families are not eligible 
to enter. To be valid for drawing, subscription must be signed against a 
nominated valid credit card, or, if paid by cheque, cleared for payment.

2. South Australian residents need not purchase a subscription to enter, but 
may enter only once by submitting their name, address, and a hand
drawn facsimile of the subscription coupon to The Federal Publishing 
Company, P.O. Box 227, Waterloo NSW 2107.

3. Prizes are not transferable or exchangeable and may not be converted to 
cash.

1. 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.
5. The competition commences on 23 June, 1989 and closes with last mail 

on October 31,1989. The draw will take place in Sydney on November 
3, 1989 and the winner will be notified by telephone and letter. The 
winner will also be announced in The Australian on November 7,1989 
and a later issue of this magazine.

7. The prize is:
A Tektronix CRS2225 Instrumentation Package valued at $4,827.00. 

!. The promoter is The Federal Publishing Company, 180 Bourke Road, 
Alexandria NSW 2015. Permit no. TC 89/000 issues under the Lotteries 
and Art Unions Act 1901; Raffles and Bingo Permit Board Permit No. 
89/000 issued on 00/05/89; ACT Permit No. Tp89/000 issued under the 
Lotteries Ordinance, 1964.



The perfect measure of economy plus performance in a 
50 MHz package for the beginning or intermediate lab. 
With Tek’s CRS2225 Instrumentation Package you can 
economically equip lab stations for analog circuit work, 
signal analysis and digital logic applications. Well-suited 
for digital troubleshooting this scope is an ideal choice 
for service training. It includes the following lab station 
units — packaged together.

The 50 MHz Tek 2225 Dual Trace Oscilloscope offers 
features you’d expect to find only in more expensive 
instruments, including 500 uVZdiv sensitivity, alternate 
magnifications of X5, X10 and X50, front panel Z-axis 
input and HF/LF Reject trigger filtering. Rugged, X10 
probes are included.

The CPS250 Triple Output Power Supply is a versatile 
instrument with two 0 to 20 V, 0.5 A variable outputs and 
fixed 5V, 2 A output top meet the needs of semiconductor 
and digital lab experiments, which can be performed 
easily and with minimal training. Three sets of test leads 
are included.

The CMD250 Digital Multimeter measures voltage up to 
500 V, ac or de; current to 10A; and resistance to 20M on 
a 31/2-digit LED display. The unit comes complete with 
LIL listing and circuit test leads.

Plus
everyone who 
subscribes or 
extends receives 
absolutely free the 
Australian designed 
storage innovation
Hangaway™ 
— worth $8.95.
The Hangaway™ is a 
versatile and efficient 
adjustable hanging system with hundreds of 
applications around the home, garage or workshop.

The CFG250 2 MHz Function Generator featuring 
variable amplitude and de offset produces sine, square 
and triangle waves and TTL signals for applications 
including testing of amplifiers, filters and digital circuits.

The CFC250 100 MHz Frequency Counter counts the 
signal frequency of sine, square and triangle waves from 
5 Hz to 100 MHz at input levels from 80mV to 42V peak 
for use in many of the same applications as the CFG250.

To subscribe one year year subscription (12 issues) $45, two years (24 issues) $88. Simply fill out the coupon attached and put it in the 
reply paid envelope supplied — if the coupon is missing, send your name, address, phone number and cheque, money order or credit card 
details (card type, card number, expiry' date and signature) to Freepost No. 4, Electronics Australia Tek Subs Offer, Federal Publishing 
Company, P.O. Box 227, Waterloo, NSW 2017. Any enquiries phone (02) 693-6666. Unsigned orders cannot be accepted.

Proven design and rugged
construction offer reliability 
at its best. And the 
Tektronix reputation for 
meeting rigid 
environmental 
requirements means 
confidence in your 
measurements — and in 
knowing this scope is built 
to last.

Fast, accurate horizontal 
magnification lets you 
choose any of three 
expansion levels.

Sweep speeds to 5 ns/div 
are fast enough for 
accurate pulse and timing 
measurement on most 
digital logic families, with 
good resolution.

Complete, versatile feature 
set for a variety of 
applications.

Easily learned, easy-to-use 
functions help make the 
most of student lab time.

Low-pass filter feature 
prevents high-frequency 
interference for signals 
below 100 kHz.

Variable and fixed outputs 
for analog circuit and 
digital logic applications.

Tektronix
COMMITTED TO EXCELLENCE
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Learning fast, 
taking on responsibility, 

weighing anchor and 
setting sail 

for foreign ports. 
A feeling every 
sailor knows.

AWW!
NAP 22.5PC.49/1



'■'U.S. NIRIMBA ,

HMAS NIRIMBA, QUAKERS HILL, SYDNEY 

The Royal Australian Navy enlists about 240 young men and 
women as trainee apprentices each year. They are divided 
into two groups. Intake A in January and Intake B in July. 

All new apprentices start their training at HMAS NIRIMBA 
just west of Sydney.

Here the young apprentices learn their skills on well 
maintained machinery in light, airy, clean workshops, in an 
environment dedicated to achieving the highest possible 
skills in trade and technical training.

There is plenty to do during these first two years and all 
young apprentices are encouraged to take part in spare time 
activities such as sports of all kinds and their own personal 
hobbips. These can range from Go-kart racing to bush 
walking and camping expeditions.

APPRENTICE TRAINING 
PART ONE.

The first part of apprenticeship 
training takes place at HMAS 
NIRIMBA just west of Sydney, 
and lasts for two years. The 
working year is split into 
two terms of 23 weeks with 
4 weeks leave over Christ
mas and a further 2 weeks 
leave mid-year. When the set
tling-in period is completed 
work starts in earnest in the 
apprentices’ chosen branch.

TECHNICAL TRADES 
IN THE NAVY.

There are 3 Branches with a 
total of 9 categories all open 
to apprentices.
NAVY CATEGORY CIVILIAN TRADE

MARINE ENGINEERING

MTP* Fitter and Turner

MTH* Metal Fabricator

WEAPONS ELECTRICAL ENGINEERING

ETW*ETP Electrical/Fitter Mechanic

ETCVETS Radio Fitter Mechanic

AIR ENGINEERING

AJA Ground Engineering
(Airframes/Engines)

ATWL Ground Engineering
(Instrument/Electrical)

ATC Radio Fitter Mechanic

‘These job categories are open to males only.

Navy Apprentices

Navy 
HAVING 

ALL
APPRENTICE TRAINING 

PART TWO.
At the completion of the first 
two years, all apprentices are 
promoted to either SEAMAN 
or WRAN and posted to their 
next billet.

★ The second part of appren
tice training takes place on 
board ship, or at any one of the 
many naval establishments all 
around the country.

Young Navy apprentices grow 
and mature through on-the- 
job experience into the highly 
trained, highly skilled tech
nical sailors who work and 
maintain some of the most 
sophisticated naval equipment 
in the world.

Equipment that is used in the 
Navy’s modern fleet of guided 
missile frigates, guided missile 
destroyers, submarines, patrol 
boats, fleet support vessels, 
mine sweepers, and the exten
sive range of contemporary 
helicopters and fixed wing 
aircraft that are part of Royal 
Australian Navy’s Air Arm.



complete their training at sea with on-the-job training.

AA’I’PC KATICBJS 
around The factory 
akoem ) The world.

Selection techniques the Navy 
has perfected over seventy-five 
years will assist us in identi
fying exactly what is the best 
job for you. We have a long 
record of giving young men 
and women the opportunity 
to prove their worth.

NAVY
NAP 22.5PC.49/2



Age

Postcode

‘Females cannot be employed in combat or combat-related duties. EA/JUL

Name
Address

School
Year Ten marks

AND SET YOUR COURSE
CAREER AT SEA.

All apprentice applicants choose their desired category in
consultation with a Navy Counsellor. The final decision on which 

job category being made by the Apprentice Selection Board.
Applicants should have successfully completed Year 10 in Maths and English

(a pass in a Science subject is an added advantage).
The closing date for Intake “A” is the 31st July each year. Intake “B

closing date is January 31st each year.
If you are between 15 and 19 and would like to earn your indentures travelling

the world, join the Royal Australian Navy as a Naval Apprentice.
Call your Navy Careers Advisor or fill in the information sheet below and send
to: Naval Apprenticeships, Freepost 2600N, P.O. Box XYZ in your capital city.

Subjects taken

I am interested in □‘Marine Technical Engineering □ Weapons Electrical
Engineering □ Air Technical Engineering

Sydney (02)219 5549 (008)422177 Brisbane (07)2262626 (008)777 531
Melbourne (03) 696 2677 (008) 333 243 Adelaide (08) 237 6222 

(008)888 554 Hobart (002)347077 Canberra (062)57 2311
Perth (09) 325 6222 (008) 199 018 Darwin (008) 888 554

NAVY
THE PRIDE OF THE FLEET IS VOI .

Authorised by Dept, of Defence NAP 22.5PC.49/3



First it was our engineers, 
now our sales people have 

learned a new word...

Philips engineers started 
answering Yes to the product, 
possibly 62 years ago. 
Innovations in electronic 
component concept, size and 
quality have followed through 
the decades by the application 
of the Yes principle.

We still say Yes today. Just ask 
a Philips Sales Representative.

On availability. On price.
On delivery. We simply suggest 
you pick-up the phone andtry 
us. Who knows, you might be 
saying Yes to our order sooner 
than you imagined.

Call Philips“Componentline” 
in your nearest capital city.

Sydney 4393322
Melbourne 2353677Adelaide 348 5222Perth 2774199
Brisbane 8440191-

United Notions 1543

Philips Components

PHILIPS PHILIPS



Test equipment review:

The Fluke 85 
handheld DMM
Among the most recent additions to the respected Fluke 
range of test instruments are the 80 Series of handheld digital 
multimeters, offering improved resolution and many novel 
features in addition to the usual Fluke ruggedness and 
reliability. Here's a look at the model 85, positioned in the 
middle of the range.

At about the same time that Fluke 
and Philips entered into their ‘global al
liance’ last year, Fluke announced its 
brand new 80 Series of handheld 
DMMs. The model 85 is representative 
of the new series, offering many of the 
features provided by the range as a 
whole - except for a few provided only 
on the top model 87, such as true RMS 
readings on AC, and 4.5-digit resolu
tion.

Like all of the models in the 80 
Series, the model 85 comes in a nicely 
styled but rugged plastic case, measur
ing 186 x 86 x 31mm and weighing 355 
grams. To provide additional protection 
it can be slipped into a matching ‘hol
ster’ of compliant yellow plastic, which 
also provides both test prod anchoring 
clips and a swing-out ‘Flex-stand’ at the 
rear which can function as both a tilting 
bail and a mouldable-profile hook to 
hang the instrument from any conven
ient rack handle, railing, pipe, the top 
of a door or some other appendage, for 
‘hands free’ operation. Adding the 
holster/stand brings the overall size to 
201 x 98 x 52mm, and the weight to 
624gms.

As with the other 80 Series models, 
the case of the model 85 is sealed, dust
proof and splashproof. An internal 
nickel/graphite shell also offers a high 
degree of EMI shielding.

Both the model 85 and the down
range model 83 are essentially 3.5-digit 
instruments, but unlike many such in
struments they offer a basic ‘full scale’ 
reading capability of 4096. For many 
readings this can give roughly double 
the resolution available from instru
ments with the more common maximum 
reading of 1999.

The instruments are essentially auto 
ranging, but with the main functions 
and gross range changing performed by 
a single rotary control switch and selec
tion of input lead jacks. The main digi
tal part of the high contrast LCD dis
play used in all instruments has very 
readable digits 12mm high.

Other features shared with the rest of 
the 80 Series are an analog ‘bargraph’ 
display, below the main digital display; 

the ability to measure capacitance, from 
lOpF to 5uF, and frequency and duty 
cycle from 0.5Hz to over 200kHz; a pat
ented Fluke feature called ‘Touch 
Hold’, which provides sample and hold; 
the ability to make ‘Relative’ measure
ments, for nulling test lead 
capacitance/resistance, checking compo
nent or voltage tolerances, or measuring 
regulation performance.

The instruments also offer a ‘Min- 
Max’ recording function, automatically 
storing the maximum, minimum and 
mean values of a measured circuit pa
rameter over a period - which may be 
as long as 36 hours. An associated func
tion called ‘Min Max Alert’ causes the 
instruments to emit an audible tone 
whenever a new minimum or maximum 
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reading has been recorded. All three 
models provide selectable response 
times of either 1 second or 100ms for 
this Min-Max function, while the model 
87 also offers 1ms sampling for captur
ing transients.

A further feature of all three models 
is an ‘Input Alert’ function, which gives 
an audible warning if the positive test 
lead is plugged into one of the current 
jacks, but the instrument is not set for 
the appropriate current measurement. 
In fact the meters emit a pained series 
of ‘bleeps’ even if you have the lead 
plugged into the high current ‘A’ jack, 
with the function switch in the sensitive 
‘uA’ position. As well as helping pre
vent circuit disruption by inadvertent 
‘shorting’, with the meter set to current 
instead of voltage, this also prevents 
meter damage due to gross overload.

Quite apart from this handy feature, 
the instruments all provide 1000V RMS 
input protection on all ranges - includ
ing ohms and diode test.

Basic input impedance for all voltage 
measurements is 10 megohms shunted 
by less than lOOpF. Power for the in
struments comes from a single internal 
9V alkaline battery, which has a typical 
rated life of 500 hours.

The model 85 itself provides a total of 
five DC voltage ranges, with full-scale 
readings of 400mV, 4V, 40V, 400V and 
1000V respectively. Accuracy on these 
ranges is +/- (0.1% + 1 LSD).

Similarly there are five AC voltage 
ranges, with the same FSR figures; 
these have a basic accuracy of +/-0.5% 
at 50-60Hz, +/- 2 LSD's on the four 
upper ranges and +/-4 LSD's on the 
lowest range. The basic accuracy is der
ated to +/-1% for the four lowest 
ranges, and +/-2% for the highest 
range, over the wider frequency range 
45Hz-5kHz, and further derated to 4% 
for most ranges between 5kHz and 
20kHz. Common mode rejection ratio 
on the AC voltage ranges is better than 
60dB, from DC to 60Hz.

There are six current ranges, each 
catering for both DC and AC and with 
full-scale readings of 400.OuA, 4000uA, 
40.00mA, 400.0mA, 4000mA and 
10.00A - although the highest range can 
cope with up to 20A for 30 seconds or 
less. Accuracy of these ranges for DC is 
+/-(0.2% + 2 LSD's), and for AC be
tween 45Hz and 2000Hz is +/-(0.6% + 
2 LSD's). The voltage drop is 
IOOuV/uA on the uA switch range, 
1.5mV/mA for the mA ranges and 
.03V/A for the top A range.

There are a total of seven resistance 
ranges, six of which are calibrated in 
terms of resistance and the seventh in 

terms of conductance. The full-scale 
readings for the six lower ranges are 
400.0 ohms, 4.000k, 40.00k, 400.0k, 
4.000M and 40.OOM, while the highest 
range reads from 0 to 40.00nS. That's 
nanosiemens, equivalent to ‘nanomhos’ 
or ‘nanoamps/volt’ for old-timers like 
me! So in effect, this range covers a 
resistance range of from 25M (40nS) up 
to around 100,000M (,01nS) - making it 
suitable for checking the leakage resist
ance of PC boards, transformers, ca
pacitors, diodes and the like.

The accuracy on the five lowest resist
ance ranges is +/-(0.2% + 1 LSD), 
while on the two higher ranges it is +/- 
1%, +/-3 LSD's for the 40M range and 
10 LSD's for the 40nS range. So you 
can't measure those ultra-high resist
ances all that accurately, but this is un
likely to be much of a problem.

In addition to the resistance ranges 
per se, there's also a separate ‘Diode 
Test’ range for checking diodes and 
other semiconductor junctions. This 
applies a maximum testing voltage of 
only 3.9V between the test leads, and 
reads the voltage drop on a 3.0V range. 
This allows the forward voltage to be 
read quite accurately, for matching and 
checking of devices as well as identifica
tion of semiconductor type 
(Si/Ge/Schottky/LED, etc). Reverse po
larity will normally give an ‘OL’ display, 
except for zeners with a knee below 3V.

Capacitance is also measured in the 
resistance position of the main range se
lector, but by pressing the blue ‘func
tion toggle’ button. There are in effect 
four ranges for capacitance, with full- 
scale readings of 5.00nF, .0500uF, 
0.500uF and 5.00uF. The accuracy is 
+/-(1% + 2 LSD's), and this applies 
even on the lowest range provided that 
the ‘Rei’ key is used to zero out the 
residual and test lead capacitance.

The frequency counting facility pro
vides five ranges, with full-scale read
ings of 199.99Hz, 1999.9Hz, 19.999kHz, 
199.99kHz and ‘200kHz’. The basic ac
curacy for frequency measurements is 
+/-(.005% + 1 LSD), and readings are 
updated 3 times per second. Input sensi
tivity is 30mV for measurements from 
5Hz to 20kHz, rising to 150mV for the 
wider range 0.5Hz - 200kHz.

The alternate duty cycle measurement 
mode measures from 0.1% to 99.9%, 
with an accuracy of +/-(.05% per kHz 
+ 0.1%) for a 5V logic family signal. 
This makes it very suitable for checking 
PWM controller outputs, etc.
In practice

We don't have access to a calibration 
lab facility, so we weren't really able 

give the model 85 a rigorous calibration 
check. However comparing it with 
known reference instruments and com
ponents in our lab, the impression 
gained was that it met its specs quite 
comfortably and conservatively. This is 
of course the kind of thing one has 
grown to expect from Fluke.

Just as an example, we found the fre
quency counter range extended up to 
over 500kHz, for an input of only 0.7V 
RMS.

The instrument is obviously very sol
idly made, and in operation is very con
venient to use. The display has a very 
comprehensive set of annunciator sym
bols, so it's always very clear which 
range has been selected, the units of 
measurement and any special functions 
which may be in operation.

All in all then, we found the model 85 
a very impressive instrument and one 
that would make an excellent addition 
to most workshops, labs or service kits. 
For the current quoted price of $410 
plus tax, it surely also represents very 
good value for money, in an instrument 
of this quality.

The review sample came from 
Philips/Fluke distributor Obiat Pty Ltd, 
of 129 Queen Street, Beaconsfield 2014, 
who can be contacted on (02) 698 4776. 
(J.R.) ®

— PROTEL —
AUTOTRAX $1290
SCHEMATIC $890

— RACAL-REDAC —
CADSTAR INTERACTIVE $1650
CADSTAR SCHEMATIC $900

— PC-CADAT —
ADVANCED SIMULATION $6000

— ORCAD —
SCHEMATIC $1275
DIGITAL SIMULATION from $1900

— PSPICE —
ANALOGUE 

SIMULATION from $1295
available now from

RCS CADCENTRES
03 499 6404 

OR 
02 805 1916
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10 MHz XT* TURBO 
MOTHERBOARD

Increase the performance of you 
sluggish XT* approximately four 
times with this super fast 
motherboard.
• 8088-2 running at 10 MHz, no 
wait state

• Turbo/ Normal selectable
• 640K
* 8 Expansion slots
• 4 Channel DMA
• Keyboard port
Excluding RAM
X18032...................... $199
Including RAM
X18033...................... $570

BABY AT* 
MOTHERBOARD 

(WITHOUT MEMORY)
• 6/12 MHz system clock with zero 
wait state. 12 MHz, 1 wait state

• 80286-12 Microprocessor
* Hardware and software 

switchable
• Socket for 80287 numeric data 

co-processor
• 64K ROM
• Phoenix BIOS or Award
* 8 Expansion slots
Excluding Ram
X18202........................$689
Including 2M/Byte Ram
X18201................... $1,649

386 MAIN BOARD
• Intel 80386 CPU (20 MHz)
• Socket for 80387 Math co
processor

• 32 bit Memory BUS system
• Built-in speaker attachment
• Battery backup for CMOS 
configuration table and real 
time clock

• Keyboard controller and 
attachment

• 7 Channel DMA
• 16 Level interrupts
• 3 Programmable timers
* 8 System expansion I/O slots: 
5 with a 36 pin and a 62 pin 
expansion slots / 2 with only 
the 62 pin expansion slot /1 
with two 62 pin expansion 
slots (32 bit BUS)

Without RAM
X18103....................$2,390
Including 2 M/Byte RAM 
X18107................... $3,500

386 CACHE 25MHz 
MOTHERBOARD

X18105.................... $4,395

VIDEO CARDS

VGA CARD
• PC*/ XT*/ AT* compatible
• 512K RAM
• Hardware zoom, pan, window
XI8072........................$825

VGA CARD
• PC*/ XT*/ AT* compatible
* 245K RAM
* Excellent Value
• Works with OS/2
X18071........................$655

POSTCARD DIAGNOSTIC MODULE

I 
I 
I
I 
I
■ Pinpointing component 

problems in IBM* compatible 
■ motherboards can take hours.

Usually the whole system has 
to be working to isolate the 

(troubled area. But not so with 
the new Postcard Diagnostic I Module. So no other cards 
are necessary to test a bare 
motherboard.

" "It now only takes seconds."

SURGE PROTECTORS

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

SPECIFICATIONS:
• Electrical rating: 240V AC, 50Hz, 

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

• Response time: Less than 25 
Nanoseconds.

XI0086......................$69.95

MAINS MUFFLER
Sudden mains disturbances can 
seriously affect your computer 
equipment, and stored data. So 
why risk it when you can have a 
Mains Muffler, particularly when 
the cost of one failure is likely ti 
be greater than the purchase 
price!

SPECICATIONS:
• Maximum total load: 1000W, 

4 AMP, 250V, 50 Hz
* Outlet Sockets: Attenuation: 

150KHz-47dB, 500KHz-68dB, 
10MHz-66dB

• Dual T Section: VDR Transient 
suppression. Surge capacity 
200 Amp 8 x 20us

X10089 (2 Way)...... $199
X10090 (4 Way)...... $299

DISK DRIVE CARDS

FLOPPY DISK DRIVE 
CONTROLLER CARD

These cards will control up to 
2 or 4 double sided 360K IBM- 
compatible disk drives.
With 2 Drives 
X18005..........................$52

I 
I 
I 
I 
I

Simplified debugging for:
• Field service- for on-site 

repairs or maintenance 
depot work

• Manufacturing test- for burn 
in test flaws and to do 
quality control

• Inspection- Postcard simp- ■ 
lifies incoming and outgoing I 
test processes on stand

X18048....................$849

CPF CONTINUOUS 
POWER FILTER 

(SPIKE ARRESTOR) 
The CPF Power Filter provides a 
protective electronic barrier for 
microcomputers, printers, 
telephone systems and modems 
electronic typewriters, audio 
and stereo systems and other 
sensitive electronic equipment. 
CPF' responds instantly to any 
potentially damaging over
voltage, ensuring safe trouble 
free operation.

SPECIFICATIONS:
• Electrical rating: 220-260 volts 
(AC) 50Hz10 Amp

• Spike/ RFI Protection: 4,500 
amps for 20m/ second pulses

* Maximum clamping voltage: 
275V differential mode

X10088....................$69.95

THE BUTTON SPIKE 
PROTECTOR

Simply plug the button into an 
outlet and it will protect ali 
equipment plugged into 
adjacent outlets on the same 
branch circuit.

SPECIFICATIONS:
Voltage: 240V Nominal
Total Energy Rating: 150 joules 
Response Time: 10ns 
Protection Level: 350V peak 
X10087................... $36.95

HARD DISK 
CONTROLLER CARDS 

X18060 (XT*)........... $190
X18140 (AT*)............$290

FLOPPY DISK DRIVE 
CONTROLLER CARD

• Supports 1.44MB, 1.2MB, 720K, 
360K

• PC*/ XT*/ AT* compatible
• 5 1/4" and 3 1/2" drives
X18009....................... $139

IBM* XT* 640K
RAM TURBO 
COMPATIBLE 
COMPUTER

Check these features and our 
prices. We're sure you'll agree 
they're exceptional value for 
money!
• Final assembling and testing 

in Australia!
• Fast TURBO Motherboard
• AT* style keyboard
• Tested by us for 24 hours prior 
to delivery!

• 8 Slot motherboard
• 12 months warranty!
• 150W power supply

640K RAM TURBO 
COMPATIBLE 
COMPUTER

2 x 360K Disk Drives, Multi
function Card, Colour Graphics, 
Disk Controller, 1 Serial, Parallel 
Port(Clock)......................$1,195

‘$995 WORKSTATION 
COMPATIBLE
COMPUTER

256K RAM, Single Drive, 
Graphics and Disk Controller 
Card..........................................$995

WITH 20 M/BYTE HARD DISK:
& single 360K Disk
Drive...$1,495
& dual 360K Disk Drives...$1,695

WITH 40 M/BYTE HARD DISK:
& single 360K V.C. H.D......$2,095
& dual 360K V.C. H.D.........$2,295

BABY AT* 
COMPATIBLE 
COMPUTER! 

2M/B RAM $2,695
• Final assembling and testing 

in Australia!
• 4 M/Byte Main Board, 2 M/Byte 
fitted

• Switchable 8/10/12 MHz
• 1.2 M/Byte Floppy Disk Drive 
• 80286 CPU
• Colour Graphics Display Card 
• 8 Slots
• Floppy & Hard Disk Controller
• Printer Card and RS232 
• Keyboard
• 200W Power Supply
• Manual
• 6 Months Warranty
• Size: 
360(W) x 175(H) x 405(D)mm

With 20 M/Byte Hard Disk.$2,695 
With 40 M/Byte V.C. H.D....$3,295 
With 80 M/Byte Hard Disk..CALL

4 COMPUTERS 
& ACCESSORIES

386 TOWER PC
The 386 Tower PC is a high 
performance system that's IBM* 
AT* compatible. However, the 
386 Tower PC gives you 2-5 
times the performance.
FEATURES:
• Intel 80386-16MHz 

microprocessor
• Switchable 16/20 MHz
• 2 M/Byte fitted. Total memory 

expandable up to 16 M/Byte
• Up to 2 M/Byte or 8 M/Byte 

RAM modules on system 
board

or on RAM card
• Option for 80287 & 80387 co
processor socket

• Operates in page mode with 
interleave memory subsystem

• Shadow RAM supported to 
allow system BIOS to be 
executed on system memory 
instead of slower EPROM

• Four 16-bit I/O slot. Three 8-bit 
I/O slot, and one 32-bit memory 
slot

• 8042 keyboard controller 
interface for AT* compatible 
keyboard

• Seven direct memory access 
(DMA) channels

• Chips and Technology chip set 
• AMI 386 BIOS/ Phoenix 386

BIOS/ AWARD 386 BIOS (AMI 
fitted)

• 50 M/Byte hard disk. 42 M/Byte 
formatted. Fast access

* EGA card
• 3 1/2" drive 1.44 M/Byte
X20070.................... $5,995

TOWER COMPUTER 
CASING

Remount your computer to give 
it that professional look.
• Accepts XT, AT, Baby AT and 

386 boards
• Horizontal full height hard disk 
drive mounting

• Room for 2 x3 1/2" and
2x5 1/4" floppy drives

• Full height HDD plus fan 
mount

• Size: 165(W) x 600(H) x 500(D)
X11105........................$295



150W SWITCH MODE 
POWER SUPPLY FOR

IBM* PC/ XT* & 
COMPATIBLES

DC OUTPUT:
•+5/13A, -5V/0.5A
• +12V/ 4.5 - 12V/0.5A
X11096........................$129 

180W SWITCH MODE 
POWER SUPPLY FOR

BABY AT* 
COMPATIBLES

X11098....................... $169

200W SWITCH MODE 
POWER SUPPLY FOR

IBM* AT* & 
COMPATIBLE

DC OUTPUT:
♦5/16A, -5V/ 0.5A 
+12V/5A - 12V/ 0.5A
X11097....................... $199

ROD IRVING 
ELECTRONICS
All sales tax exempt orders 
and wholesale inquiries to:

RITRONICS WHOLESALE: 
56 Renver Road. Clayton.
Phone:(03) 543 2166 (3 lines) 
Fax: (03) 543 2648

SYDNEY: 74 Parramatta Rd.
Stanmore 2048
Phone: (02) 519 3134
Fax: (02) 519 3868

MELBOURNE: 48 A'Beckett St 
Phone: (03) 663 6151

NORTHCOTE: 425 High St.
Phone: (03) 543 7877

ADELAIDE:
(Electronic Discounters) 
305 Morphett St. Adelaide 
Phone: (08) 212 1799

MAIL ORDER &
CORRESPONDENCE:
P.O. Box 620. CLAYTON 3168 
Order Hotline: 008 33 5757 
(Toll free, strictly orders only) 
Inquiries: (03) 543 7877 
Telex: AA 151938
Fax: (03) 543 2648

ORDER HOTLINE 
008 33 5757 

(TOLL FREE)
STRICTLY ORDERS ONLY

LOCAL ORDERS & INQUIRES 
(03) 543 7877

Please check other R.I.E 
advertisement for postage 
rates

Errors and omissions excepted.
Prices and specifications subject 
to change.
IBM' PC XT' AT' are registered trademarks ol 
International Business Machines 'Apple is a 
registered trademark 'Denontes registered 
trademarks ot their respective owners

3 1/2" 1.44 M/BYTE 
DRIVE

* Switchable 1.44 M/Byte 
formatted or 720K formatted

* Double sided, Double density
• 5 1/4" mounted
C11911.......................$225

CONTROLLER CARD TO SUIT
X18006.................................... $139

MOUNT WITH POWER CABLE 
ONLY

X11920...................................$19.95

KEYBOARD & ACCESSORIES

MINI VACUUM 
CLEANER

Use it to clean:
• Computer keyboards
• Printers
• Video recorders
* Computer circuit boards
C21087...................$14.95

PRINTER ACCESSORY

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

KEYBOARD WITH 
SOLAR CALCULATOR
• Enhanced RT layout plus 
calculator function keys

• Size: 495 x 195mm (W x D)
• Custom mold logo tab

★★★★★★★★★★★★★★★★★★

DISK DRIVE

EXTERNAL PS/2* 
COMPATIBLE 5 1/4" 

DISK DRIVES 
Capacity: 360K formatted 
Track/Disk: 80/160 
Number of Cylinders: 80 
Average Access Time: 

91 (94) msec 
MTBF: Greater 10,000 hours 
MTTR: 30 min. or less 
• External 37 pin connector 

cable
• Internal 40 pin adaptor cable 

for PS/2 models
• 40 pin card edge 
• Installation Guide 
C11907....................... $495

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

Mouse 
•Dimensions: 280 x 260 x 25mm 
• Fits over keyboard
C21080.................. $24.95

• FK-3002,112 keys European * 
version .

• Big-caps calculator function 
Japan Alps Mechanical A*
tactile"Click" keys A"

X12024.............. $189.95 *

Now you can buy absolute top quality disks that are also the 
cheapest in Australia! They even come with a lifetime warranty, 
which indicates the quality of these disks. So why pay 2-3 times the 
price for the same quality?
Packs of 10, D/S D/D without boxes, or brand name, just their 
whitepaper jacket, and index label. (5 1/4” disks includes write 
protects)

5 1/4" 2S/2D "NO BRAND" DISKS
10+ DISKS 100+ DISKS 1,000+ DISKS
$6.50ea $6.25ea $6.00ea

5 1/4" HIGH DENSITY DISKS 
(DOUBLE SIDED)

10+DISKS 100+DISKS 1,000+DISKS
$21ea $20ea $19ea

3 1/2" 2S/2D "NO BRAND" DISKS 
Suitable for IBM, PS/2, Macintosh, Atari, etc. 

$21
(ALL PRICES PER 10 DISKS)

VERBATIM DISKS
(ALL PRICES PER BOX OF 10 DISKS)

DESCRIPTION 1-9 BOXES 10+ BOXES

3 1/2" 1S/2D...... ...... $39.95 $37.95
3 1/2" 2S/2D...... ...... $46.95 $43.95
3 1/2" 2S/HD...... ...... $99.00 $89.00
5 1/4" 1S/2D...... ...... $22.00 $21.00
5 1/4" 2S/2D...... ......$26.00 $24.00
5 1/4" 2S/4D...... ...... $75.00 $70.00
5 1/4" 2S/HD...... ...... $41.00 $39.00

DISK BOXES

80 x 3 1/2" DISK 
STORAGE UNIT

•Holds up to 80x 3 1/2" 
diskettes.

• Smoked plastic hinged lid
• Lockable (2 keys supplied)
C16038......... only $16.95

40x3 1/2" DISK 
STORAGE UNITS

•Holds up to 40x3 1/2" 
diskettes

• Lockable (2 keys supplied)
• High impact plastic lid and 

base
C16035......... only $14.95

120x3 1/2" DISK 
STORAGE UNIT

• Holds up to 120 x 3 1/2" 
diskettes

• Smoked plastic hinged lid
• Lockable (2 keys supplied)
C16039......... only $17.95

50x5 1/4" DISK 
STORAGE UNITS

• 50 x 5 1/4" Disk capacity
• Smoked plastic hinged lid
• Lockable (2 keys supplied)
C16025......... only $14.95

100x5 1/4" DISK 
STORAGE UNIT

• 100 x 5 1/4" disk capacity
• Smoked plastic hinged lid 
• Lockable (2 keys supplied) 
C16020......... only $12.95

DD 120x5 1/4" DISK 
STORAGE UNITS

• Holds up to 120 x 5 1/4" 
diskettes

• Lockable (2 keys supplied)
• High impact plastic lid and 
base

C16028......... only $19.95
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CAPACITORS
• POLYESTER
• 100V WORKING
R15136...........0.001uF(1nF)
R15137...........0.0012uF(1.2nF)
R15138...........0.0015uF(1.5nF)
R15139...........0.0018uF (1.8nF)
R15140...........0.0022uF (2.2nF)
R15141 ............0.0027uF (2.7nF)
R15142...........0.0033uF (3.3nF)
R15143...........0.0039uF (3.9nF)
R15144...........0.0047UF (4.7nF)
R15145...........0.0056uF (5.6nF)
R15146...........0.0068uF (6.8nF)
R15147...........0.0082uF (8.2nF)
R15148...........0.01 uF (10nF)
R15149...........0.012UF (12nF)
R15150...........0.015uF (15nF)
R15151...........0.018uF (18nF)
R15152...........0.022uF (22nF)
R15153...........0.027uF (27nF)
R15154...........0.033uF (33nF)
R15155...........0.039uF (39nF)
R15156...........0.047UF (47nF)
R15157...........0.056uF (56nF)
R15158...........0 068uF (68nF)
R15159...........0.082UF (82nF)

1-9 10+ 100+
$0.20 $0.18 $0.15

R15160...........0.1uF(100nF)
R15161...........0.12uF(120nF)
R15162...........0.15uF (150nF)
R15163...........0.18uF(180nF)

1-9 10+ 100+
$0.30 $0.25 $0.20

R15164...........0.22uF (220nF)
R15165...........0.27uF (270nF)
R15166...........0.33uF (330nF)
R15167...........0.39uF (390nF)

1-9 10+ 100+
$0.40 $0.35 $0.30

R15168.......... 0.47uF (470nF)

1-9 10+ 100+
$0.60 $0.50 $0.40

R15169.......... 0.56uF (560nF)
R15170.......... 0.68uF (680nF)

1-9 10+ 100+
$0.80 $0.70 $0.60

R15171.......... 0.82uF (820nF)

1-9 10+ 100+
$0.90 $0.80 $0.70

R15172..........1uF(1,000nF)

1-9 10+ 100+
$1.20 $1.10 $1.00

R15173.............1.2uF (1,200nF)
R15174.............1.5uF(1,500nF)
R15175.............1.8uF (1,800nF)

1-9 10+ 100+
$1.50 $1.30 $1.10

R15176.... .......2.2uF (2,200nF)

1-9 
$1.50

10+ 
$1.40

100+ 
$1.20

R15178.... .......3.3uF (3,300nF)

1-9 
$2.50

10+ 
$2.00

100+ 
$1.80

R15180.... .......4.7uF (4,700nF)

1-9 
$4.90

10+ 
$3.90

100+ 
$3.50

R15182.... .......6.8uF (6,800nF)

1-9 
$7.50

10+ 
$6.00

100+ 
$4.90

SEMICONDUCTORS

SEMICONDUCTORS 
74LS SERIES

74LS00 .... ..$0.60 74LS112..... $0.70 74LS244 ....$2.50
74LS01 .... ..$0.60 74LS113..... $0.70 74LS245 ....$2.95
74LS02 .... ..$0.60 74LS114.....$0.80 74LS247 ....$1.30
74LS03 .... ..$0.60 74LS122 ....$1.00 74LS248 ....$1.40
74LS04 .... ..$0.60 74LS123 ....$1.30 74LS249 ....$1.50
74LS05 .... ..$0.60 74LS125 ....$1.00 74LS251 ....$1.50
74LS08 .... ..$0.60 74LS126 ....$1.00 74LS253 ....$1.35
74LS09 .... ..$0.60 74LS132 ....$1.00 74LS257 ....$1.20
74LS10 .... ..$0.60 74LS133 ....$0.90 74LS258 ....$1.20
74LS11.....
74LS12 ....

..$0.75

..$0.80
74LS136 ....$1.20
74LS138 ....$1.00

74LS259 ....$2.25
74LS261 ....$2.50

74LS13 .... ..$0.90 74LS139 ....$0.80 74LS266 ....$0.70
74LS14 .... ..$0.60 74LS145 ....$1.50 74LS273 ....$1.95
74LS15.... ..$0.60 74LS147 ....$2.50 74LS275 ....$6.80
74LS20 .... ..$0.60 74LS148 ....$1.90 74LS279 ....$0.80
74LS21 .... ..$0.60 74LS151 ....$1.20 74LS280 ....$2.60
74LS22 .... ..$0.60 74LS152 ....$1.95 74LS283 ....$1.20
74LS26 .......$0.60 74LS153 ....$1.00 74LS290 ....$1.20
74LS27 .......$0.60 74LS154 ....$3.80 74LS293 ....$1.10
74LS28 ....„.$0.60 74LS155 ....$1.50 74LS295 ....$1.50
74LS30 ... „.$0.60 74LSÎ56 ....$1.50 74LS299 ....$3.90
74LS32 ... ...$0.60 74LS157 ....$1.20 74LS323 ....$6.50
74LS33 ... ...$0.60 74LS158 ....$1.00 74LS324 ....$2.20
74LS37 ... ...$0.70 74LS160 ....$1.50 74LS352 ....$2.20
74LS38 ... ...$0.60 74LS161 ....$1.00 74LS365 ....$1.00
74LS40 ... ...$0.60 74LS162 ....$1.50 74LS366 ....$1.00
74LS42 ... ...$1.20 74LS163 ....$1.10 74LS367 ....$1.00
74LS47 ... ...$1.50 74LS164 ....$1.40 74LS368 ....$1.00
74LS48 ... ...$1.60 74LS165 ....$1.20 74LS373 ....$2.00
74LS49 ... ...$1.50 74LS166 ....$2.55 74LS374 ....$2.00
74LS51 ... ...$0.70 74LS169 ....$2.95 74LS375 ....$1.00
74LS54 ... ...$0.50 74LS173 ....$1.20 74LS377 ....$2.15
74LS55 ... ...$0.60 74LS174 ....$1.20 74LS378 ....$1.20
74LS73 ... ...$0.60 74LS175 ....$1.00 74LS379 ....$1.90
74LS74 ... ...$1.00 74LS181 ....$4.00 74LS386 ....$1.00
74LS75 ... ...$1.00 74LS190 ....$1.50 74LS390 ....$1.80
74LS76 ... ...$1.00 74LS191 ....$1.20 74LS393 ....$1.80
74LS83 ... ...$1.20 74LS192 ....$1.20 74LS395 ....$2.00
74LS85 ... ...$0.85 74LS193 ....$1.20 74LS424 ....$5.50
74LS86 ... ...$0.60 74LS194 ....$1.20 74LS490 ....$3.20
74LS90 ... ...$1.20 74LS195 ....$1.00 74LS540 ....$2.95
74LS91 ... ...$1.20 74LS196 ....$1.20 74LS541 ....$3.50
74LS92 ... ...$1.20 74LS197 ....$1.35 74LS574 ....$4.90
74LS93 ... ...$1.50 74LS221 ....$2.00 74LS601 ....$5.90
74LS95 ... ...$1.20 74LS240 ....$2.40 74LS629 ....$5.95
74LS96 ... ...$1.20 74LS241 ....$2.40 74LS640 ....$3.95
74LS107.
74LS109.

...$0.90

...$0.90
74LS242 ....$2.40
74LS243 ....$2.10

74LS642 ....$2.75
74LS645 ....$2.75

GREAT SAVINGS AT R.I.E
Ring Now Toll Free 008 33 5757

SEMICONDUCTORS
74 SERIES

7400.......$0.50 7416.......$0.50 74123...$0.70
7404.......$0.50 7437.......$0.50 74154...$2.00
7406.......$0.50 7445..... $0.80
7407.......$0.50 7474..... $0.60

SEMICONDUCTORS
SERIES 4000

4000.. „.$0.75 4027.. „.$0.85 4054.. .„$3.90 4096.. .„$2.40
4001.. ...$0.45 4028.. ...$1.15 4055.. .„$3.90 4097.. „.$6.50
4002.. ...$0.45 4029.. ...$1.50 4056.. ...$4.20 4098.. . .$2.90
4006.. ...$1.55 4030.. ...$1.50 4060- ...$2.50 4099.. „.$3.90
4007.. ...$0.45 4031.. ...$2.95 $2 00
4008.. ...$1.70 4032.. „.$2.30 4066- .„$0.80 4510.. „.$1.40
4009.. ...$0.90 4033.. ...$2.75 4067- .„$9.90 4511.. „.$1.45
4010.. ...$0.90 4034.. ...$3.10 4068- ...$0.50 4512.. „.$1.40
4011..„.$0.45 4035.. ...$1.80 4069- ...$0.50 4513.. ...$2.65
4012.. ...$0.45 4038.. ...$2.25 4070.. „.$0.50 4514.. „.$2.60
4013.. „.$0.70 4040.. „.$1.20 4071- .„$0.50 4515.. „.$2.90
4014.. ...$1.45 4041.. ...$1.50 4072- .„$0.50 4516.. .„$1.60
4015.. ...$1.45 4042.. ...$1.50 4073- .„$0.50 4517.. .„$4.80
4016.. ...$0.70 4043.. ...$1.20 4075.. .„$0.50 4518.. „.$1.50
4017.. .„$1.35 4044.. ...$1.25 4076- .„$1.90 4519.. „.$0.90
4018.. ...$1.50 4045.. ...$4.90 4077.. „.$0.50 4520.. „.$1.50
4019.. .„$0.80 4046.. ...$1.90 4078.. „.$0.50 4521.. „.$3.40
4020.. ...$1.40 4047.. ...$1.90 4081- .„$0.50 4522.. „.$1.90
4021.. ...$1.50 4048.. ...$1.20 4082.. „.$0.75 4526.. „.$1.90
4022.. „.$1.45 4049.. „.$0.60 4085- „.$2.20 4527.. „.$1.90
4023.. ...$1.45 4050.. „.$0.60 4086- „.$2.30 4528.. „.$1.95
4024.. „.$1.30 4051.. ...$1.20 4093- .„$0.80 4558.. „.$2.25
4025.. „.$0.45 4052.. „.$1.20 4094.. .„$3.35 4584.. .„$0.90
4026.. ...$2.40 4053.. ...$1.20 4095- „.$2.40 4585.. „.$2.10

TAG TANTALUM 35V TAG TANTALUMS

CAPACITORS . RI6300... 
1-9 
$0.60
• R16302... 
1-9 
$0.80

....0.1uF 
10+ 

$0.50
...0.15uF 

10+ 
$0.70

100+ 
$0.40

100+ 
$0.60

3V TAG TANTALUMS

100+ 
$0.70

. R16020... 
1-9 
$1.00

....100uF 
10+ 

$0.80

6.3V TAG TANTALUMS
• R16032......... 47uF

. R16304... 
1-9 
$1.20
• R16306... 
1-9 
$2.00
• R16308...

....22uF 

10+
$1.00

....33uF 
10+

$1.70
,...0.47uF

100+ 
$0.70

100+ 
$1.50

1-9 
$1.00
• R16036...

10+ 
$0.80

...100uF

100+ 
$0.70

1-9 
$2.00

10+ 
$1.90

100+ 
$1.80

16V TAG TANTALUMS
• R16124.......... 10uF
1-9 10+ 100+
$0.60 $0.50 $0.40
■ R16026.......... 15uF
1-9 10+ 100+

1-9 
$0.50
• R16310... 
1-9 
$0.60
• R16311...

10+ 
$0.40

....0.68uF 
10+ 

$0.50
....0.82uF

100+ 
$0.35

100+ 
$0.40

$0.80
• R16128... 
1-9

$0.70
....22uF 

10+

$0.60

100+

1-9 
$0.80
• R16312

10+ 
$0.70

1 OuF

100+ 
$0.60

$0.90
• R16030... 
1-9 
$1.20

$0.80
......33uF

10+ 
$1.10

$0.70

100+ 
$1.00

• R16314...
• R16316...

1-9
$0.60

......1.5uF

..... 2.2uF

10+
$0.50

100+ 
$0.40

• R16132... 
1-9

......47uF 
10+ 100+

• R16318..
• R16320-.

..... 3.3uF

..... 4.7uF
$2.80 $2.70 $2.60
• R16034......... 68uF
1-9 10+ 100+
$4.95 $4.30 $3.90

25V TAG TANTALUMS 
. R16216........ 2.2uF
1-9 10+ 100+
$0.60 $0.50 $0.40

1-9 
$0.80
■ R16322.. 
1-9 
$0.90
• R16324.. 
1-9 
$1.00

10+ 
$0.70

..... 6.8uF
10+ 

$0.80
..... 10uF 

10+
$0.90

100+ 
$0.60

100+ 
$0.70

100+ 
$0.80

• R16218.. 
1-9 
$0.80

......3.3uF
10+ 

$0.70
100+ 
$0.60

• RI 6326.. 
1-9 
$1.90

..... 15uF 
10+ 

$1.70
100+ 
$1.50

• R16220..
1-9 
$1.20

......4.7uF
10+ 

$1.00
100+ 
$0.70

• R16328.. 
1-9 
$2.80

..... 22uF 
10+

$2.70
100+ 
$2.50

• R16224.. 
1-9 
$1.50

......10uF 
10+

$1.30
100+ 
$1.10

• R16330.. 
1-9 
$3.80

......33uF 
10+

$3.70
100+ 
$3.60

• R16228.. ..... 22uF • R16332.. ..... 47uF
1-9 
$2.00

10+ 
$1.80

100+ 
$1.50

1-9 
$4.50

10+ 
$4.00

100+ 
$3.70

GENERAL COMPONENTS

BRAND NEW • Spool wire 
W19390 Green 50ft..... „$8.00

WIRE WRAP WIRE W19400 Blue 50ft.„.
W19406 Purple 50ft.....

..$8.00
„$8.00

•Precut wire
W19407 White 50ft.....
W19408 Orange 50ft.....

..$8.00
„$8.00

W19002 Blue 3.0"........$4.75 W19410 Yellow 50ft.... „$8.00
W19022 Red 3.0"........$4.75 W19415 Black 50ft.... „$8.00
W19042 Yellow 3.0"....... $4.75
W19062 Black 3.0"........$4.75 W19416 Green 100ft.. ..$10.75

W12784 Green 3.0"........$4.75 W19417 Brown 100ft.. ..$10.75

W19026 Red 5.0"........$5.95
W19420 Blue 100ft..
W19425 Red 100ft.

..$10.75
„$10.75

W19046 Yellow 5.0"........$5.95 W19426 Purple 100ft. „$10.75
W19066 Black 5.0"........$5.95 W19427 White 100ft. „$10.75
W12790 Green 5.0"........$5.95 W19428 Orange 100ft. „$10.75
W19006 Blue 5.0"........$5.95 W19430 Yellow 100ft. ..$10.75

W19016 Blue 10.0".....$10.50 W19435 Black 100ft.. ..$10.75

W19036 Red 10.0".....$10.50 W19460 Blue 500ft. ..$33.75
W19056 Yellow 10.0".....$10.50 W19461 Green 500ft. ..$33.75
W19076 Black 10.0".....$10.50 W19465 Red 500ft. ..$33.75
W12796 Green 10.0".....$10.50 W19475 Black 500ft.. ..$33.75



GENERAL

ELECTRIC FENCE
Mains or battery powered, this 
electric fence controller is both 
inexpensive and versatile.
Based on an automative ignition 
coil, it should prove an 
automative ignition coil, it 
shoild prove an adequate 
deterrent to all manner of 
livestock.
Additionally, its operation 
comforms to the relevant 
clauses of Australian Standard 
3129. (EA Sept. 82) 82EF9 
K82092....................$19.95

PHONE MINDER
Dubbed the Phone Minder, this 
handy gadget functions as both 
a bell extender and paging unit, 
or it can perform either function 
separately. (EA Feb. 84) 84TP2
K84021.................... $27.50

tie
All sales tax exempt orders 
and wholesale inquiries to:

RITRONICS WHOLESALE: 
56 Renver Road. Clayton.
Phone:(03) 543 2166 (3 lines) 
Fax: (03) 543 2648

SYDNEY: 74 Parramatta Rd.
Stanmore 2048
Phone: (02) 519 3134
Fax: (02) 519 3868

MELBOURNE: 48 A'Beckett St 
Phone: (03) 663 6151

NORTHCOTE: 425 High St.
Phone: (03) 543 7877

ADELAIDE:
(Electronic Discounters) 
305 Morphett St. Adelaide 
Phone: (08) 212 1799

MAILORDER & 
CORRESPONDENCE:
P.O. Box 620, CLAYTON 3168 
Order Hotline: 008 33 5757 
(Toll free, strictly orders only) 
Inquiries: (03) 543 7877 
Telex: AA 151938
Fax: (03) 543 2648

ORDER HOTLINE 
008 33 5757 

(TOLL FREE)
STRICTLY ORDERS ONLY

LOCAL ORDERS & INQUIRES 
(03) 543 7877

POSTAGE RATES: 
$1 - $9.99................................ $2.00
$10-$24.99..............  $3.00
$25 - $49.99...........................$4.00
$50 - $99.99...........................$5.00
$100 +.......................................$7.50
The above postage rates are for 
basic postage only. Road Freight, 
bulky and fragile items will be 
charged at different rates.

Errors and omissions excepted.
Prices and specifications subject 
to change.
IBM' PC' XT' AT' are registered trademarks ot 
international Business Machines 'Apple is a 
registered trademark 'Denontes registered 
trademarks of their respective owners

TV/ AUDIO

150W MOSFET POWER 
AMPLIFIER

Here's a high power, general 
purpose 150W Mosfet Power 
Amp Module! Suitable for guitar 
and P.A. applications and 
employing rugged, reliable 
Mosfets in the output stage. 
(ETI 499) (ETI March. 82) 
HEATSINK NOT INCLUDED 
K44990....................$97.50
Plus transformer..$49.50

SOUND PRESSURE 
METER

Noise is one of the many 
pressures of todays often 
stressful lifestyle. To be able to 
combat noise in its many forms, 
you must be able to measure it. 
This low cost Sound Pressure 
Meter will measure sound levels 
of less than 30dB to more than 
120dB, either fast or slow 
response to the "A" weighting 
curve. (EA May. 81, 81sp5) 
K81053................... $39.50

AUDIO TEST UNIT KIT
Just about everyone these days 
who has a stereo system also 
has a good cassette deck, but 
not many people are able to get 
the best performance from it. 
Out Audio Test Unit allows you 
to set your cassette recorder's 
bias for optimum frequency 
response for a given tape or 
alternatively, it allows you to 
find out which tape is best for 
your recorder.
(81AO10) (EA Oct. 81)
K81101.................... $59.50

100W SUB-WOOFER 
AMPLIFIER

Capable of up to 120 watts Rms 
into 4 ohm loads and up to 80 
watts RMS into 8 ohm loads, 
this power amplifier module has 
been specifically designed for 
use as a sub-woofer driver 
amplifier in a tri-amped hi-fi 
system. It uses four power 
Mosfets for rugged, reliable 
operation. (EA July. 82, 82PA7) 
K82075....................$97.50

SPEAKER 
KITS

"CLEARANCE"
SALE

ON NOW

PC DRIVEN FUNCTION GENERATOR
Here's a simple and low cost little unit which lets you use your 
personal computer to generate signals with almost any conceivable 
waveform. It hooks up to the computer via a standard Centronics
type parallel printer port, making it compatible with almost any kind 
of computer. Building and using it will also give you valuable 
insight into the growing trend towards computer-driven test 
instruments, too! Software included. (EA JAN 89)
K88111.........................................................................$49.95

HANDS FREE SPEAKERPHONE
Here's a hands-free telephone that anyone can afford. With the 
speakerphone you can have relaxing conversations without the 
need to hold the phone to your ear. And if you are put on "hold” you 
can continue with you work while you wait. (SC SEP 88)

K88130............................................................................. $89

DISCOLIGHT SC
These days when you go to hear your favourite band or disco there 
is always a top light show. Now you can have many of these 
exciting light show effects - with the Discolight (SC AUG 88) 

K88125...........................................................................$159

LOW COST TESTER FOR 
TRANSISTORS, FETS & 

ZENERS
This tester checks zener diodes 
as well as transistors and FETs, 
and also lets you check 
transistor breakdown voltages. 
Great for the work bench, and 
also for showing how semi
conductor devices operate.
(EA FEB 88)
K88013....................$54.95

PCB SHORTS LOCATOR
Here is a simple circuit to help 
you locate shorted tracks on 
printed circuit boards, by means 
of a varying audio tone. It is 
easily built and will cost you a 
lot less than equivalent 
commercial units.(EA FEB 89) 
K88015................... $22.95

NEW KITS

AUTOMOTIVE BRAKE 
LAMP MONITOR

Here's the project that won first 
prize in the Newcomer section 
of the recent Grand Aussie 
Hobby Electronics Contest. Low 
in cost and easy to build, it 
warns you if your vehicle's 
brake lamps aren't working as 
they should- hopefully before 
another motorist rams into your 
rear end! (EA MAR. 89)
K89030....................$24.95

HEAD PHONE AMP FOR 
CD PLAYERS

Does your compact disc player 
have a headphone socket? Now 
you can correct that situation 
and listen to the music direct, 
without degrading the sound 
quality (SC APRIL 88)
K88120....................$24.95

CAPACITANCE ADAPTOR 
FOR YOUR DMM

This clever adaptor circuit plugs 
into your digital multimeter and 
can measure capacitance up to
2.2 microfarads. (SC NOV 87)
K88119....................$24.99

WALK-AROUND 
THROTTLE FOR MODEL
This walk around throttle offers 
a host of features including 
pulse power, inertia 
(momentum), braking and full 
overload protection.
(SC APRIL 88)
K88122..........................$89

PRINTER BUFFER
This external printer buffer will 
allow two computers to share 
one printer without the bother of 
swapping cables. Without 
dynamic ram (ET11620 FEB 89) 
K56012................. $139.95
Dynamic Ram (extra)...........$150

HIGH IMPEDANCE 
AC/DC MILLIVOLTMETER 
With negligible circuit loading 
(EA DEC 88)
K88020....................$44.95

TV COLOUR BAR AND 
PATTERN GENERATOR 
Here is a design for an easy to 
build colour bar and test pattern 
generator, suitable for servicing 
closed-circuit or amateur TV. It 
provides high performance at a 
very reasonable cost.
(EA OCT 87)
K87100.................$156.95

NOISE GATE
Eliminate annoying audio 
noises (ET11429 FEB 89) 
K54215....................$49.95

HIGH ENERGY 
IGNITION SYSTEM

Are you still cleaning points, 
adjusting the dwell, checking 
timing and all that automotive 
drudgery? Now you can fit this 
High Energy Ignition System 
and forget those tuneup hassles 
(SC SEP. 88)
K88135....................$49.95
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ROYAL DUOTEMP 

SOLDERING IRONS
The DUOTEMP range are 
designed to idle with a normal 
tip temperature of 360°C, 
without its button depressed. In 
this mode they are ideal for 
delicate work such as printed 
circuit boards. With the button 
depressed, the power is 
doubled, allowing much heavier 
work to be completed, or a rapid 
temperature recovery from 
larger joins. A range of 6 long
life tips are available.
Note: This mode cannot be used 
continuously.

ROYEL DR-30: 21 WATT
• 3mm tip
• 240V operation, no transformer 

required
• Safety Standards Approved
• 6 months Warranty
T12640....................$39.50

ROYEL DR-50: 30 WATT
• 5mm tip
• 240V operation, no transformer 

required
« Safety Standards Approved
• 6 months warranty
T12645....................$44.50

ROYEL DR-60: 60 WATT
• 6.5mm tip
• 240V operation, no transformer 

required
• Safety Standards Approved
« 6 months warranty
T12650.................... $49.50

UV EPROM ERASER
Erase your EPROMs quickly and 
safely. This unit is the cost 
effective solution to your 
problems. It will erase up to 9 x 
24 pin devices in complete 
safety, in about 40 minutes (less 
time for less chips)
• Chip drawer has conductive 
foam pad

« Mains powered
• High UV intensity at chip 

surface ensures EPROMs are 
thoroughly erased

• Engineereed to prevent UV 
exposure

• Dimensions 217 x 80 x 68mm

Without timer
X14950..........................$79

With built-in timer 
X14955..........................$99

ECONOMY ANTISTATIC
SOLDER SUCKER

• Light Weight
• Sturdy construction
• Easy to remove tip
• Excellent value for money
T11281....................$13.95

PORTASOL 
PROFESSIONAL

• Four tools in one: Blow torch, 
Hot Blow or Hot Knife

• No Cords or batteries
* Heavy duty, tip temperature 
adjustable up to 400°C

« Equivalent to 10-60 watts
• Hard working. Average 
continuous use 90 minuters

• Refills in seconds
• Powered by standard butane 
gas lighter fuel

• Range of easily replaceable 
screw tips included

* Includes metal stand for the 
soldering iron when working

« Cap features buily-in flint for 
igniting Portasol tip

• Includes snap case for storage
T12639....................$89.95

PORTASOL 
PROFESSIONAL TIPS

4.8mm (T12610)..................$12.50
3.2mm (T12612)..................$12.50
2.4mm (T12614)..................$12.50
1.0mm (T12616)..................$12.50

ACCESSOItlES

SOLDER PENCIL
• Approximately 5 metres of 

1.2mm resin cored solder in 
handy dispenser

T31024.......................$1.95

SOLDER ROLLS
• 60/40 Resin cored

• 0.71mm, 250gm
T31000............... ......$8.95

• 0.71mm, 500gm
T31002............... ....$15.95

• 0.91mm, 250gm
T31010............... ......$7.95
• 0.91mm, 500gm
T31012............... ....$14.95
• 1.6mm, 250gm
T31020............... ......$7.50
• 1.6mm, 500gm
T31022............... ....$13.95

HUNG CHANG (RITRON) 20 MHz DUAL TRACE 

OSCILLOSCOPE
* Wide bandwidth and high sensitivity
• Internal graticule rectangular bright CRT
• Built in component tester
• Front panel trace rotater
• TV video sync filter
• Z axis (intensity modulation)
* High sensitivity X-Y mode
• Very low power consumption
* Regulated power supply circuit

Component tester is the special circuit with which a single 
component or components in circuit can be easity tested. The 
display shows faults of components, size of a component value, 
and characteristics of components. This feature is ideal to trouble 
shoot solid state circuits and components with nbo circuit power. 
Testing signal (AC Max 2 mA) is supplied from the component test 
in terminal and the result of the test is fed back to the scope 
through the same test lead wire at the same time.

QI 2105

DIGITAL METER
• Autoranging operation
* Data-hold for easy readout
• Full range protection
• 0-500 volts AC-DC
* 0-20 MU
• Dimension & weight =133 x 29 

x 17mm and 60g approx
Q11270..........................$69

METEX 3800 
MULTIMETER

Compact, rugged, battery 
operated, hand held 3 1/2 digit 
multimeter
• 1/2" high contrast LCD
• Automatic over-range 

indication with the "1" 
displayed

• Automatic polarity indication 
on DC ranges

• Diode tester
• Audible Continuity Test
• Transistor hFE Test
Q91530..........................$79

.......................... $695
METEX 4500H 
MULTIMETER

10A, 4 1/2 digit multimeter with 
digital hold, transistor tester 
and audible continuity tester.
• Readout hold
• Transistor Tester
• 4 1/2 digit x 1/2"(H) LCD
* Audible continuity tester
• Quality set of probes
* Digital readout hold
• Built in tilting bail
* Instruction manual
• hFE test
• Diode Tester
> Vinyl case
Q91560...................... $159

METEX 3580 
MULTIMETER

Compact, rugged, battery 
operated, hand held 31/2 digit 
multimeter.
FEATURES:
• 1/2" high contrast LCD.
• automatic over-range 

indication with the "1” 
displayed

* Automatic polarity indication 
on DC ranges

- Capacitance measurements to 
20uF

* Diode testing with 1mA fixed 
current

* Audible Continuity Test
• Transistor hFE Test 
SPECIFICATIONS: 
MAXIMUM DISPLAY: 1999 
counts 3 1/2 digit type with 
automatic polarity indication 
INDICATION METHOD: LCD 
display
MEASURING METHOD: Dual
slope in A-D converter system 
OVER-RANGE INDICATION: “1" 
Figure only in the display 
TEMPRETURE RANGES: 
Operating 0'C to +40'C 
POWER SUPPLY: one 9 volt 
battery (006P or FC-1 type of 
equivalent)
Q91540....................... $109

ACCESSOItlES

SOLDER
( HOBBY PACKS)

• 60/40 Resin cored

• 0.71mm, 1 metre
T31030......................$1.00

• 0.91mm, 1 metre
T31032......................$1.25

• 1.6mm, 1 metre
T31034......................$1.50

SOLDER BRAID
1.5 metres of specially treated 
braid for removing solder from 
PCB's etc.
T31024
1-9 10+
$1.95 $1.50

ROD IRVING 
ELECTRONICS
All sales tax exempt orders 
and wholesale inquiries to:

RITRONICS WHOLESALE:
56 Renver Road, Clayton. 
Phone:(03) 543 2166 (3 lines) 
Fax: (03) 543 2648

SYDNEY: 74 Parramatta Rd.

Stanmore 2048
Phone: (02) 519 3134
Fax: (02) 519 3868

MELBOURNE: 48 A'Beckett St
Phone: (03) 663 6151

NORTHCOTE: 425 High St.

Phone: (03) 543 7877

ADELAIDE:
(Electronic Discounters) 
305 Morphett St. Adelaide 
Phone: (08) 212 1799

MAIL ORDER &
CORRESPONDENCE:
P.O. Box 620, CLAYTON 3168 
Order Hotline: 008 33 5757 
(Toll free, strictly orders only) 
Inquiries: (03) 543 7877 
Telex: AA 151938
Fax: (03) 543 2648

ORDER HOTLINE 
008 33 5757 

(TOLL FREE)
STRICTLY ORDERS ONLY

LOCAL ORDERS & INQUIRES 
(03) 543 7877

POSTAGE RATES: 
$1 - $9.99................................ $2.00
$10-$24.99...........................$3.00
$25 - $49.99...........................$4.00
$50 - $99.99...........................$5.00
$100 ♦.......................................$7.50
The above postage rates are for 
basic postage only. Road Freight, 
bulky and fragile items will be 
charged at different rates.

Errors and omissions excepted.
Prices and specifications subject 
to change.
IBM'. PC'. XT', AT' are registered trademarks ot 
International Business Machines 'Apple is a 
registered trademark 'Denontes registered 
trademarks ot their respective owners



PLUGS AND SOCKETS CABLES

D TYPE SOLDER

CENTRONICS 
CONNECTORS

P12205 -14 Way 
P12207 • 24 Way
P12210 -36 Way

1-9 10»
$5.95 $5.50

\

SOLDER CENTRONICS 
IN-LINE SOCKET

P12211 -36 Way

1-9 10»
$9.95 $9.50

SOLDER CENTRONICS 
CHASSIS SOCKET

PI 2206 * 14 Way
P12209 • 24 Way
P12213 -36 Way

1-9 10»
$9.95 $8.95

IDC CENTRONICS 36 
WAY PLUG & SOCKET

P12200 -Plug 
1-9 10»
$7.95 $6.95

P12201 * Socket 
1-9 10»
$9.95 $8.95

D TYPE IDC PLUGS
•DE9P

1-9 10+
P12166 $7.50 $7.25

•DA15P
1-9 10+

P12168 $7.75 $7.50

•DB25P
1-9 10+

P12170 $7.50 $6.95

PLUGS
P10880 •DE9P
1-9 10+ 100+
$1.55 $1.50 $0.80

P10890 •DA15P
1-9 10+ 100+
$1.85 $1.55 $0.90

P10900 •DB25P
1-9 10+ 100+
$1.95 $1.60 $0.90

P10910 •DC37P
1-9 10+ 100+
$3.95 $3.75 $3.50

P10920 •DF50P
1-9 10+ 100+
$5.95 $5.75 $4.95

FLAT GREY RIBBON 
CABLE

• Flat cable for IDC connectors
• m = metre

D TYPE SOLDER 
SOCKETS

P10881 •DE9S
1-9 10+ 100+
$1.95 $1.75 $0.80

P10891 •DA15S
1-9 10+ 100+
$1.95 $1.75 $0.90

P10901 •DB25S
1-9 10+ 100+
$1.95 $1.75 $1.00

P10911 •DC37S
1-9 10+ 100+
$3.90 $2.90 $2.70

P10921 •DF50S
1-9 10+ 100+
$6.90 $5.90 $4.90

D TYPE IDC SOCKETS
•DE9S

1-9 10+
P12167 $7.50 $7.00

•DA15S
1-9 10+

P12169 $7.75 $7.25

•DB25S
1-9 10+

P12171 $7.95 $7.50

D TYPE SOLDER
COVERS

•DE9C
1-9 10+

P10882 $1.20 $1.00

•DA15C
1-9 10+

P10892 $1.25 $1.10

•DB25C
1-9 10+

P10902 $1.25 $1.10

•DC37C
1-9 10+

PI 0912 $5.50 $4.95

•DF50C
1-9 10+

P10922 $6.50 $5.95

W12614 
1-9 m 
$1.90m

• 14 way 
10+ m 
$1.80m

100+ m
$1.20m

W12616 • 16 way
1-9 m 10+ m 100+ m
$1.90m $1.80m $1.20m

W12620 • 20 way
1-9 m 10+ m 100+ m
$2.50m $2.20m $1.50m

W12624 • 24 way
1-9 m 10+ m 100+ m
$2.90m $2.70m $1.70m

W12626 • 26 way
1-9 m 10+ m 100+ m
$3.60m $3.30m $2.20m

W12634 • 34 way
1-9 m 10+ m 100+ m
$3.90m $3.60m $2.30m

W12636 • 36 way
1-9 m 10+ m 100+ m
$4.50m $3.80m $2.50m

W12640 • 40 way
1-9 m 10+ m 100+ m
$4.90m $4.00m $2.80m

W12650 • 50 way
1-9 m 10+ m 100+ m
$5.50m $4.90m $2.90m

ORDER
HOTUNE

008 33 5757
TOLL FREE

COMPUTER CABLE
« Six conductor shielded
computer interface cable

• m = metre

100+ m
$1.00m

W12670 
1-9 m 
$1.30m

•CIC6 
10+ m 
$1.10m

W12672 • CIC9
1-9 m 10+ m 100+ m
$1.60m $1.50m $1.20m

W12674 •CIC12
1-9 m 10+ m 100+ m
$2.50m $2.20m $1.90m

W12676 •CIC16
1-9 m 10+ m 100+ m
$3.50m $3.20m $2.50m

W12678 • CIC25
1-9 m 10+ m 100» m
$3.90m $3.40m $3.00m

GENERAL ACCESSORIES

SUPER FAST DYNAMIC 
■ RAMS  j
g 4164-150ns.............................. $4.22 |
I 4464-150ns............................$17.85 |
I 41256-80ns............................$14.95 |
' 41256-100ns............................$14.30j

BALL BEARING FANS
Quality, new ball bearing fans 
suitable for power amps, 
computers, hotspot cooling etc. 
Anywhere you need plentyof air!

T12464 240V 4 5/8"....$14.95 
10+ fans only $11.95 each

AAA SIZE NICAD
(2 PACK)

SPECIFICATIONS -
Nominal Voltage: 1.2V 180mAH
Charging: 18mA maximum. 15hrs

S15026 
1-9 
$11.95/Pk

10+
$10.95/Pk

AA SIZE NICAD
SPECIFICATIONS ■ 
Nominal Voltage: 1 2V 450mAH 
Charging: 450mA, 15hrs

S15020
1-9 10+ 100+
$2.95 $2.75 $2.50

C SIZE NICAD
SPECIFICATIONS - 
Nominal Voltage: 1.2V 1.200mAH 
Charging: 120mA, 15hrs

S15021
1-9 10+
$9.95 $8.95

D SIZE NICAD
SPECIFICATIONS - 
Nominal Voltage: 1.2V 1.200mAH 
Charging: 120mA, 15hrs

S15022
1-9 10+
$10.95 $9.95

NR-N SIZE NICAD 
( 2 SIZE )

SPECIFICATIONS - 
Nominal Voltage: 1 2V 150mAH 
Charging: 15mA. 15hrs

S15027
1-9 10+
$11.95/Pk $10.95/Pk

9V SQUARE TYPE 
NICAD

SPECIFICATIONS -
Nominal Voltage: 9V 100mAH
Charging: 14 hours at 10mA 
Note: equivalent brands may be 

supplied

S15027
1-9 10+
$11.95/Pk $10.95/Pk

12V DC FANS
80 x 80 x 25.4mm 
12V DC, 1.7 Watt, 0.14 Amps
T12469....................$12.95
10+ fans only $11.95 each

He
ROD IRVING

ELECTRONICS
All sales tax exempt orders 
and wholesale inquiries to:

RITRONICS WHOLESALE: 
56 Renver Road, Clayton.
Phone:(03) 543 2166 (3 lines) 
Fax: (03) 543 2648

SYDNEY: 74 Parramatta Rd.
Stanmore 2048
Phone: (02)519 3134
Fax: (02) 519 3868

MELBOURNE: 48 A'Beckett St 
Phone: (03) 663 6151

NORTHCOTE: 425 High St.
Phone: (03) 543 7877

ADELAIDE:
(Electronic Discounters) 
305 Morphett St. Adelaide 
Phone: (08) 212 1799

MAILORDER &
CORRESPONDENCE:
P.O. Box 620, CLAYTON 3168 
Order Hotline: 008 33 5757 
(Toll free, strictly orders only) 
Inquiries: (03) 543 7877 
Telex: AA 151938
Fax: (03) 543 2648

ORDER HOTLINE 
008 33 5757 

(TOLL FREE)
STRICTLY ORDERS ONLY

LOCAL ORDERS & INQUIRES 
(03) 543 7877

POSTAGE RATES:
$1 - $9.99................................ $2.00
$10-$24.99...........................$3.00
$25 - $49.99...........................$4.00
$50 - $99.99...........................$5.00
$100 +.......................................$7.50
The above postage rates are for 
basic postage only. Road Freight, 
bulky and fragile items will be 
charged at different rates

Errors and omissions excepted. 
Prices and specifications subject 
to change.
IBM' PC" XT" AT' are registered trademarks of 
international Business Machines "Apple is a 
registered trademark "Denontes registered 
trademarks of the» respective owners



Electronics 
in Industry -1
Ever wondered what the difference is between commercial 
and industrial electronics? To answer the riddle, we examine 
that most fundamental industrial requirement - the control 
system. We keep away from the usual heavy metal maths 
and on the way we also try to define ‘industrial electronics’.

by PETER PHILLIPS
Mention industry and most people 

think of dust, heat and noise. It is cer
tainly true that heavy industry fits this 
description, although some industries 
need an environment where dust and 
dirt are measured in microns. In other 
words, generalising is not really possi

PLCs are now very common in 
industry, and range from small units
costing $500 to units with the ability 
to accept analog inputs and to even 
communicate with other PLCs.

ble, which begs the question: what is in
dustry?

There is no clear line of distinction 
between that type of electronics gen
erally associated with the 
commercial/domestic arena and that for 
industry. One typically industrial re
quirement however is the need for a 
control system. Somewhere, somehow a 
variable needs to be controlled in order 
that a process can occur.

In commercial and consumer electron
ics, control systems are likely to be lim
ited to, for example, the servo circuit 
that keeps the video head rotating at a 
constant speed. However, a characteris
tic that would usually apply to a non-in
dustrial system is low power.

So perhaps we can say that it's indus
trial if it involves significant power. But 
it goes deeper than that - for example, 
there are many industrial functions that 
have no real parallel in domestic equip
ment, or at least are far more sophisti
cated. As well, the tolerances allowable 
in domestic equipment are probably far 
wider than those for the industrial 
equivalent.

So, for the purposes of this article, I'll 
regard industrial electronics as being 
that electronics used wherever there is a 
need to control high power (say a kilo
watt or more), or where high accuracy 
is required. And some functions are so 
clearly industrial that it goes without 
saying.

Fig.l: The block diagram of a closed loop control system needs these 
component parts. The output is the variable being controlled by comparing 
the feedback to the reference signal.

The basis of electronics in industry is 
often to control something, so a good 
place to start is with the general form of 
a control system.
Industrial control

The closed loop control system is to 
industry as the amplifier is to domestic 
electronics. In the home, a lot of equip
ment has an amplifier somewhere in the 
chain; in industry controlling a variable 
is equally as fundamental. Very often a 
number of smaller control systems form 
a complete system, and if any one sec
tion gets out of whack, the whole sys
tem becomes unstable.

A power station is a good example, in 
which the final output product, electric
ity, needs to be at the correct voltage 
and correct frequency. This means the 
turbine driving the alternator needs to 
spin at the right revs per minute, (usu
ally 3000rpm), in turn requiring the 
steam pressure to be controlled, which 
needs the temperature of the steam, 
and hence that of the furnace to be cor
rect.

To keep the fire burning, coal needs 
to be supplied to the bunkers, for 
subsequent crushing in the mills. Too 
much coal will overfill the bunkers, too 
little and the fire goes out. The air/coal 
mixture needs to be controlled to main
tain the unburnt oxygen at a particular 
level for the best efficiency. The com
bustion products need to be extracted 
from the furnace, requiring a certain 
level of draught to draw them from the 
furnace without setting up too high a 
draught that could blow the fire out.

A means of extracting the fly ash and 
other pollutants from the exhaust is 
needed, again controlled to prevent the 
extraction equipment from becoming
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blocked and stopping the draught. Then 
there are other ancillaries, such as the 
level of make-up water to replenish that 
lost in the steam-to-water cycle.

So the list goes on. Control systems 
within the control systems, all requiring 
a means of measuring the variable and a 
means of keeping the variable constant.

A control system
Fig.l shows the basic block diagram 

of a closed loop control system that can 
describe most controllers. The basic 
parts are the reference input, the sum
mer, the controller and the feedback. 
The reference input is a value, often a 
voltage, used to set the final output. By 
varying the reference value, perhaps by 
means of a potentiometer on a control 
panel, adjustment of the system be
comes possible.

The summer is a means of comparing 
the feedback signal to the reference, 
and any difference, called the error sig
nal, is applied to the controller. Achiev
ing a difference signal using the process 
of addition, as with a summer, requires 
the feedback to be of the opposite po
larity to the reference. Alternatively, 
the summer might just as well be called 
a subtractor or comparator.

The controller has the task of causing 
the variable to move in the required di
rection, until the error signal is zero. 
The feedback is that section that sam
ples the output variable and converts 
the sample to a form that can be ap
plied to the summer.

Driving a car requires a closed loop 
control system to be in place, and if any 
section fails, giving open loop control, 
an unpredictable situation becomes like
ly. In this rather biological system, the 
reference is the road, the brain fulfills 
the function of the summer, the feed
back is via the eyes, and the controller 
is the muscular action of the driver's 
arms and legs. The variable is the status 
of the car, which includes direction and 
speed of the car. The quality of this 
control system is clearly a function of 
the individual parts, which possibly ex
plains the phenomenon of the ‘mug’ 
driver...

In industry, control systems are either 
pneumatic or electric, although our con
cern here is the electrical type. Pneu
matic systems are used where there is a 
risk of fire, such as in a petrol refinery, 
and an instrument technician would 
need to be able to understand both.

Electrical control system
In an electrical control system, all 

component parts are electrically operat- Programming a PLC unit. Photo courtesy of Allen-Bradley.

ELECTRONICS Australia, July 1989 35



Electronics in industry
ed. The controller may be a motor or a 
solenoid, and the summer would be 
some sort of amplifier (perhaps an op 
amp). In order that the summer can 
control a load such as a motor, some 
form of motor control electronics is 
needed, perhaps in the form of triacs, 
SCRs or relays.

The feedback needs to have an input 
signal that is an electrical representation 
of the variable being controlled, and the 
feedback network would treat the sam
pled signal to convert it to a form suit
able for application to the summer.

Control systems can be either a sim
ple on-off arrangement, or so sophisti
cated that they can almost predict some
thing before it happens. In fact, the 
quality of a control system can be 
gauged by its response to a change and 
how it behaves to correct the change.

A simple example is a control system 
that keeps the level of a tank of water 
constant, as shown in Fig.2. A basic on- 
off system would maintain the level by 
opening or closing a solenoid valve to 
control the water flowing into the tank. 
In this system, the valve is either on or 
off, and water either flows at maximum 
or not at all.

A more complex system, such as one 
using proportional control, would actu
ally control the rate of water flowing 
into the tank, in direct proportion to 
the difference between the actual level 
to the required level. In the tank exam
ple, proportional control would cause 
the water flow to decrease as the water 
level approached the required value. 
This system reduces the possibility of 
hunting, unlike the simple on-off sys
tem, where overshoot and undershoot 
are likely.

Fig.3 show this graphically, in which

Fig.2: An on-off water level control 
system. The reference is the position 
of the float switch in the water tank, 
and the controller is the solenoid 
valve. The summer is the 
combination of the float switch and 
the power supply, giving an error 
signal of zero or maximum.

the water level could oscillate around 
the desired set point for some consider
able time before settling down. The 
graph is therefore a pictorial representa
tion of the response of the system, and 
is usually derived by analysing the sys
tem behaviour to a sudden change, 
known as a step input.

The ideal response is one that quickly 
restores the variable to its correct value, 
but with a minimal amount of overshoot 
or undershoot. This sort of response 
curve requires not only sensing that the 
variable is away from the set point, but 
by how much. All kinds of fancy meth
ods are used to optimise the response 
curve, and involves the use of propor
tional, integral or derivative (PID) con
trol systems.

You can probably see by now that a 
control system can be a very complex 
thing, and in-depth discussions on this 
topic can quickly become rather techni
cal. Most books on control theory con
centrate on the mathematical analysis of 
the system, and use Laplace transforms, 
integral calculus and other ‘nasties’ to 
describe the action of the system to a 
step input. But some systems are not so 
bad, and it is interesting to look at a 
simple example to show how a system 
fits together.
A regulator

Control systems can be roughly cate
gorised into regulators or positional 
controllers. The difference concerns the 
error signal, which, as already de
scribed, is the difference between the 
reference and feedback signals. A posi
tional controller has no error signal, un
less the system is away from its set 
point. In this case the system will oper
ate to reduce the error signal back to 
zero.

A regulator, however, requires that 
the error signal be maintained at a cer
tain value for the system to operate. An 
example may help to illustrate the 
point, but before launching into the ex
ample, we need to describe the term 
transfer function. This rather technical 
term is merely a way to describe the 
relationship between the output and the

Fig.3: Damping a control 
system usually requires 
more than simple on-off 
control. Ideally the system 
response should
immediately return the 
variable to its set point, 
with no overshoot or 
undershoot.

input of a device. For example, a motor 
may have a transfer function of 100 
rpm/volt, which simply means that the 
output will be 100 rpm for every volt 
applied to drive the motor. Now to the 
example...

Fig.4(a) shows the diagram of a 
closed loop motor speed controller, and 
Fig.4(b) shows the system in block dia
gram form. The motor is driven by a 
power amplifier with a gain of 10, (or a 
transfer function of 10 volts/volt) and 
the motor is connected to a tacho gen
erator with a transfer function of 10m- 
V/rpm. The transfer function of the 
motor is lOOrpm/V, as already de
scribed.

Let's say we want the motor to run at 
lOOOrpm. This allows us to work back
wards, to see what value of reference 
voltage is required, and to calculate the 
value of the error voltage.

For the motor to produce lOOOrprn, 
the amplifier needs to produce 10V at 
its output. This requires an error volt
age of IV, meaning the difference be
tween the reference and the feedback 
has to differ by IV. When the motor is 
running at lOOOrpm, the tacho will out
put WmV x lOOOrpm, giving a 10V out
put. To get the required IV difference 
for the error signal therefore requires a 
reference input of 11V.

If the amplifier had a gain of 100, the 
error voltage would be 0.1V and the 
reference would now be 9.9V. In other 
words, the higher the gain of the ampli
fier, the less the error voltage. But note 
how there needs to be a finite error 
voltage, in the first place.
Computer simulation

A control system can usually be 
broken down into a mathematical equa
tion, albeit a rather complex one. The 
interesting thing about this is the ability 
of an analog computer to simulate this 
equation. As an example, consider the 
way a motor behaves when its input 
voltage is changed.

When a motor is first switched on, 
some time lapses before it has reached 
full speed. Similarly, when the supply 
voltage to the motor is varied, the
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Fig.4(a) showing a motor speed control system. The motor is shown driven
by an amplifier, although a special output stage would usually be required.

10mV/rpm

OUTPUT= 
REVS/MIN

Fig.4(b) shows the motor speed control system in block diagram form, with 
the transfer functions of each section.

motor speed will take some time to 
match the new voltage. This is rather 
similar to the way the voltage across a 
capacitor changes when the capacitor is 
connected to a voltage source through a 
series resistor. If the resistor and capaci
tor values are adjusted to simulate the 
motor, it becomes possible to pretend 
that the RC network is in fact the 
motor.

This allows the designer to observe 
how the motor behaves for various 
input voltages, but using an RC net
work as the simulation. Now, without 
all the usual noise and dangers, the de
signer can apply a range of input volt
ages, ranging from DC, through various 
types of waveforms to step inputs and 
the like, and observe the voltage across 
the capacitor with a scope.

By relating the capacitor voltage to 
the speed of the motor, a lot can be 
learnt about the motor without even 
running it.

Unfortunately, this simple simulation 
doesn't allow for all possibilities of the 
motor, such as stalling or gear backlash 

and the like, but it illustrates the possi
bilities of simulation.

A more sophisticated method is to use 
an analog computer to simulate the 
transfer function of the system, which 
must first be calculated and expressed 
as a mathematical equation. An analog 
computer uses a number of operational 
amplifiers that can be wired to simulate 
each section of the equation. By joining 
each ‘function’ together, and applying a 
voltage to represent a change in the sys
tem conditions, a complex simulation 
becomes possible.

This way, a complete control system 
can be simulated before it is even con
structed and problems dealt with be
forehand. Oh yes, not all computers are 
digital!

Programmable controllers
So far I have only described the 

basics of a control system, and have not 
mentioned the component parts. It is 
now common practice to use Program
mable Controllers as the control system, 
rather than a discrete system made up 
of various sections. Controllers of this 

type are often referred to as PLCs (pro
grammable logic controllers), and can 
fulfill a range of control functions de
pending on how they are programmed.

Although usually digital, implying on- 
off control only, some of the more so
phisticated PLCs allow PID control as 
well, meaning they can handle analog as 
well as digital inputs. The PLC is attrac
tive in that its operation can be modi
fied by rewriting the software if the sys
tem being controlled requires changing.

This way, a firm can purchase a num
ber of PLCs, all identical to start with, 
and then program them to perform dif
ferent tasks. Because the program is 
usually installed in an EPROM (erasa
ble programmable read only memory), 
a spare PLC can be brought into service 
in the event of a failure, simply by in
serting the correct EPROM.
Yet to come

Perhaps the most interesting compo
nents are those used to measure the 
variable being controlled. These devices 
are called transducers, and deserve a 
section all to themselves. In a following 
article, we will describe some of the 
transducers used in industry, concentrat
ing only on those that interface to an 
electrical system. It's a fascinating sub
ject, and some of the devices used are a 
true testimony to man's ingenuity to 
measure something that often seems im
possible.

But industry is about achieving the 
impossible - from ensuring the coffee 
jar has exactly 250gms of coffee, to au
tomatically separating small, medium 
and large eggs, and even controlling the 
width of a 100-tonne metal slab as it is 
milled into a flat sheet with precise di
mensions. Industry does it all, but more 
of that next time... O
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ï Ÿ o o C4A o <cC5Aò
I | C3AIÕÕ1 R6Ô

D3A oTZZDo
oœoh o

o

SCHEMATIC CAPTURE + AUTO-PLACEMENT + AUTO-ROUTINC

$820
TOTAL

for Design Computation’s DC/CADIV Level 1. Auto-routing includes 
Rip-up & Retry. Surface-mount »through-hole support. Professional 
package . . . too many features to list here. Buy without risk: 30-day 
money-back guarantee But better be quick . . . this offer can’t last!

Advanced Solutions
47 Karril Ave, Beecroft NSW 2119, Australia 

@(02) 8721981^(02) 872 6930 
Innovative solutions to electronic problems L

ELECTRONICS Australia, July 1989 37



When I Think Back...
by Neville Williams

Ernest Fisk - the man
Last month, in the first of these two articles looking at the life 
of Sir Ernest Fisk, I told of the way he played a vital role in 
the founding of AWA and guided the company through two 
world wars. This month we look more closely at the man him
self.

The heading ‘The Man Fisk’ appears 
at the top of an interesting article in 
Radio in Australia and New Zealand 
published by Wireless Newspapers, Syd
ney - the same company that owned 
Wireless Weekly before it was taken 
over by Associated Newspapers. Kindly 
supplied to me by Neil Bonney of Bun
daberg, Qld, the article is dated August 
15, 1927, and was probably prompted 
by the inauguration of the Beam Radio 
service.

Described in the introduction as ‘an 
intimate pen-portrait’ of Mr E.T.Fisk, it 
was written by ‘a friend and colleague’ 
F.W.Larkins - presumably the same 
Fred Larkins that I remember as 
AWA's General Advertising Manager, 
when I worked there in the mid 1930's.

The article traces the career of Ernest 
Fisk, along parallel lines to what has al
ready been set out in the first of these

Meant to be funny, this cartoon 
produced by a Wireless Weekly artist 
caused no official amusement in 
AWA top management. They 
cancelled all advertising in WW, to 
emphasise their displeasure.

articles. Larkins makes the point that 
maritime radio telegraphy had made 
fairly rapid progress in the northern 
hemisphere in the decade 1900-1910, 
with several thousand shipboard and 
land stations in operation.

By contrast, when Fisk first entered 
Australian waters, there were no per
manent shore stations and accessible 
wireless equipped ships could be 
counted on the fingers of one hand: the 
P&O ss Malwa, the Orient ss Otranto, 
the Norddeuscher-Lloyd ss Bremen and 
the HMS Powerful.

Says Larkins: “As Marconi discovered 
wireless, so E.T.Fisk discovered a conti
nent - a continent without wireless, but 
a continent where he was destined to be 
one of its greatest pioneers”.

In the article Larkins comments on 
‘The Man Fisk’ in a manner more suited 
to the '20s than the late '80s:
• “The man behind the impenetrable 

suave mask, which so baffled a for
midable array of legal talent at the 
Royal Commission”.

• “His inner self is ‘overcovered’ by his 
work. The trivialities, all the manifes
tations of mediocrity which mark the 
ordinary are submerged, absorbed in 
his pursuit of a definite objective”.

• “He is so far above the crowd that 
he is frequently misunderstood when 
he descends to a more earthly level 
of thought”.

• “Yet he is by no means an impracti
cal visionary... It is his grasp of 
everyday affairs which has enabled 
him to pursue his objective and to 
force men to recognise his genius”.

In more down-to-earth terms, Larkins 
elsewhere refers to Fisk's ‘abnormal ca
pacity for work’, whether at a technical 
or business level. Even when ostensibly 
relaxing, says Larkins, he was most con

tent when experimenting, or reading 
scientific books, or dreaming up ideas 
outside his immediate field of expertise.

An independent tribute to Fisk the 
amateur, the enthusiast, is provided by 
the fact that, in 1921, while he was hob
nobbing with the Prime Minister and 
making his presence felt at an Empire 
level, he was still chairing meetings and 
‘chewing the rag’ with fellow amateurs 
as President of the NSW Division of the 
Wireless Institute of Australia (see 
panel last month).

Be that as it may, in August 1927, 
when Larkins' article was written, some 
200 ships of the Australasian mercantile 
marine had been equipped with radio, 
manned by 250 operators - largely the 
result of Fisk/AWA initiative. The 
company's radio-electric works had ex
panded from an original dozen-odd to 
around 150, employed in producing a 
wide range of receiving and transmitting 
equipment.

Questioned at the time as to what lay 
ahead, Fisk nominated international 
radio-telephony and picturegram ser
vices and, further down the track, tele
vision. True to form, the first two be
came a reality in the early 1930s, with 
television being delayed by World War 
II.

Fisk & broadcasting
But Fisk didn't get everything right 

as, for example, his blueprint for broad
casting in Australia. He was certainly 
keen to promote it, along with AWA's 
ability to supply transmitting and receiv
ing equipment.

In 1919, in Australia's first public 
demonstration, a recording of ‘God 
Save the King’ was broadcast from 
AWA's office in Clarence St, Sydney to 
a meeting of the Royal Society in Eliza
beth St - an organisation of which E.T. 
Fisk was a member.

In 1920, at Prime Minister Hughes' 
request, AWA transmitted a live pro
gram from the home of AWA's Mel
bourne Manager L.A.Hooke to politi- 
cans and others in Queen's Hall.

In 1921, AWA began a series of
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Following Fisk's observation about possible communication with the dead, this highly irreverent drawing 
was produced anonymously in AWA's own drawing office.

weekly demonstration wireless concerts 
for the Melbourne area, with similar 
concerts in Sydney commencing shortly 
afterwards.

1923 saw the official commencement 
of public broadcasting, with AWA 
poised to dominate the production of 
receivers and transmitters, and to col
lect royalties on the many patents for 
which it held Australian rights. Under 
the Fisk ‘sealed-wireless’ scheme, listen
ers would nominate the station to which 
their receiver would be pre-tuned - and 
sealed - and would pay the required fee 
to that station.

Despite intense public interest in 
broadcasting, the sealed set idea was a 
resounding flop. Listeners wanted all or 
nothing while, at the commercial level, 
there was strong opposition to the 
scheme and to AWA's potential mo
nopoly.

Under the heading ‘A monopoly in 

wireless will not be tolerated’, the Aus
tralasian Wireless Review for March 
1923 reported the formation of an As
sociation to voice those objections. In
volving a dozen or more companies, it 
was headed up by George A. Taylor, 
with O.F. Mingay as Hon Sec - a man 
who featured large in the radio/electron- 
ics industry in subsequent years.

In November of the same year, A WR 
carried another story on thirteen wire
less retailers in Sydney who had com
bined to form the Free Broadcasting 
Company. Their aim was to provide 
programs from 10am to 10pm daily, free 
of all charges, in return for a ‘fair share’ 
of listeners' patronage.

The following year saw the end of the 
sealed set scheme and the introduction 
of ‘national’ stations supported by li
cence fees, plus ‘commercial’ stations 
relying on advertising revenue. It was 
hugely successful.

Despite the setback, however, AWA 
still managed very nicely - thank you - 
as a supplier of transmitting equipment, 
and of receivers ranging from traditional 
wireless sets of the 1920's through to 
the popular ‘Fisk Radiolas’ of later 
years.

Talking to spirits
In terms of his image, Fisk also got it 

wrong (even if inadvertently) at a lunch
eon at the Millions Club during 1935. 
This was when he mentioned the possi
bility that, some day, radio technology 
might provide a means of communicat
ing with the dead.

The remark was not out of character. 
As Sir Ninian Stephan observed in the 
lecture referred to in the first of these 
articles, Fisk combined with his techni
cal knowledge and business acumen a 
free-ranging intellect, not limited to cur
rent committments.
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When / Think Back
Beyond the foreseeable future, with 

world-wide telephony facilities, picture 
services and television, he might as 
easily talk about the possibility of trans
mitting electrical energy in bulk by 
radio. He was deeply involved in the 
constructional features of the new head 
office that AWA was planning to erect 
in York St, Sydney. And he was inter
ested in metaphysics, having been a 
member of a committee set up in 1932 
to investigate spiritualism.

For good measure, he was a director 
of numerous companies and associated 
with the NSW Chamber of Manufactur
ers; a Freemason, a Rotarian, involved 
in the Boy Scout Movement, symphony 
concerts, physical fitness and road 
safety - the latter, despite his early 
reputation as a ‘demon driver’, given to 
challenging Sydney-Canberra-Mel
bourne speed records! He was even in
volved in an advisory capacity to the 
Federal Government, during the early 
stages of World War II.

For whatever reason, Fisk's remark in 
the Millions Club about communication 
with the dead featured so prominently 
in the press that it became an essential 
component of his image. Australia's 
senior radio pioneer had seemingly
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Here's what an operator of the day 
was expected to wear.

Fisk the realist

Mr Fisk fixed us in a chair with the impenetrable mystic eye of many 
photographs; and all our visions of a changed world were destroyed by his 
brief logic.

“Someone at the luncheon", he said, “asked me about radio 
communication with Mars.”

“I said that if there were to be any such communication, it would be more 
likely to be with our own dead. At least our own dead would be more likely to 
understand our communication for they WERE alive once, whereas we don't 
know if there are any people on Mars.”

“It depends on whether people live after death; I don't know anything 
about that. If it were scientifically demonstrable, we could then attempt to 
arrange some form of communication. I don't mean a seance in a dark room 
with a neurotic woman - I've never been to one.”

“It would simply be a matter of cold reason on scientific principles, for I 
certainly think that, if the circumstances were as I have suggested, any 
communications would have been through the ether.”

‘gone over the top’, in the footsteps of 
Conan Doyle and Oliver Lodge!

Even in the company drawing office 
at Ashfield, a self-styled ‘Dracula’ pre
pared imaginary technical data on the 
‘Fisk Astral Spirit Raider’.

And, years later, after joining the 
staff of this magazine, I came across a 
drawing of a Frankensteinian Fisk, com
plete with fangs. I gather that, reacting 
to press reports, somebody in the old 
Wireless Weekly had asked their artist 
‘Hotpoint’ to produce an appropriate 
cartoon, which he did, endorsing it 
‘E.T.Fisk, 1935’.

The cartoon produced gales of laugh
ter in the WW office and was duly pub
lished. But the laughter was somewhat 
muted away when AWA reacted by of
ficially cancelling all advertising in the 
magazine!

But enough said. It is appropriate that 
the last word on the incident should be 
an extract from a clipping from my files, 
itself an eloquent comment on the man. 
(See panel ‘Fisk the realist’)
Personal memories

Ernest Fisk was knighted in 1937 and 
honoured by the various societies and 
groups of which he was a member.

It was about then that I transferred 
from the Valve Company lab in Ash
field to the new Head Office in 45-47 
York St, ironically occupying exactly 
the same site where I had begun work 
with Reliance Radio in 1933. But 
whereas Reliance had been a struggling 
family company in a run-down building, 
AWA was a prosperous, formal semi
government institution in just about 
every sense of the term.

Christian names were the exception 

rather than the rule and top manage
ment, entering or leaving the building, 
were accorded private use of the lifts. 
Even out at Ashfield, the arrivals and 
departures of the ‘great’ from York St 
had been ‘occasions’, witnessed from 
afar by we lesser mortals. My one close 
encounter with ?himself' was in less 
than happy circumstances.

The new building had been equipped 
with Fisk anti-noise windows - this at a 
time when the merits of full-scale air 
conditioning were still a matter for de-

Marketing a Service
Seven years ago the Wireless Company 
was incorporated to develop in Australia 
the art and science of Wireless Com
munication. To give to travellers at 
sea the benefits arising from communi
cation with their friends on land, and 
to the latter reciprocal advantages, has 
been our immediate aim.

Modern, efficient and economical ser
vice is the keynote of the organisation.

To this end we direct a large staff 
engaged in the production, installation, 
maintenance and operation of wireless 
telegraph stations, the direction of per
sonnel, and the recording and account
ing of thousands of messages daily.

Every ship station is a floating telegraph 
office and every post-office a medium 
of communication.

Lodge your message at the nearest
Post-office.

Amalgamated Wireless (Australasia) Ltd.
OPERATING 

AN ORGANISED RADIO SERVICE

Around 1920, Fisk was ensuring that 
AWA publicised its wireless telegram 
service, providing a communications 
link with maritime travellers.
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bate.
The Fisk windows involved the use of 

overlapping glass panes, which blocked 
much of the street noise but allowed a 
somewhat convoluted passage for air 
movement, assisted by small built-in 
fans. The idea worked well enough on 
mild days, but certainly not in the heat 
of a Sydney summer.

On one particular day, with the sun 
full on the western windows, the tem
perature in the Valve Company office 
on the 5th floor was intolerable. Street 
noise notwithstanding, I/we had opened 
wide the hinged panes in an effort to 
gain a breath of fresh air.

It was then that Sir Ernest, with a 
VIP in tow, chose to walk into the 
Valve Company office to boast about 
the effectiveness of his pet idea. The 
half-closed eyes blazed as he diverted 
into the departmental manager's office 
to deliver a brief oration that was never 
documented for posterity!

Return to Britain
In 1944, much to the surprise of in

dustry journalists in both countries, Sir 
Ernest Fisk resigned his position in 
AWA, leaving the management reins in 
the capable hands of his long-time 
deputy, Lionel Hooke. In fact, he had 

accepted the position of Managing Di
rector of Britain's Electrical and Musi
cal Industries (EMI).

Perhaps he saw it as a triumphant re
turn to the land of his birth but, viewed 
from afar, it proved to be scarcely that 
- due in part to the entrenched conser
vatism of the EMI/HMV group.

With the end of the war in sight, 
there had been mounting pressure from 
the audio-hifi industry for a quantum 
leap in disc recording technology. Brit
ish Decca, in due course, released their 
?ffrr' low noise pressings. In Australia, 
Fisk's old company produced something 
similar. Then British Decca, American 
CBS, RCA and smaller companies else
where began talking about radically new 
fine-groove, low noise, long-playing 
vinyl pressings, spinning at 33 or 45rpm 
instead of the established 78rpm.

The moves caused confusion in the 
record market, but few doubted that the 
long overdue technological revolution 
had begun. If it hadn't, the way would 
be wide open for magnetic tape.

But EMI's reaction was beyond be
lief, even to talk of retaining the 78rpm 
format so that it could continue to serve 
both electrical and mechanical repro
ducers!

The one statement that I can remem

ber from EMI Chairman Fisk was a sol
emn assurance to record vendors and 
consumers alike that, as far as EMI was 
concerned, 78rpm records were still the 
industry standard and the company 
would not adopt any other without first 
giving 6 months clear notice of their in
tention.

With the microgroove tide already 
flowing strongly (Refer John Moyle's 
?Off the Record' columns in Radio & 
Hobbies during 1951) Sir Ernest's 
widely publicised emulation of King Ca
nute caused only an incredulous shaking 
of heads - including mine. But mention 
of King Canute is perhaps not entirely 
inappropriate.

Drawn from the Australian Dictionary 
of Biography , Sir Ninian Stephan's final 
picture of Sir Ernest is of a man in his 
sixties, covering the 50 miles from Lon
don to Brighton on a bicycle during an 
English winter and, having arrived, 
plunging into the chilly waters for a 
swim. This in the cause of physical fit
ness.

Enthusiasm notwithstanding, it's per
haps little wonder that, following his ul
timate retirement at 65, he chose to re
turn to a more appropriate outdoor cli
mate for the final years of his life. Sir 
Ernest Fisk died in 1965 at age 78. ©
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Silicon Valley 
NEWSLETTER.
Computer rental now big business

American business executives rent 
everything from videotapes to cars. So 
why not rent a computer?

Increasingly, that’s what businesses 
are doing to satisfy short-term needs for 
computing power, to help train new em
ployees to use their machines and even 
to keep travelling executives in touch 
with their electronic calendars.

A few years ago, renting a computer 
was usually a case of finding a mom- 
and-pop computer retailer with some 
old or extra equipment to let. Now, two 
long time national renters of electronics 
gear have thriving computer rental busi
nesses and have been joined by a 40- 
outlet franchise and an established na
tional computer retailer.

Personal computer rentals are now a 
US$200-million-a-year business in the 
US and are growing at 30% a year, ac
cording to Businessland Inc. of San 
Jose, which began a rental business in 
January. Suppliers say Silicon Valley, 
which accounts for $20 million of that 
business, is one of the biggest rental 
markets in the US along with Los An
geles, New York and Washington, DC.

Users can rent for a day, a week, a 
month or a year. They can lease or 
rent-to-own machines, as well as print
ers, big-screen displays and other pe
ripherals. Typically, the rental includes 
delivery of the system to a customer’s 
office, set-up by a technican and pick
up at the end of the rental period. Usu
ally included in the bargain is more sup
port than a buyer gets from a computer 
store. Broken machines are repaired on 
site or replaced the same day, and rent
ers’ technical questions are usually an
swered immediately over the phone.

But renters pay for that kind of ser
vice - renting a computer can be far 
more expensive than buying one. Even 
a basic IBM Personal Computer XT, 
clones of which can be bought for well 
under $1000, typically rents for $125 to 
$150 a month. Newer, state-of-the-art 
equipment can carry dizzying prices. At 
Micro-Rent in Corte Maders, a top-of- 
the-line Compaq 386/25 with a 300- 
megabyte hard disk, which sells for 
about $13,000, rents for $800 or $900 a 
month. Most computers offered for rent 
can be purchased outright for the 
equivalent of less than a year’s worth or

rental payments.
With such economic factors, busi

nesses account for the bulk of computer 
rentals by far, suppliers say. Businesses 
can afford to pay a premium to get a 
computer - or several - on short notice.

“About 90 percent of our business is 
large corporations”, said Gail Ray, 
president of Personal Computer Rent
als, a Coral Gables, Florida, franchise 
with 40 outlets throughout the country.

Businesses say they’re willing to pay

Two more valley firms go bankrupt
Two more Silicon Valley companies, 

Scientific Micro Systems and Univation, 
have filed for Chapter 11 bankruptcy 
protection. The filings followed similar 
action by Plexus, a start-up in which 
venture capitalists had invested a whop
ping US$40 million.

At Scientific Micro Systems (SMS), 
company officials blamed heavy losses 
for the hard times the firm is experienc
ing. Most recently, SMS lost $43 million 
during 1988.

As it operates under the protection of 
the bankruptcy law, SMS officials 
vowed to continue to develop, manufac
ture, and distribute the firm’s complete 

the steep prices in exchange for the ser
vice that most rental firms provide.

“We expect to pay the premium for 
delivery, ease of set-up and speed”, said 
Alan Bowker, director of management 
information systems at Dolby Labora
tories, the San Francisco maker of 
audio noise reduction equipment. “I 
need to pick up the phone at 10 in the 
morning and get the computer by 3, be
cause that’s the way decisions come 
down here.” 

product line of data controllers and 
storage devices, and ‘conduct business 
as usual’. Company spokeswoman Mela
nie McNulty said management is consid
ering selling the company, but no deci
sions have been reached in that respect. 
No immediate layoffs of the company’s 
300 workers will result from the bank
ruptcy filing, she added.

Meanwhile, Univation which makes 
computer local area network products, 
said it was forced to seek bankruptcy 
protection after it lost a court battle 
against Lifeware Systems Designer 
Team Inc. over distribution rights to the 
‘Lifenet’ program.
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Drive-thru mortuary
In one of those ‘only in America’ 

type innovations, a Chicago funeral 
home has employed the latest in video 
camera and speakerphone technology to 
build the world’s first - and so far only 
- 24-hour drive-through mortuary ser
vice.

Trying to capitalise on the success of 
drive-through restaurants and banks, 
Gatling’s Funeral Home in South Chi
cago now allows on-the-go visitors to 
view their loved ones ‘one last time’, 
and sign the visitor registration book 
without ever leaving their car. A large- 
screen television at the drive-through 
window displays the remains of the de
ceased.

Lafayette Gatling, owner of the fu
neral home, said the idea has proven 
quite popular, particularly among senior 
citizens confined to wheelchairs, and 
working people pressed for time.

When driving up to the drive-through 
gate, visitors press a speakerphone but
ton at one of several stations and the at
tendant asks whom they would like to 
see. The attendant then turns on the 
lights and camera over the corpse of the 
deceased, lying in one of the rooms.

Along with last year’s microwave 
cloth dryer, this innovation certainly de
serves some special mention in the an
nals of the development of the human 
race.

Sony inks $100 million 
disk drive deal 
with Apple

Just as Seagate Tehcnologies ap
peared to be recovering from its finan
cial problems of 1988, it appears the 
company has lost one of its biggest cus
tomers. Japan’s Sony confirmed it is 
making its first entry into the US mar
ket for 3.5" hard disk drives with a 
US$100 million contract to supply 
Apple Computer, which will use the 40 
megabyte Sony drives in its Macintosh 
line of systems.

At Sony’s US headquarters for the 
magnetic products group in San Jose, 
marketing manager Peter Schwieder 
said his company didn’t take business 
away from Seagate which apparently 
had stopped supplying Apple several 
months ago. Instead, Sony will be tak
ing some business away from Milpitas
based Quantum.

Sony’s order will account for about 
half Apple’s demand for Macintosh disk 
drives. Previously, Quantum supplied 
between 70 and 80% of Apple’s drives.

Motorola opens new MOS plant
Motorola recently unveiled MOS 6, a 

new metal-oxide-silicon semiconductor 
fabrication facility in Mesa, Arizona 
that represents an investment of more 
than US$100 million.

“MOS 6 provides world class manu
facturing leadership in the United 
States. No production line anywhere 
uses more advanced equipment or pro
cesses,” said James A. Norling, execu
tive vice president and general manager 
of Motorola’s Arizona-based Semicon-

Sematech meets first production deadline
Less than a year after moving into its 

new research facility in Austin, Texas, 
Sematech announced it has produced 
the semiconductor consortium’s first 
batch of chips.

The 64K SRAM memory chips are a 
far cry from the level of design and pro
cess technology Sematech hopes to de
velop over the next couple of years. But 
industry observers agree the event 
marks a major milestone for the group, 

ductor Products Sector.
Norling said MOS 6 will employ ap

proximately 300 people and generate 
US$200 million in products annually, 
operating on a seven-day-a-week basis. 
He said the facility has already achieved 
good yields on first production wafers.

Company managers said Motorola will 
use MOS 6 primarily for production of 
popular one-megabit DRAMs and high 
density, semi-custom application-specific 
integrated circuits (ASICs).

which hopes to provide American semi
conductor manufacturers with the 
manufacturing expertise to compete ef
fectively with the Japanese in any future 
semiconductor market.

The Sematech chips were produced 
with 1-micron process technology.

According to Sematech officials, the 
group was able to meet a very tight pro
duction deadline with the first run of 
wafers.
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THE CREATIVE 
MUSIC SYSTEM 
It’s New and it’s at Dick Smith Electronics!

It’s astounding! The Creative Music Synthesizer 
card simply plugs into your IBM PC or 
compatible and gives you 12 channels (Voices) 
stereo music output and 32 preset instruments 
to choose from. Plus, there’s a stereo amplifier 
to drive speakers, headphones or home stereo 
directly. You can actually define your own 
instruments, play background music while you 
work on your computer, create albums or your 
favourite tunes and play them in any sequence 
(great for non-stop party music) or compose 
your own music. And it allows you to utilize the 
new Sierra range of software! Cat X-2020 

s299
ALL NEW! COMPUTER PERIPHERALS
RS-232 Multilink Adaptor 
A complete in-line tester/adaptor which makes 
complex and time consuming Serial connections a 
breeze. Comes with 25 pin male and 25 pin female 
connectors, jumper pads and wires, as well as 24 in
line switches, for quick selection for any RS-232 
configuration. 8 bicolour LED’s tell you at a glance 
when you’ve got it right. Cat X-2654 _

$4995

‘Voice Master* Sound Input Card
Analogue to digital card lets you sample any sound, then view and 
edit the wave form. If you have ‘Speech Thing' the recorded sound 
can then be played back. Comes with headset and software for 
experimenting with voice recognition.
Set up to 256 different voice activated 
keyboard macros. Requires an 8-bit 
expansion slot (XT & _
AT compatible). * | QQ 
Cat X-2038 1

The CASIO fx-61f
Without doubt one of the most 
useful tools anyone working with 
electronics could have! With 27 of 
the most used electronics/electrical 
formulas built-in and a 
programming function which allows 
you to input your own formula, 
includes 74 scientific functions, 10 
digit display, programming 
functions ... it’s unbelievable.
Cat V-3828 $7995

■ Mw

Copy Images Direct To The Screen!

‘The Speech Thing
Digital Sound Synthesizer
Adds sound capability to your PC! It’s a full 
featured 8-bit digital to analogue converter, 
audio amplifier and software system which 
is capable of creating almost any sound. 
Converts text to high quality speech. Just 
plug it in. Can be used in conjunction with 
the ‘Voicemaster’ (X-2038) to sample and 
edit digital sounds. Cat X-2036

Handy Scanner
Now you can copy any image direct to your 
computer screen with the incredible Handy 
Scanner! 105mm wide, Handy Scanner can be 
used with Hercules, VGA, EGA or CGA displays. 
Gives black and white and 3 x 32 quasi-tones 
With high 400DPI resolution. Suitable for PC/XT/

HANDY 
SCANNER 
HS-3000

...il...

*149

AT and compatibles and comes complete with
Desktop Publishing Editor. —~ । T," ' '.m
Cat X-3825 <

DlCi^MITH
COMPUTERS



The Amazing 
3-in-l 

Modular Tool 
At A Price Everyone Can Afford!

It Drills!
It Solders!

^Arnaz'119 
3 inOne^.

It Screws! $qq
It’s Rechargeable! onJy
CatT-5712

See it at 
your nearest

DICÍ^MÍTH
ELECTRONICS



New Release!
Wireless Home 
Alarm System

So Easy To Install!
Complete Wireless 
Home Alarm
Five zone protection for your home that can be installed in no time 
- Without Wiring! It’s the ideal security system for home units, 
apartments, etc - or where ever wiring is a problem.

Simply Plug It In!
That’s right, all you have to do is plug it in, set the code and 
you’ve got instant protection.

Safe As Houses
With features like instant/delay modes, five zones of protection, 4 
function modes, built-in speaker and provision for external speaker 
you get quality security in a compact unit which fits easily on 
bookshelf or bench.

Comes As A Complete System!
Yes, it comes as a complete security package. You get the central 
alarm unit, a remote controller, a remote Reed switch (for door or 
window protection), infrared sensor (for room or entrance sur
veillance) and mains adaptor! Cat L-5125

ADDITIONAL UNITS AVAILABLE
Remote Control
Allows full control of your wireless remote 
security system. The remote controller fits in 
pocket or bag and allows you select any of the 
system’s functions. Even has an emergency 
button. Cat L-5129

«5995

Remote
Reed Switch
Ideal protection for windows or doors! A 
magnetic Reed switch with digital coding 
transmitter. Incredibly easy to install, just set 
the security code and forget it. Cat L-5127

*59“

Remote
Infrared Sensor
Infrared sensors are the best sensors you can 
get. For full room, hall or entrance protection 
this one offers 64 sq metre coverage and 
adjustable zone control. Has inbuilt transmitter. 
Cat L-5128

*129
Window Sticker
Sticks to the inside of the window or glass door so they’ll a 
know you’ve got an alarm system and go pick on
someone else! Cat L-5311 ■■

WARNING
THIS PROPERTY IS 

UNDER CONSTANT 
ELECTRONIC SURVEILLANCE

Aluminium Sign
Large 245 x 270mm sign made from heavy gauge
aluminium. Suitable for fixing to will, fence, etc. si I195 
Cat L-5312 I W

dickBsmith
SECURITY



BOOKS FOR YOUR
EVERY NEED

Three Volumes!
National Linear 
Databook
This has to be the most comprehensive Databook 
ever! 3 complete volumes from National Semi
conductor. Covers everything -Voltage regulators, 
operational amps, active filters, analogue switches, 
audio/radio/video circuits, etc. etc. An absolute

World Radio TV Interference H/Book

$4095
2=^

must for the library. 
Cat B-5501

Handbook
’89 Edition
Up to date and complete 
listing of international radio 
and TV stations. It opens up 
a whole new world of 
listening action. Provides 
frequencies, addresses, call 
signs, IDs - you name it... 
virtually everything you’ll 
need to know.
CatB-2208 *2995

1989 EDITION

I cl

The ARRL Antenna

Handbook 1989 ARRL
Another quality hard cover 
edition of the ARRL 
Handbook for the radio 
amateur. Updated with all 
the latest information. 
With new projects, 
sections on oscilloscopes, 
spectrum analyzers, 
digital frequency 
synthesis and more. 
Cat B-2222

$4095

THE 1989 

ARRL 
HANDBOOK

Introductory 
Electronics
An introductory text for students 
and enthusiasts. Starting with 
basic theory. Very defined 
chapters and excercises takes 
you through to constructing elec-
trical circuits. 
Cat B-3635 $1295

Handbook
15th Edition
The biggest edition ever! 
Comprehensive discussions 
and principles on virtually all 
aspects of antenna design 
and performance. Examples 
of hundreds of antennas with 
full construction details. No 
amateur should be without 
one!
CatB-2208 $Q095

0

THE ARRL A
ANTENNA

Satellite Anthology
‘Satellite Anthogolgy’ 
represents a collection of the 
best of recent QST articles on 
Amateur Radio satellite 
operation and hardware 
covering OSCAR’S 9 through 
13, as well as the Russian RS 
satellites. Covers antenna 
and rig requirements, 
tracking information, 
operating practises, and 
much more. A must for any 
Amateur satellite enthusiast.
Cat B-2400 $^J95

THE ARRL

'ANTHOLOGY

How To Beat 
The Burglar
Bruce Stannard -128 pages Not 
just electronics and alarms, it 
also delves into the crim’s mind 
so you’re ready to fight back! 
A must for every person with 
property to protect.
Cat B-1040 $895

AX.25 Link Layer
HOW TO BEAT 
THE BURGLAR

Protocal
For the advanced packet 
radio enthusiast, this 
ARRL publication is 
intended as a guide in the 
design and use of 
AX.25 Version 2 packet 
systems to ensure link-layer 
compatibility between

AX.25 AMATEUR PACKET RACHO 
LINK LAYER PROTOCOL

♦

fOi XPRESS
systems.
Cat B-2403 $1495

PHONE & MAIL ORDERS

This handbook covers every 
aspect of interference to TV, 
stereo, radio, telephone, 
amateur radio, and CB 
equipment. Helpful facts on 
how to locate and cure 
problems, how to work with the 
public, important ‘do’s’ and 
‘dont’s’, case histories, as well 
as safety precautions are 
covered. Ham radio and CB 
operators will find this 
handbook invaluable when 
dealing with interference J 
problems. 0-2401

INTERFERENCE 
HANDBOOK

$2695

The Screwdriver 
Experts Guide
This unusual book teaches 
the average person how to 
recognise and repair many 
of the most common CB 
problems, and how to get 
the best performance from a 
rig. Written in laymans 
terms, the reader is guided 
to the problem area by 
simple illustrated 
instructions. B-2324

THE 
“SCREWDRIVER 
EXPERT’S” GUIDE

MODIFICATION*

Your Gateway to 
Packet Radio
Interested in Packet Radio, but 
think detailed information is 
hard to find? Look no further! 
This new ARRL publication is 
an ‘everything you always want 
to know book containing 
information that both 
packet-radio novices and 
experts will find useful and 
interesting. Cat B-2402 $2495

OUT NOW!!
YOUR 1989/90
CATALOGUE 

ORDER BY PHONE 
(008) 22 6610

ORDER BY PHONE - 008 22 6610 (LOCAL CALL FEE) OUTSIDE SYDNEY 
SYDNEY AND ENQUIRIES - (02) 888 2105 FAX: (02) 805 1986 
OR WRITE TO DS XPRESS, PO BOX 321 N/RYDE NSW 2113 

ALL MAJOR CREDIT CARDS ACCEPTED. O/NITE COURIER AVAILABLE. 
24 HOUR DESPATCH OF ALL ORDERS



VALUE PLUS
TEST INSTRUMENTS!

Budget Mini Multimeter
An amazing little multimeter that’s ideal for anyone just 
starting out...or for anyone who gives their meter a hard 
time. 11 ranges, 2000 ohm/volt meter that 
fits easily in the pocket and is perfect for general 
test work. DCV/ACV: 10, 50, 
250 & 1000. DC: 100mA. Cat Q-1010

WAS $17.95 $095

Multimeter
With Audible Continuity Tester. Compact and 
reliable with built-in buzzer for continuity testing. 
Even has a battery checker and 10A DC range. Plus 
high sensitivity (20,000 ohms/volt), diode and fuse 
protection and 19 ranges plus dB. DCV: 2.5, 10 50 
250 & 1000. ACV: 10, 50, 250 & 1000. DC (mA): 5, 
50, 500 & 1A. A fantastic buy! Cat Q-1022

Now Just $2995
Hand-Held RC Oscillator

Comes complete with test leads! A compact 
oscillator that’s a must for the tool box. With 23 
ranges of sine and square waves switchable 
between 20Hz and 1.5kHz plus x100 range. That’s 
46 settings in all. Continuously variable amplitude 
and -2OdB attenuator gives you total control. Output 
is standard 600 ohms. Cat Q-1220

Reduced to ^89" 
$30011!

Bargain Protective 
Pouch
Helps you care for your multimeter and 
keeps it free from dust, dirt, etc. Quality 
vinvl pouch with velcro seal. Suits Q-15 
multimeter and many other similar size 
meters. Cat Q-1513

Was $9.95 Only $595
A great Ideal
Multimeter
Holster
Impact absorbing case to protect 
your multimeter that’s ideal for the 
bench of field work. Comes complete 
with belt and allows you to carry 
your Q-1515 or Q-1516 multimeter 
around without it being a hassle.
Cat Q-1522
Was $9.95 Now

Auto-Ranging 3.5 Digit
With Memory!
Auto-ranging makes worker easier and faster - you 
don’t have to worry about what setting you’re on! 
This super meter also has auto-polarity PLUS high 
levels of overload protection on all ranges. Features 
include ‘Io ohms’ setting which limits o/c voltage for 
in-circuit resistance measurements, a handy buzzer 
which sounds at 1.9 digits, switch selectable auto
ranging (manual gives extended resolution, 
transistor check, continuity and more! Cat Q-1516 

now s99!
It s NEW!
Digital Capacitance 
Meter
Can be used to check tolerances, sort values, select 
precision values, measure unmarked capacitors, 
select matched sets plus measure cable, switch or 
PCB capacitances. Ideal for the workshop, hobby 
bench, schools, labs....anywhere! With 3.5 digit 
LCD readings over 9 ranges. Covers virtually all 
general usage capacitors. Battery operated, it’s 
lightweight and comes with handy carry case and 
leads. Ranges: 200pF, 2nF, 20nF, 200nf, 2uF, 20uF, 
200uF, 2000uF, 20,000uF. With over-range and 
battery low indicators, overload protection and 
carry case Cat Q-1222 

*129

CTO

&
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COM f VO^»

Universal Panel Meters
Quality universal 100uA panel meters in two popular sizes that can easily be 
adapted for iust about any application - Volts, Amps. mA...anything. Combine 
them with Shunt Pack (Q-2046) and meter instrument labels (N-5751) They 
operate over the range 100uA to 316mA and 1V to 100V. Higher currents are 
available by providing an appropriate resistance.

SMALL MU45 With Bonus!
Overall size 55 x 52mm. 45mm mounting 
hole required. Cat Q-2045 $1 ges

LARGE MU65 With Bonus!
Overall size 96 x 82mm. 65mm mounting 
hole required. CatQ-2065 *21 95

Bonus Offer!
With every purchase of universal Panel Meter(s) you’ll get a BONUS Shunt Pack 
(Q-2046) tor FREE! Hurry, this offer won't last!

DIC MITH
ELECTRONICS



Pools/Lotto 
Selector
An inexpensive, easy to build 
random number selector which 
may well be the best investment 
of your life. All you do is select 
the game you wish to play, 
Pools/Lotto/Lotto 44, push the

g

e
® POOLS/LOTTO SELECTOR °

button and it selects your winning ■■
numbers for you. Even has a systems
select control for systems 6/7/8/9/10/11/12. SB| 50
Comes with pre-drilled and screened
front panel. Cat K-3700

As described in Silicon Chip

FM Stereo 
Transmitter
A miniature Stereo FM 
Transmitter powered by 
one 1.5V penlite cell. You 
can connect your CD
player to the Mini-Mitter and then listen 
to your favourite CD's anywhere in the 
house, via your Walkman Personal

STEREO FM 
transmitter e

FREO • 
ADJ

With Infrared Remote Control

Teletext
Decoder Mkll
The inexpensive way to get all the advantages of Teletext without 
taking a third mortgage on the house. You can have access to up- 
to-date news, weather, sports details. TAB info, subtitles for the 
hearing impaired (not all programs) and much more. And now, 
we’ve made it affordable.

Just Look....
• Comes with Remote Controller
• Simply connects to your existing VCR
• Includes mains transformer
• Comes complete with case and silk screened pre-punched 

front panel.
Cat K-6360

CatrtK-5004 As described in Silicon Chip. $3495

*299

The DSE Variable 
Power Supply
Ideal for the service man, hobbyist, amateur, 
student etc. - everyone should have one. 
Simple to construct.

Features:
Variable 1.5 Volts to 15 Volts DC 
500mA continuous 
Overload protection 
No mains wiring required 
All necessary parts supplied 
including plug pack 
Pre-punched silk screened 
front panel 
Housed in attractive compact 
case 
No drilling required

Cat K-3200
$3095

NEW KITS SOON TO BE RELEASED!!!
Touch Lamp 
Dimmer
This unit can turn your light on and off or dim 
them just by touching the decorative plate. 
Unit is intended for dimming incandescent 
lamps rated from 25 watts up to a total of 300 
watts. Cat K-3001 As describec| ¡n silicon Chip

Extension For Touch 
Lamp
Do you have a two-way light switch in vour 
home and would like them replaced with touch 
dimmers? We have just the thing for you. An 
extension touch plate is connected in parallel 
to the K-3001 main unit, so that you can 
switch your lights on and off or dim them

Vehicle Exhaust 
Monitor
This unit can be installed in your vehcile and 
will detect any carbon monoxide gases which 
may seep through into the cabin from your 
vehicles exhaust. Driver will be alerted either 
by a flashing led or an audible alarm.
Cat K-4610

DIC MITH
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Local firm develops 
low-cost photoplotter
Melbourne-based Quest Electronic Developments has 
released a range of ‘personal’ photoplotters, much lower in 
cost than previous models and based on a newly-patented 
system of ‘photopens’.

Back in the early 1980's, the cost of a 
CAD workstation was around $250,000, 
and a matching photoplotter was about 
$100,000 - or in other words 40% of the 
cost of a workstation.

By 1988 a typical CAD workstation 
had come down to $40,000 and a typical 
low cost photoplotter cost $80,000 - 
which was 200% of the cost of a work
station.

It has taken a small Australian-owned 
R and D operation to rectify this cost 
imbalance. By doing so, it has brought 
the design and processing of printed cir
cuit board master artworks out of the 
laboratories, and into the realm of the 
commercial user.

Quest Electronic Developments 
(QED), based in Melbourne, has de

The new QED ‘personal’ photoplotter in the foreground. Low in cost, it is very 
suitable for use with PC-based CAD workstations.

veloped a range of Personal Photoplot
ters priced from $7000, which generate 
1:1 PCB artwork directly onto film, ne
gating the need for any photographic re
duction. These products represent the 
first in-house commercial product to 
come out of the R & D arm of parent 
company Quest International Comput
ers.

According to Quest's Managing Di
rector David Brown, “The first product 
decision that had to be made was 
whether to use a vector or raster tech
nique.”

The first photoplotters manufactured 
used the vector plotting technique, and 
initially all features of the photoplot 
produced on these machines were im
aged solely by flashing light through dif

ferent apertures contained on a slide or 
wheel.

The type and size of aperture is used 
to represent different component pads 
or to draw lines. The aperture would be 
moved to a position and flashed, then 
be moved to a different position and 
flashed again, creating the image of the 
circuit board as it went. The photoplot
ter head was never moved while the 
light was on, as this added complica
tions to the control of the exposure.

Later, vector-type photoplotters de
veloped techniques for moving the plot
ter head while at the same time expos
ing the photographic film.

Today, vector photoplotters are capa
ble of drawing lines directly through a 
series of co-ordinates, as well as flashing 
features such as component pads 
quickly onto the film. The plotting time 
of a vector plotter is proportional to the 
complexity of the plot, so its general 
measure of performance is in inches per 
minute (IPM).

Laser rasterising technology, a more 
recent development in photoplotting, 
appeared around 1980.

Plot time on laser photoplotters in 
contrast to vector systems, depends on 
the area plus computer time to rasterise 
the original data file, so its performance 
is measured in square inches per minute 
(SIPM).

The resolution of a laser plotter is 
measured in dots per inch, or pixel size. 
Pixel size can vary from 5 thou (thou
sandths of an inch) or 0.127mm for an 
office laser printer, to 0.125 thou or 
.003mm for a high quality laser photo
plotter.

A characteristic of laser photoplotters 
is the digitising effects on diagonal or 
curved lines, which causes a ‘staircase’ 
effect. But as the resolution increases 
this effect becomes barely noticeable.

Due to the expense and limitations of 
laser technology, Quest decided to use 
vector techniques for the Personal 
Photoplotter.

“If we were going to satisfy our pri
mary product objective and produce a 
functional photoplotter at 40% of the
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cost of a CAD workstation, vector was 
the only viable choice”, said David 
Brown. “When we also considered that 
by using vector techniques we could 
provide pen plotting in the same unit, at 
no additional cost, our minds were 
made up.”

Novel ‘photopens’
According to QED, the innovation 

which sets its photoplotter apart is the 
use of patented ‘photopens’, which re
place ink pens in a conventional X-Y 
drafting plotter.

“Vector photoplotters can use two 
techniques for producing images onto 
film”, Brown said. “These can either be 
a shadow image or a projected image.”

Shadow image is the simplest of the 
two methods, as no optics are required. 
However, one traditional drawback of 
the shadow technique is that the aper
ture needs to be in contact with the 
film. This means it must be able to fol
low the contours in the plotter bed, yet 
press lightly enough so as not to dam
age the emulsion on the photographic 
film.

Brown says that “QED achieved this 
using a photopens ‘force control’, which 
overcomes the drawbacks of shadow 
techniques.”

Power to control the semiconductor 
light-source inside the photopens is sup
plied via electrical contacts at the top of 
the pen, and changing apertures is ac
complished by simply changing the 
photopens. Current aperture widths 
vary from 8 to 100 thou, and develop
ments on smaller apertures are under 
way.

Input to the QED photoplotter is via 
a comprehensive software package that 
accepts Gerber, EMMA or HPGL file 
formats and enables panelisation for ei
ther step and repeat, or multiple plot 
files, aperture optimisation and global 
aperture changes.

The photopen is driven around an 
X-Y coordinate table by the drive sys
tem, controlled by the software. The 
microcomputer control system turns the 
photopens on and off as required, ex
posing the precise shape of the photo
pen aperture onto the light sensitive 
film.

Perfect exposures are achieved every 
time using a velocity dependent light in
tensity algorithm. The system operates 
directly from an RS-232C port, and can 
be used in any laboratory or office set 
up except when loading or unloading 
film, which requires a darkroom envi
ronment.

A set of eight photopens is supplied 
with the photoplotter, each with an

A close-up of one of the QED shadow-image photopens, in operation.
aperture size designed to provide maxi
mum flexibility and efficiency for selec
tion of track widths and pads. The 
photopens are secured in a pen-stock 
and are automatically selected under 
software control. This provides for the 
most common sizes of pads to be placed 
with a single flash of light, enabling up 
to 10 pads per second to be imaged on 
to the film.

The eight photopens can be replaced 
with normal inkpens, so that drafts or 
‘checkplots’ can be made on paper be
fore the final artwork is created on film.

Extra apertures are generated by the 
software, which selectively uses the 
available photopens to create any aper
ture - round, square or rectangular, 
from 20 to 999 thou in 1 thou incre
ments.

Any width line can be drawn using 
the eight photopens available. Line 
widths that do not exactly match one of 
the eight pen sizes will be drawn with 
multiple passes of the photopens.

The only maintenance required by the 
photopens is an occasional clean, to re
move built-up emulsion collected on the 
tip of the pen. Film emulsion consists of 
silver halides suspended in a gelatinous 
material and are therefore easily dis
solved in warm water.

The semiconductor light sources used 
in the photopens emit green light at a 
wavelength of 565nm. As a result QED 
recommends that high contrast ortho
chromatic film such as Agfa HDU or 
Kodak Ultratech UGF is used, to make 
optimum use of the photoplotter. These

shadow-image photoplotting pen.

Light Source

Aperture
Condensor lense

Objective lense
Film

For comparison, a more complex and 
expensive projection-type head.

Spectral plot of the light produced by 
the light source in QED's photopens.
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Corning 
next month in

Low cost 
‘Mini Logic 
Analyser’
Here's a project that should be 
ideal for anyone who needs to 
service digital equipment - but 
can't afford a full-scale logic 
analyser. It allows you to trigger 
a CRO and/or strobe the data 
bus, on any desired 
combination of address and 
control line logic levels. It's also 
low in cost, easy to build and 
very straightforward to use.

Build your own 
Frame Grabber
With this novel card plugged 
into a free slot in your 
IBM-compatible PC, you can 
‘grab’ any desired frame from 
an incoming video signal, store 
it digitally in memory or on disk, 
and experiment with image 
processing. All for a good deal 
less than comparable 
commercial frame grabber 
cardsl ____________ 

Precision DC
Voltage 
Source
How do you check the 
calibration of that trusty 
multimeter or DMM? Why, with 
this low-cost precision DC 
voltage source, of course. Hook 
it up to a standard plug-pack 
power supply or battery, and it 
will provide a very accurate 
source of 8.192 volts. It uses 
only a handful of parts and is 
very easy to build.

Note: Although these articles are being 
prepared for publication, 
circumstances may change the final 
content of the issue.

The basic QED photoplotter with light-proof cover removed. It can also be 
used as a conventional ink-pen plotter.

films are particularly sensitive to light in 
the blue/green end of the spectrum and 
less sensitive to light in the red end of 
the spectrum.

The QED Photoplotter is compatible 
with P-CAD, Racal, Protel, Mentor, 
Pads PCB, AutoCAD and VersaCAD 
software, and provides a plot accuracy 
that is better than 0.05mm (.002") and 
typically claimed to be ,025mm (.0001").

One organisation reaping the benefits 
of in-house design and production of its 
own PCB's is the Department of De
fence in Melbourne. The office has 
been using P-CAD and VersaCAD 
CAD/CAM packages from Quest Inter
national to do all of its electronic and 
mechanical drawings for two years, and 
has now added a QED400 Personal 
Photoplotter.

Its drafting office supports the design 
and development of new equipment for 
the Department of Defence, which 
ranges from power supplies to sophisti

A reproduction of the plotter's output, actual size. The original is very clean 
and sharp.

cated microprocessors.
Norm Dyson, Supervising Draftsman 

at Defence Central said “We need in
house facilities, because the computer 
and communications systems we design 
are responses to urgent requirements 
that do not allow for lengthy contrac
tural action.”

Before Defence Central bought the 
photoplotter, it tried using a normal 
Hewlett-Packard high quality penplotter 
to create the same effect, but could not 
achieve the necessary results because of 
lack of contrast and poor line definition. 
The line edges were too furry for accu
rate reproduction.

“The QED Photoplotter eliminates 
the filming reduction step and puts us 
directly at the board manufacturers' 
doorway, with the final positives at the 
right size”, Dyson said. “The major ad
vantage is that the board manufacturer 
begins with a known quantity concern
ing accuracy.” ©
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I HUI PilCT OSCILLOSCOPES, MULTIMETERS 
UIW UUwI AND OSCILLOSCOPE PROBES

FROM R.F. DEVICES PTY. LTD.
All prices inc. sales 

r.f. devices 
CAN NOW OFFER 

A COMPLETE 
i RANGE OF 
OSCILLOSCOPES 

I TO 100 MHz

tax and are subject to change without notice

HIGH-QUALITY 
DIGITAL 

I MULTIMETRES
KT-8801

35 MHz

*"Tk
► —-I ♦ »1

15 MHz 20 MHz
Illustrated are 

some of the oscilloscope range 
Full catalogue available on request

MODULAR PROBES J
Series 1000 Standard

• Unique “plug in’’ modular 
design.

• Bandwidth to 100 MHz.

• All accessories included.

• All parts available 
separately.

Price Type Part No. Attenuation Input Impedance Bandwidth 
(MHz)

Risetime 
(nsec)

Cable
length (m)

max. Input 
VDC+peak (V) AC

Compensation
range (pF)R (MQ) C (pF)

$42.94 ETS 1001 90001 1 X same 45 20 15 1.2 600
$51.58 ETS 1002 90002 1 X as 70 15 20 2.0 600 _
$55.90 ETS 1003 90003 1 X Scope 100 10 30 3.0 600 —
$45.10 ETS 1011 90011 10 x 10 15.0 100 3.0 1.2 600 10 .60
$65.28 ETS 1012 90012 10 x 10 16,5 80 4.0 2.0 600 10. .60
$70.32 ETS 1013 90013 10 x 10 19,5 60 5.0 3.0 600 10.. 60

1x 10 x 1 x 10 x 1 x 10 x 1x 10 x
$48.00 ETS 1111 90111 1x/10x same 10 55 16 15 100 35 3 1.2 600 10. .60
$81.12 ETS 1112 90112 1 x / 10 x as 10 75 18 10 80 50 5 2.0 600 10. .60
$86.88 ETS 1113 90113 1 x/ 10x Scope 10 100 20 5 60 70 7 3.0 600 10. .60

ALL PRICES INCLUDE TAX

R.F. DEVICES Sales: (008) 02 3674 Technical: 607 0011 HS5O



FORUM Conducted by Jim Rowe

My April ‘stir’ on ham radio: 
the initial response...
So far there’s been quite an energetic response to my 
deliberately provocative piece in the April issue, on the 
apparent demise of experimental amateur radio. There’s only 
one problem - far from seeking to tar and feather me, or 
prove me wrong, just about everyone seems to be agreeing 
with me! That wasn't the idea at all.

When I wrote the April column, I 
was of course doing some deliberate 
‘stirring’. My suggestion that the experi
mental side of amateur radio was dead 
was obviously an exaggeration, but I 
took this approach in the hope that it 
might goad people - particularly hams 
themselves - into getting off their be- 
hinds and proving me wrong.

At this stage I have to admit that it 
doesn't seem to have worked. While 
there have been quite a few responses 
to the column, both in writing and over 
the 'phone, and almost totally from 
amateurs, pretty well all of them have 
agreed with me.

Now I don't want to criticise the good 
folks who have responded, who have 
obviously acted in good faith and given 
me their honest opinion. In fact some of 
the points they've raised are very perti
nent, and I'm going to quote from them 
shortly. But all the same I have to con
fess that I find the response so far quite 
disappointing.

The idea was not to agree with me, 
folks, but to prove me wrong! As I ex
plained in the April article itself, the 
last thing I want to hear is that the ex
perimental side of ham radio really is 
dead, or even dying.

In fact I'm pretty sure (or at least I 
thought I was!) that the situation isn't 
hopeless. I'm aware that there are at 
least a few hardy souls out there, still 
valiantly making their own ‘home brew’ 
equipment, and I'm hopeful that they 
aren't alone.

There must be quite a few others out 
there as well, surely. I simply can't ac
cept that old-time ham radio has all but 
died - even though one might well be
lieve that it had, judging from the re
sponse to date.

Perhaps the hams who are still home 
brewing their gear aren't reading EA 

nowadays? If that thought has crossed 
your mind, it has occurred to me, too. I 
can understand that there mightn't have 
been much to interest them in the 
magazine during the last few years, al
though as I noted in the April issue the 
reasons for this ultimately reflect on the 
current state of amateur radio itself.

It's possible that they're not reading 
us much nowadays, of course, and yet I 
would have thought that even if they 
haven't been reading us regularly lately, 
the special features in our ‘50th Anni
versary’ April issue would have been 
enough to interest almost anyone with 
even a passing interest in any aspect of 
electronics and communications. Cer
tainly the excellent sales figures for the 
issue concerned would seem to bear this 
out.

In fact it was no coincidence that the 
April issue was the one in which this 
column appeared. I deliberately chose 
this topic when we were working on the 
Anniversary issue, in the expectation 
that it would have sales higher than nor
mal - and hence would be likely to 
reach amateurs and other people who 
mightn't have been regular readers of 
late. Quite a schemer, aren't I?

I suppose we magazine editors do 
have a touch of the Machiavellian about 
us, particularly when we have an axe to 
grind and the subject is one we believe 
in.

Ah well, all I can hope is that the cur
rent crop of responses are just the first 
wave, and that they'll be followed soon 
by another and rather more encouraging 
crop - with articles describing lots of in
teresting ham radio projects, from peo
ple who are keeping the hobby alive.

That said, though, here are extracts 
from some of the responses I've re
ceived to date, to show you the way 
people have reacted so far.

One of the first to respond was John 
Higson, VK3ABW, of Chadstone, Vic
toria, who wrote:

Congratulations on your timely article 
‘Whatever happened to Amateur 
Radio?’. I could not have expressed it 
better myself. For some time I have been 
talking on air about the lack of technical 
expertise among hams. It is difficult to 
enter into a technical ragchew these days 
unless the other operator is an old timer, 
or a limited licence holder who is gen
erally a technician working in the field. 
The general comment is “I have an 
FT757” or the like, backed up with other 
commercial gear, and in no way would 
they remove the cover if a fault de
veloped - preferring to return it to the 
appropriate service outlet...

I have spent most of my working life 
in electronics, mostly in design and 
development of test equipment. 1 retired 
from Monash University six years ago, 
and am now able to spend full time in 
amateur radio. I have a machine shop, 
including a good lathe, and have just 
completed a properly engineered tri-band 
beam which is working well.

I am not against commercial gear. 
After all, we were pleased when the sur
plus gear came on the market. Many 
happy hours were spent in the disposals 
outlets. However I am dead set against 
hams having to return their rigs for ser
vice. I always thought the conditions of 
issuing an amateur licence were that the 
holder must maintain and faultfind his 
own equipment.

It is indeed a ‘CB’ band now, which is 
a shame.

Keep up the good work, many of us 
are behind you.

Thanks for the comments, John, and 
for the kind words about the April issue 
itself. I guess the main reason that 
many hams don't try servicing their own 
gear is that a lot of it is now so complex 
- and so expensive - that they simply 
don't have the confidence to tackle it 
when something goes wrong. But what-
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ever the reason, I agree with you that 
it's certainly a shame.

Incidentally, I may be a bit oversensi
tive, but your comment about ‘limited 
licence holders who are mostly techni
cians working in the field’ touched a 
sensitive spot. Perhaps it's because I'm 
a limited call myself, but over the years 
I've noticed a certain snobbery towards 
‘Z-calls’, from those with so-called ‘full 
tickets’. Instead of trying to make the 
most of shared interests and helping 
each other to promote common goals, 
some full calls seem determined not to 
recognise limited licence holders - even 
to the point of ignoring them on the air.

Mind you, I've also noticed a kind of 
super-technical and hypercritical atti
tude among some limited licence hold
ers, who seem ever-eager to prove that 
they have greater technical knowledge 
and expertise than their full-call col
leagues. Perhaps this is in retaliation for 
the snobbery -1 don't know.

But surely neither of these attitudes is 
very constructive when it comes to 
promoting amateur radio itself, as a 
satisfying and worthwhile pursuit...

Anyhow, another interesting letter 
came from Geoff Syme VK3ACZ, of 
Irymple in Victoria, who offered some 

rather sobering reasons for the decline 
in experimental ham radio:

You certainly do like sticking your 
neck out, but on the subject of amateur 
radio I am quite willing to join you.

I have been an amateur for only 13 
years, however I have been involved in 
electronics and interested in amateur 
radio for about 40 years. I cannot disa
gree with a single comment you make 
and I cannot offer any cures, however 
may I suggest some of the reasons.

Amateur radio has for a long time had 
two distinct groups - those for whom the 
hobby is ‘communicating’ and those for 
whom it is ‘technical experimentation’. 
There was a third large group, those 
who found fun in 'building things’, and 
radio was a convenient outlet - requiring 
few tools, little space and involving a 
new and novel technology. Sometimes 
the results were useful, and occasionally 
money was saved!

Modern radio technology is too so
phisticated to be ‘fun’; radio is no longer 
new, and money is unlikely to be saved. 
Far simpler electronic devices can fre
quently satisfy the chronic ‘builder’. 
Writing computer programs would seem 
to be the ultimate for such people - they 

can be as complex as the writer desires, 
they can be useful or just pure nonsense, 
they may save a considerable amount of 
money if they avoid the purchase of a 
commercial alternative, and apart from 
the purchase of the basic tool (a comput
er) they cost almost nothing to create. It 
is also a new and novel technology.

The technical experimentation group is 
still there, working with exotic technolo
gies which are totally beyond the average 
amateur's resources. It is now dominated 
(as I suspect it has always been) by pro
fessionals for whom their work is their 
hobby, and probably their life.

There are amateurs exprimenting with 
less technical demanding areas like pack
et, but it is interesting to note that this in
volves that relatively new technology - 
computers. Is their hobby computers or 
radio?

The communicators are today most 
numerous and of course, most visible. 
Most, if not all of them, are glorified CB 
operators. They do not justify, and (by 
implication) we amateurs, do not justify 
the segments of the frequency spectrum 
allocated to us.

Before I get my head kicked too hard, 
nor do many other users of the spec
trum. A broad band way up the top for
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Forum
those experimenting up there, and a cou
ple of slots in the HF bands for those ex
perimenting with exotic modes. All the 
rest could be shoved in the 11-metre 
band! I might leave a few slots for some 
of the old timers who played their part 
many years ago...

Keep up the good work. I feel that E A 
is returning to some of its former glory. 
Please continue to ‘stir the pot’ about 
amateur radio - maybe the cause is not 
as hopeless as I believe.

Thanks for those comments, Geoff. 
I'm sure you're right with your implica
tion that computers and programming 
have ‘lured away’ many of the people 
who might once have been attracted to 
amateur radio. But although computers 
are currently seen as more novel and 
exciting, frankly I'm not convinced that 
amateur radio has lost its excitement.

There are lots of exciting things hap
pening in the field of communications 
technology, and surely many areas 
where amateurs can still make a contri
bution. And I'm not sure that this nec
essarily requires exotic resources, be
yond the reach of the average amateur.

Perhaps I'm an optimist, but it seems 
to me that past history has shown that 
amateurs working patiently with simple 
gear have often achieved results, where 
professionals equipped with labs full of 
exotic gear have failed. And this in it
self can further the technology, by 
showing that there can be simpler and 
more elegant ways of achieving the 
same result.

Thanks for your suggestions regarding 
possible amateur radio projects, Geoff. 
I've noted these carefully, even though 
there wasn't space to reproduce them 
here.

As for your suggestion that amateurs 
don't deserve all of the bands they cur
rently have allocated to them, I have a 
suspicion that you might indeed get 
your head kicked in, for even thinking 
of the idea. Even I would hesitate to 
stick my neck out that far!

Another writer who responded with 
some interesting comments was Tony 
Zuiderwyk VK3ZMP, of Endeavour 
Hills in Victoria. Here is some of 
Tony's letter:

It is with regret that I must agree with 
your contentions. The technical challenge 
and excitement of the hobby which at
tracted me to its ranks some 15 years ago 
seems to have all but died. These days it 
seems that very few people I speak to 
over the air seem fired up’ about their 
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latest home brew success, and even fewer 
are willing to discuss mine. In fact the 
mention of home brew transmitting gear 
has, on occasions, resulted in rather 
critical/sarcastic signal reports.

I believe you have summarised the rea
sons for these changes in the hobby quite 
well in your article. Perhaps just one 
more observation could be made, that of 
the nature of today's society. Our ‘con
sumer’ orientated society is not one 
which encourages slow methodical crea
tivity. After all are we not constantly told 
how we must have the latest, all bells 
and whistles, time saving gadgets to fill 
our homes. Not that I am suggesting 
these gadgets to be a bad thing; just that 
we are not encouraged to create or 
modify such gadgets ourselves.

Your comparison of amateur and CB 
operators is not an unreasonable one, al
though in fairness the poor operating 
practice and bad language prevalent on 
the CB bands is not evident on the ama
teur bands. Certainly not all amateurs 
behave like gentlemen, but even so most 
refrain from the crudities often encoun
tered on 27MHz.

Thanks for your comments also, 
Tony. Your point about the critical 
and/or sarcastic signal reports which 
have sometimes resulted when you have 
let it be known that you are using 
home-brew transmitting gear also struck 
a familiar chord. I've had the same 
reaction myself, in the past, and I 
gather that it's quite common. It really 
does seem that some hams regard home 
brewing as an activity for their poorer 
colleagues, who must ‘roll their own’ 
because they presumably can't afford to 
buy the latest model commercial gear.

What an ironic turn of events, when 
building and adjusting one's own ama
teur radio gear is somehow regarded as 
inferior to buying a ready-made appli
ance!

By the way I fully agree with Tony's 
comments about the general conduct of 
amateurs, compared with that which 
you can hear on the CB bands. Despite 
my comments about snobbery and other 
kinds of unfriendly behaviour, I must 
still admit that amateurs on the whole 
behave a great deal more responsibly 
than many CB operators.

Another reader who thinks I was 
being rather unfair in the comments I 
made in the April column is Drew Dia
mond, VK3XU, of Wonga Park in Vic
toria. Drew also seeks to explain some 
of the reasons for the decline in ama
teur radio activity:

Your observations regarding the direc
tion amateur radio is taking were prob
ably fairly accurate, and your article 
should stimulate some discussion. How
ever I do think that some of your com
ments were unfair.

Before we talk too much about the 
amount of actual building or experimen
tation, we must first put radio - as a 
hobby - in its true perspective. Simply 
look at the way things were only 20 
years ago. Just what was there for a 
technically minded person with limited 
means to do for a hobby?

I recall that my fellow school mates 
were interested in radio/electronics, 
model building, go-kart construction and 
photography - with perhaps a few other 
miscellaneous activities like bicycle repair 
and so on. All activities of a very practi
cal and worthwhile nature.

Now look at what is available now. 
All of the above, but now to a lesser de
gree because by far the most popular 
‘technical’ hobby of all - personal com
puting - seems to have eclipsed just 
about every worthwhile ‘hands-on’ ac
tivity (how many hackers build their own 
PC's?), plus trailbiking (how many of 
those awful things are home made?), car 
restoration, hifi and so on.

All the older people who grew up dur
ing the period when electronics and 
radio was a ‘wonder’ have probably now 
reached a stage where they no longer 
have the energy or enthusiasm to tackle a 
complex electronics project, and have 
been absorbed into the bowls!golf I fishing 
mob. Many of the older radio amateurs 
would probably fit into this group, with 
any time for technical activity being 
spent on antenna work.

The probable first level entry into 
radio, the desire to have a radio of one's 
own, nowadays simply does not exist. 
There is no economic incentive to con
struct a broadcast radio. The interest 
must be there first, not the other way 
around, which was once the case.

Nevertheless, my own experience, hav
ing published a number of articles in 
Amateur Radio magazine, is that there 
are a significant number of truly techni
cally-minded experimenters, keen to have 
a go at building their own receivers, 
transmitters, measuring equipment etc. 
This is evidenced by the amount of cor
respondence received as a result of these 
articles. A large number of fellow ama
teurs regularly submit quality technical 
articles to this magazine, all freely given 
and with no view of pecuniary gain.

Thanks for your comments also, 
Drew. You obviously agree with Geoff 
Syme about the impact of computers 



and programming in ‘sucking’ potential 
amateurs away, and as noted earlier I'm 
sure this has been a factor. However 
the response you have received to your 
articles in AR describing amateur proj
ects is encouraging, and bears out my 
own optimism that the hobby isn't on 
its death-bed yet.

Incidentally, perhaps you're right that 
there's no longer a strong practical rea
son why young people are likely to be 
attracted into amateur radio. But on the 
other hand, neither the amateur radio 
movement nor we magazines has been 
particularly good at explaining and 
promoting the unique rewards provided 
by the hobby.

For example, I still remember the 
thrill of firing up my first 144MHz 
transmitter, tuning it up and then hav
ing my friend Tom Pyke VK2ZZ come 
back to say my signal was ‘5 and 9’. 
And hams like Dick Norman VK2BDN, 
who have made pioneering contacts on 
UHF and microwave bands tell me that 
there's an enormous satisfaction in 
‘going where no man has gone before’ 
using gear that you've built yourself.

It's a pity that we haven't been very 
successful in explaining these thrills and 
satisfactions of amateur radio. I believe 
myself that they can be just as great as 
from personal computing - and as most 
of our readers may know, I've done my 
more than my share of that, too.

The last letter that I'd like to quote 
from this month is from Bert Hollebon 
VK6EQ, of Cloverdale WA. Although 
Bert too seems to agree with much of 
what I wrote, he certainly adopts a 
fairly optimistic approach, and makes 
some worthwhile practical suggestions:

/ agree with your general comments on 
the decline in the experimental side of 
amateur radio, but believe that it may 
not be too late to do something to re
verse the trend.

On the basis that it is difficult to teach 
an old dog new tricks, I suggest that it 
may be appropriate to leave the present 
generation of appliance operators to play 
with their store-bought black boxes, and 
not target them in technical articles in the 
magazine. On the other hand there may 
be a very real possibility of encouraging 
a new crop of amateurs among the 
youngsters in the community, who may 
either now have licences or could be 
motivated into gaining them.

I believe that it may be possible to gen
erate interest by publishing a series of 
theoretical and constructional articles 
aimed at the raw beginner in the amateur 
field. Since the target group would prob
ably be in the younger and less affluent 

section of the community, the emphasis 
at least initially would need to be on low 
cost and relatively simple equipment.

The magazine has in past years run 
several fairly long-term series of articles 
on specific subjects such as digital elec
tronics, etc. I believe that these have 
been very well received by readers, and I 
would suggest that there may be room 
for one more aimed at new or potential 
licensed amateurs. In parallel with this it 
would then be appropriate to run a series 
of constructional articles covering both 
receiving/transmitting equipment and test 
gear.

It would not be desirable to try and 
compete with commercial manufacturers, 
and a few small steps backward would 
not necessarily be out of order. There is 
nothing wrong with a simple CW or 
DSB transmitter, and people got along 
very well for many years with separate 
receivers and transmitters.

There is a close similarity between 
what has happened over the years in 
amateur radio and amateur astronomy, 
in that commercial manufactured equip
ment has become increasingly complex 
and expensive. In both cases much of the 
equipment is priced out of the reach of 
the average amateur, and it is not possi
ble to home-brew it with the facilities 
available in the average home workshop.

In the case of amateur astronomy, a 
revolution has occurred in the past few 
years due to a development in San Fran
cisco of a new type of telescope mount
ing, by a gentleman named John Dob
son. The ‘Dobsonian mounting’ is con
structed from a few pieces of plywood 
and Teflon, and requires no precision 
engineering.

Thousands have been built by ama
teurs all over the world. This mounting 
does not provide automatic star tracking 
or other fancy facilities, but it does have 
two virtues: (a) it is cheap and easy to

Perhaps there is a need for a ‘Dobso
nian’ amateur radio system.

Thanks indeed for those suggestions, 
Bert, and I'll certainly see what we can 
do along those lines. I fully agree that 
what is needed are designs for simple 
and easy to build ‘Dobsonian’ projects, 
rather than complex ones that try to 
compete with the commercial gear. And 
I'm sure that this kind of gear would go 
a long way towards rejuvenating the 
hobby.

A full-scale series of articles is already 
planned for at least one aspect of ama
teur radio, by the way, and I hope to be 
able to begin publishing it shortly. 
You'll also be seeing some small con

structional projects, before long.
So there you are, folks. Even though 

most of the people who have responded 
to date seem to agree with my claim 
that the experimental side of ham radio 
is currently pretty sick, there's still a 
strong conviction among most of us that 
it isn't dead yet, and that there's still 
hope that we can restore the hobby to 
its former popularity.

And of course I'm still hoping that 
there's a further crop of letters coming, 
with articles describing some great little 
ham radio projects - to demonstrate 
how wrong I was, with my original 
claims. Make no mistake, it will give me 
the greatest of pleasure if this happens.

Finally, then, a plea: if YOU are one 
of those hams still active in home brew
ing, please send in details of your latest 
projects and help me prove that the 
hobby isn't dead after all.

Don't forget that EA is by far the 
largest of the local electronics maga
zines in terms of sales and readership, 
reaching a lot more people than most of 
the others put together. This makes us 
very good at reaching the ‘interested 
but not yet converted’ - all of those 
people with an interest in electronics, 
and hence a potential interest in ama
teur radio, but who have not as yet 
been shown how interesting and satisfy
ing this area of electronics can be.

I'd suggest to you that having your 
project described in EA might well do 
more good, as far as rejuvenating ama
teur radio is concerned, than having it 
published in a dedicated amateur radio 
magazine. Because excellent as these 
magazines may be, they're largely 
‘preaching to the converted’ - wouldn't 
you say? EA is the ideal magazine to 
publish amateur radio projects. We 
have a long tradition of involvement in 
amateur radio, and during much of our 
own history and development I don't 
think anyone could deny that we've 
taken a leading role in Australian ama
teur radio. Most of our editors have 
been hams (including myself), and peo
ple like Ross Hull, John Moyle and 
Neville Williams have made an enor
mous contribution to the hobby.

Frankly I do think ham radio - real 
ham radio - is indeed at a low ebb in 
Australia at the moment. But at the 
same time I'm convinced that it is capa
ble of being revived. With the help of at 
least a few of the hams who are still ac
tive in home brewing, I'm sure EA can 
play an important role in bringing it 
back to life.

What do you say, folks - isn't it 
worth the effort? ®
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Compact Disc Reviews » ™

BACH
J S Bach concertos 
Dir/Cond: Francesco Macci 
ZYX - CLS 4001 DDD 
Playing Time: 75 min 13 sec

STRAUSS
Johann Strauss (junior) 
VMK: 100.41808 DDD
Playing time: 60 min 40 sec

PERFORMANCE

PERFORMANCE
I 23456789 10 SOUND QUALITY

SOUND QUALITY
123456789 10

Here is an excellent all-Bach disc of 
over 75 minutes duration, which con
tains the following:
Double Violin Concerto in D minor 
(BWV1043); Italian Concerto in F 
major (BWV971); Violin Concerto in A 
minor (BWV1041); Chromatic Fantasy 
& Fugue in D minor for Harpsichord 
(BWV903); and the Brandenburg Con
certo No. 4 in G major (BWV1049).

The famous harpsichordist Wanda 
Landowska once said “All Bach’s works 
seem to sing the chorale: A safe strong
hold is our God”. The artistic genius of 
the is composer would suggest that he 
composed only to the glory of God.

This disc is delightful. Apart from the 
18 minute Brandenburg Concerto, the 
tracks are well played digital recordings. 
Although I did feel the Italian Concerto 
was a little laboured by the slowness of 
the first movement.

The performers are not well known 
here, but this does not detract from 
these very commendable performances.

Sound-wise it is clean and well bal
anced, with varying acoustics and a 
moderate amount of reverberation. The 
disc is probably the best I have heard to 
date on this budget label.

Lanner and Johann Strauss senior 
were the original dominant personalities 
of Viennese music, having both begun

their careers in Pamers Dance Studio. 
The early waltzes had a moderate 
tempo and a short introduction. Johann 
Strauss junior continued this form, but 
went on to expand the introduction into 
a kind of orchestral prelude with more 
instrumental sophistication overall.

The selections on this disc are some
what different from the norm but, as 
ever with Strauss, most enjoyable. The 
selections are:
1. Morning Papers, Op279;
2. Acceleration Waltz, Op234;
3. Vienna Bonbons, Op307;
4. Liebeslieder, Opl 14;
5. Seid umschlumgen, Millionen, 

Op443;
6. Champagne Polka, Op211;
7. Voices of Spring, Op410;
8. Egyptain March, Op335;

The playing is not stunning, but quite 
good and mainly by the Vienna ‘Opern 
Orchester’ conducted by Peter Falk with 
2 tracks by the Royal Philharmonic 
under Frank Shipway.

All the recordings are digital, with 
clean well balanced sound - somewhat 
bass light with slightly boxy acoustics, 
but overall an excellent value disc at 
$9.99.

DVORAK

Anton Dvorak 
VMK: 100.41807 DDD 
Playing time: 62 min

PERFORMANCE

SOUND QUALITY

This is a rather unusual disc, not as 
far as the technical side is concerned, 
but the choice of performances.

It starts with the Largo from the New 
World Symphony and then goes into 7 
of the Slavonic Dances - but these vir
tually alternate between excellent piano 
performances, and mediocre orchestral 
performances. It then ends with the 
wonderful Allegro from the Symphony 
No 8, expertly performed by the ORF 
Symphony Orchestra under Milan Hor
vat.

Basically all the music here is excel
lent, although I really prefer complete 
versions. I would recommend this disc 
more for playing to dinner guests than 
really serious listening. However, the 
piano versions of the Slavonic Dances 
are quite stunning.

Recording wise it is not spectacular 
but certainly very good, being virtually 
all recent digital recordings and exhibit
ing very low background noise.

If you like a somewhat mixed Dvorak 
in a lighter vein, you will certinly get a 
lot of enjoyment for $9.99.
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BRAHMS
Ungarische Tänze / Hungarian Dances 

2 Sympbonie/Symphony Ho. 2

London Festival Orchestro 
DkVCond : Julian Arrnttrony

BRAHMS

Non-CFC
Service Aids

MADE IN AUSTRALIA 
FOR AUSTRALIAN - 
CONDITIONS

Hungarian Dances 
Symphony No. 2 
London Festival Orchestra 
Dir/Cond: Julian Armstrong 
ZYX: CLS 4017 DDD 
Playing time: 59 min 47 sec

PERFORMANCE

SOUND QUALITY

This disc contains eight Hungarian 
Dances and the complete Symphony 
No. 2, all being performed by the Lon
don Festival Orchestra under Julian 
Armstong.

The Hungarian Dances were written 
between 1869-1880 for piano for 4 
bands, but Brahms also arranged 3 of 
them for full orchestra.

The 2nd Symphony is certainly my 
favourite and has been called his Pasto
ral Symphony. It was written during a 
happy holiday in Portschach in 1877 and 
had its first performance in December 
the same year by the Vienna Philhar
monic. It was an immediate success, 
and the 3rd movement was repeated.

The performance here of these great 
works is most commendable and well 
detailed. The first two movements of 
the Symphony are slightly slower than I 
would prefer, but there is sheer joy (as 
usual!) in the 3rd and 4th movements - 
with fluent woodwind detail.

The sound is, as usual with these 
discs, not in the spectacular class, but 
nonetheless very good with no audible 
background noise from the all-digital 
recordings and very good value for the 
$10 price tag.

By the way, all these discs are avail
able from A V Pty Ltd, 1306 Yarrama- 
long Road, Yarramalong 2259, phone 
(043) 56 1077.

Electronic Freezing Spray
Non-CFC, non-corrosive, safe method of 
cooling electronic components to detect 
dry joints and other thermal faults.

Electronic Cleaning Solvent No. 1
Fast drying non-CFC solvent blend for 
cleaning electronic components and circuit 
boards.

Printed Circuit Board Lacquer 
Specially formulated lacquer designed 
specifically for protecting circuit boards 
and components from environmental 
attack. Can be soldered through for 
component replacement and acts as a 
solder flux.

Proteck
General purpose maintenance, dewatering 
and penetrating fluid for protecting, 
lubricating and rust prevention.

Heat Sink Compound
An efficient, not-toxic paste with excellent 
thermal conductivity over a wide 
temperature range.
NSW
• Catramar Radio CARRAMAR Ph 726 3628
• D J Coulter Wholesale Pty Ltd MAYFIELD Ph (049) 67 
1455
• Digitel Pty Ltd YAGOONA Ph 796 2888 Fax 707 4780
• George Brown Group CAMPERDOWN Ph 519 5855
• George Brown Group NEWCASTLE WEST Ph (049) 696 
399
• Jaycar SYDNEY Ph 267 1614
• Jaycar GORE HILL Ph 439 4799
• Jaycar CONCORD Ph 747 2033
• Jaycar PARRAMATTA Ph 683 3377
• Macelec Pty Ltd WOLLONGONG Ph (042) 29 1455
• NEC Home Electronics Aust Pty Ltd REVESBY Ph 774 
5122
• Novocastrian Electronic Supplier BROADMEADOW 
Ph (049) 62 1358
• Royston Electronics SILVERWATER Ph 647 1533 Fax 
648 5922
• Sheridan Electronics Pty Ltd REDFERN Ph 699 5922
• Vimcom Pty Ltd WOLLONGONG Ph (042) 28 4400 Fax 
(042) 226 1857
• WES Components Pty Ltd ASHFIELD Ph 797 9866 
ACT
• George Brown Group FYSHWICK Ph (062) 804 355 
Queensland
• AES Electronics FORTITUDE VALLEY Ph (07) 252 8233
• George Brown Group SPRING HILL Ph (07) 252 3876
• Jaycar BURANDA Ph (07) 393 0777
• Selectro Parts Pty Ltd YERONGA Ph (07) 848 8197
• St Lucia Electronics BOWEN HILLS Ph (07) 252 3762
• St Lucia Electronics GOLD COAST Ph (075) 32 3632
• Dudley Marshall Agencies GARBUTT PH (077) 79 3855 
South Australia
• Force Electronics ADELAIDE Ph (08) 212 5505
• George Brown Group HILTON Ph (08) 353 2222
Northern Territory
• AES Electronics DARWIN Ph (089) 81 6602
Victoria
• Electronic Engineering Supplies BRAESIDE Ph (03) 587 
3888

Chemical Technology

Electronic
Circuit Board

Cleaner
Removes soldei: M 

and contaminai

NON-CFC

OZONE

PROPELLANT

• George Brown Group BLACKBURN Ph (03) 878 8111
• Jaycar MELBOURNE Ph (03) 663 2030
• Jaycar SPRINGVALE Ph (03) 547 1022
• Radio Parts EAST MALVERN Ph (03) 211 8122
• Radio Parts ALBURY Ph (06) 21 8177
• Radio Parts W MELBOURNE Ph (03) 329 7888
• Royston Electronics NOTTINGHILL Ph (03) 343 5122

Everett International Pty Ltd WEST LEEDERVILLE Ph
(09) 381 5500
• George Brown Group VICTORIA PARK Ph (09) 362 1044
Tasmania
• George Harvey Electric Pty Ltd LAUNCESTON Ph (003)
31 6533
• George Harvey Electric Pty Ltd HOBART Ph (002) 34 2233

RICHARD FOOT PTY LTD
Telephone (02) 450 2133
Fax (02) 450 2569
Telex AA24777
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News Highlights

Aussie car phone helps 
Cheerleaders

When the glamourous Dallas Cowboy 
Cheerleaders were in Sydney, recently, 
their tight schedule of media interviews 
and store appearances left little time to 
phone home.

Transportable car phones were the

Melbourne switch 
manufacturer scores 
contract at Hanover Fair

Making its first-ever appearance at 
the Hanover Industry Fair, Melbourne 
electrical switch manufacturer Swann 
Electronics has reported landing a sub
stantial contract from Israel.

The company’s managing director Ulf 
Lindstrom was accompanied at the fair 
by National Sales Manager Ian English, 
who confirmed the Israeli contract for 
the switchgear, but would not put a 
price on it at this stage other than to 
say it was “more than substantial 
enought to cover our costs of participat
ing at the fair.”

Mr English said that because there 
was no one single standard for electro
mechanical switches in Europe, “we 
went ahead and designed and manufac
tured a unit specifically for the Euro
pean market. It has a completely new 
mechanism which gives it longer life, 
better performance ratings and is very 
competitively priced.

“We were very pleased with the reac
tion it recieved,” he added. 
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answer. While the girls were on the 
move, and in between appointments, 
they made their local and international 
calls with Philips transportable cellular 
car phones.

These FM9000 car phones, designed 
and manufactured in Australia (Clay
ton, Victoria) are exported to North 
America and are well known in Dallas.

Inmos acquired by 
SGS-Thomson

SGS-Thomson Microelectronics BV 
has announced the acquisition of UK
based Inmos, in a merger which will 
consolidiate Europe’s largest semicon
ductor manufacturing company in MOS. 
The addition of Inmos’ world-leading 
products and market strengths to SGS- 
Thomson’s existing broad product range 
and technological expertise will create a 
European company with a truly world
wide capability, and enable it to move 
into the top ten of the world league of 
semiconductor companies.

Commenting on the acquisition, Pas
quale Pistorio, President and CEO of 
SGS-Thomson, said, “The benefits 
which the acquistion of Inmos will bring 
to SGS-Thomson are clear: an entry 
into the 32-bit microprocessor market 
with the revolutionary Transputer, the 
enhancement of SGS-Thomson’s exist
ing product ranges with fast SRAM’s, 
DSP and colour graphics products, 
strong market shares in Japan and the 
USA, and a strong base in the UK. All 
these are important in our program of 
international expansion”.

Power supply 
receives IBM award

Two years of zero defect performance 
has earned special recognition from ‘Big 
BLUE’ for the Boschert OL80-4084R 
power supply. In presenting the presti
gious ‘Zero Defects in Quality’ award to 
Computer Products/Boschert, the IBM 
Data Systems Division of Poughkeepsie, 
New York has acknowledged an excel
lent record in quality control.

In Australia, Boschert/Computer 
Products power supplies are distributed 
exclusively by Amtex Electronics.

Kodak releases lithium 
battery here

Kodak (Australasia) has launched its 
long-lasting lithium 9V battery on the 
Australian consumer market. The bat
tery, while clearly branded as a Kodak 
product, will feature the new brand 
name ‘Ultralife’. It will be sold to con
sumers through pharmacies, photo 
stores and convenience stores.

The new battery has the long life ex
pectancy that specialised users of 
lithium batteries have become accus
tomed to. This high-tech cell offers a 
long shelf life and is a good all round 
performer. In particular in areas of 
widely varying temperatures of between 
-40° and +70°C.

Because lithium reacts so readily, 
even the small quantity used in the Ul
tralife power cells produces more 
energy and power than other cells of 
similar volume. Lithium’s greater elec
trical potential produces higher voltages 
per cell.

The Ultralife power cell generates 3 
volts per cell, as opposed to 1.5 volts 
produced by the other most common 
types of power cells. The power cells 
are ultrasonically welded in a polypro
pylene casing to keep out air and mois
ture. The battery even features a pro
prietary safety shutdown mechanism, 
which operates in the event of short cir
cuit, to prevent overheating.



AWA to supply traffic 
systems to China

AWA Traffic and Information Sys
tems, (AWA TAIS), has won a contract 
in excess of $1.5 million to supply an 
area traffic control system to Shenyang 
in the Lianoning Province, China.

The traffic control system being mar
keted by AWA TAIS, called the Syd
ney Co-ordinated Adaptive Traffic Sys
tem, (SCATS) is a development of the 
Roads and Traffic Authority of New 
South Wales.

In addition to supplying the SCATS 
system, AWA TAIS will be manufactur
ing most of the equipment to be used in 
Shenyang’s traffic control system. Some 
manufacturing will also take place in 
China.

For the past three years, AWA TAIS 
has been working with Chinese Traffic 
Engineers to ensure that SCATS instal
lations in China are tailored for local 
conditions.

Hospital Chaplain wins our subscription prize

Panasonics’s founder 
passes away

Mr Konosuke Matsushita, founder 
and executive advisor of Panasonic Aus
tralia Pty Ltd’s parent company, Mat
sushita Electric Industrial Co Ltd, died 
on April 27, aged 94.

He died from pneumonia at Matsush
ita Memorial Hospital in Osaka.

MEI, one of the world’s largest con
sumer and industrial electronics and 
electrical goods manufacturers, was es
tablished by Konosuke Matsushita in 
1918 to produce a double adaptor sock
et. The company now employs more 
than 150,000 people worldwide and 
markets 14,000 products under the 
brand names ‘Panasonic’, ‘National’, 
‘Quasar’ and ‘Technics’.

The lucky winner of our December 1988-February 1989 ‘Tandy Computer 
System/Hifi Video System' subscription promotion was Father John Shana
han, Chaplain at the Lidcombe Hospital in Sydney. Father Shanahan elected 
to receive the hifi/video equipment prize, and is now the delighted owner of a 
magnificent new Tandy setup worth over $6400 - including:
A Realistic STA-2280 FM Stereo/AM Synthesised Receiver, with 100W per 

channel output and 11 step bass, treble and balance controls.
A Realistic LAB-801 fully automatic precision belt drive turntable
A Realistic CD-6000 CD player with 6-disc automatic changer
A Realistic SCT-83 auto reversing stereo cassette deck with Dolby B and C 

noise reduction
A Realistic 15-1278 Sound Processor with Surround Sound
A Realistic 31-3020 Equaliser with spectrum analyser and IMX stereo expan

der
Two Realistic Nova-15 2-way bass reflex speaker systems with 200mm long- 

throw woofers
Two Realistic Minimus-7 extension speakers
A Realistic CTV-2001 deluxe 51cm colour TV receiver with digital tuning and 

IR remote control
A Realistic VR-2000 remote control VCR, with 29-key multi-function remote 

control
A Realistic universal 8-in-l remote control unit
A Utility equipment cabinet with toughened glass doors, and matching lift- 

top cabinet
Father Shanahan has been a reader of the magazine for over 20 years, and 

has built various construction projects - including the 40-40W Stereo Play
master. He is also a keen model engineer. Before learning of his good for
tune, he was planning to upgrade his stereo system by building a 60 + 60W 
Playmaster Amplifier, but needless to say the unexpected arrival of the new 
Tandy system caused a change of plans!

Our picture shows Father Shanahan being congratulated by EA's managing 
editor Jim Rowe, with Intertan Australia's marketing director Robert Morris 
lending his support.

ELECTRONICS Australia, July 1989 61



News Highlights

100km underwater 
fibre-optic cable

The longest, single-length fibre optic 
cable ever laid in the sea now links the 
Phillipine Islands of Cebu and Negros, 
which are almost 100 kilometres apart. 
A submarine cable, less than the thick
ness of one finger, covers this distance 
without repeaters. Two hairlike optic 
fibres (the cable contains four) can 
carry 1920 telephone conversations and 
TV programmes if necessary.

Manufacture of the cable required ex
ceptionally high degrees of quality dur
ing the production in the Siemens cable 
plant at Neustadt/Coburg (Federal Re
public of Germany). The non-stop pro
duction process lasted five days. The 
cable laying concept developed by Sie
mens allowed all laying operations to be 
carried out simultaneously. A subma
rine plow (pictured) operated from the 
ship buried the cable in the seabed, 
with continuous measurement of all 
cable/fibre characteristics.

Clocks have 9 faces
International times can be read off 

the wall at a glance with two new clocks 
just released in Australia by Hertz Elec
tronics, which claims the wall clocks are 
the first of their kind to be available in 
Australia.

Each combines a 12-hour clock with 
eight 24-hour clocks in one housing - 
thus eliminating the need for an expen
sive barrage of wall clocks. The 12-hour 
clockface can be set to local time and 
the 24-hour clockfaces to corresponding 
times in eight capital cities of the user’s 
choice, names of each city being dis
played under each clockface. Each 24- 
hour clockface is half shaded to clearly 
distinguish between day and night 
times.

WZ9 Universal Time Clocks, as they

‘Sound-powered heat engine’ developed

Researchers at Los Alamos National 
Laboratory in the USA have developed 
a new type of engine which may some 
day be used for everything from the 
household refrigerator to turning factory 
waste heat into electricity.

The engine, called an acoustic heat 
engine, relies on two simple principles 
understood for centuries: the nature of 
how sound vibrates and the fact that 
changing temperatures make materials 
expand and contract.

“We’ve moved from physics studies to 
engineering development, ” said re
searcher Greg Swift, the Los Alamos

are called, are available in two models: 
the WZ9 Battery Clock and the WZ9 
Secondary Clock. The battery powered 
model sells for about $1,200 and can be 
installed simply by hanging it on a wall.

The other model, selling for about 
$1,600 is for connection to a master
clock system and needs to be installed 
by a technician.

physicist spearheading the project.
In general heat engines are devices 

that convert heat to work or use work 
to pump heat, such as conventional re
frigerators and steam turbines. But they 
tend to be complex mechanical ma
chines requiring a lot of maintenance. 
The Los Alamos engine is much simpler 
is design and it has no moving parts.

In one type of heat engine developed 
by Swift, the air ‘sloshes’ over the hot 
end of the plates, where it warms and 
expands. When the air reaches the 
other side of the plates, it cools and 
contracts - all at about 400 times a sec
ond. Sound is created by this rapid, 
repetitive expansion and contraction.

Another type of heat engine converts 
sound from a radio speaker into cool 
temperatures. In one of Swift’s experi
ments, a vibration from a small speaker 
starts the air vibrating around in the 
heat engine. One end of the engine be
comes warm, the other becomes cool.

It’s this type of acoustic heat engine, 
except larger and using different materi
als, that Swift says might become the 
grandfather of future ‘cryo-coolers’ for 
reliably cooling superconductors.

The MAESTRO 2400XR
Here’s a fully-featured, Hayes compatible 1200 
& 2400 bps full duplex modem for just

S299 (inch tax).
This modem uses the LATEST in DSP chip 
Set Technology and microprocessor control, 
bringing you the future Today.

The MAESTRO 2400 ZXR 
4 Speed Version $399 (incl. tax). 

Don’t Wait! RING NOW (043) 68 2277 or 68 2278 

Maestro Distributors
Super price on a super V.22/V.22 bis Modem! Calool St. South Kincumber, NSW 2256
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Sydney University to probe ‘cold fusion’
An experiment to test the production 

of cold fusion power is being set up at 
the University of Sydney in a joint ven
ture between the Schools of Physics and 
Chemistry.

The collaborative research will at
tempt, as part of the study, to identify 
the source of the immense heat re
ported to be given off by the palla- 
dium/deuterium experiments as carried 
out recently by Martin Fleischman of 
the University of Southhampton and 
B. Stanley Pons of the University of 
Utah.

“There appears to be a reaction of 
great significance going on,” says Pro
fessor Max Brennan, Head of the 
School of Physics and Pro Vice- 
Chancellor. “That is why we are taking 
the step of setting up an experimental 
laboratory here at Sydney University.”

Cold fusion presents the possiblity of 
fusing nuclei by gentle persuasion rather 
than brute force. It is based on the fact 
that palladium, a silvery metal, can act 
as a gaol cell for certain positively- 
charged particles, in particular, deuteri
um, a heavy hydrogen ion.

Using an electrolysis cell, heavy hy
drogen ions (deuterium) are soaked up 
by the palladium - being deposited not 
only on the outside but also in the in
terior, so that the deuterium ions are 
packed more tightly than normally (in 
nature) but are still mobile. This situa
tion causes a significant number of fu
sions of deuterium ions, resulting in the 
production of energy in the form of 
high-speed neutrons. Or so the story 
goes. It is this story which is being in
vestigated by the Sydney University

Mobile phones go mini
Cellular mobile telephones entered a 

new era recently when Telecom Austra
lia launched the smallest and lightest 
hand held mobile phone on the market. 
Known as the Walkabout Mark 2, it 
was selected by Telecom after an ex
haustive study and evaluation of new 
generation units being developed 
throughout the world.

Produced for Telecom at Mitsubishi 
Electric Australia’s manufacturing plant 
at Rydalmere, in Sydney, the Walk
about Mark 2, because of its size and 
weight, has been called the ‘smallest of 
the cellular mobile telephones litter’. It 
is claimed to offer features not available 
on other current mobile telephones in 
Australia and a much-improved battery 
life, and is expected to take a significant 
market share in the future.

10 Volt Battery

deuterium 
ions caught in 
palladium lattice

1 Ampere ,, 

« platinum ¿74 

deuterium bath (heavy water)

team.
How are the ions held in this close 

proximity? The chemical explanation is 
that the ions are contained under pres
sure. Physicists at Brigham Young Uni
versity, who also claim to have observed 
cold fusion, suggest that hypothetical 
quasi-particles, a few times as massive

News Briefs 

• This year's Hong Kong International Electronics Fair, scheduled for October 
16-19 at the new Hong Kong Convention and Exhibition Centre, will feature over 
300 manufacturers from Hong Kong itself, China, Taiwan, Japan, Korea, the USA 
and Europe. This is the first time that the Fair has been open to overseas exhibi
tors.
• Melbourne-based PCB design bureau RCS Cadcentres is now able to offer 
full bureau facilities using the latest Racal-Redac CAD software, at its Sydney of
fice in Unit 12, Eden Park Estate, 33 Waterloo Road, North Ryde 2113 or phone 
(02) 805 1916. The company has also appointed Colin Hutchinson as National 
Marketing Manager, based at its Melbourne office in Alphington.
• Cooper Tools of Albury have extended their national distribution for Weller 
and Xcelite products with the appointment of ACD Elektron in addition to existing 
national distributors the George Brown Group.
• RF communications specialists the Vicom Group, based in Melbourne, has 
been appointed exclusive Australian distributor for the digital communications 
testing and simulation equipment of US firm Telecommunications Techniques Cor
poration (TTC), including the industry standard Fireberd MC6000 Communications 
Analyser.
• Well-known UK firm Marconi Instruments has formed a wholly-owned subsidi
ary company in Australia. Formerly a division of GEC Australia, the sales and ser
vice facility is now in prestigious new premises at Level 4, 15 Orion Road, Lane 
Cove 2066 or phone (02) 418 6044.
• Keynote speaker at this year's IREECON '89, to be held at the Royal Exhibi
tion Building in Melbourne from September 11 to 15, will be Dr Irwin Dorros, Exec
utive Vice-President (Technical Services) at Bell Communications Research. Fur
ther information from Cherie Morris, IREE Convention Administrator on (02) 
327 4822.
• CAE software tools and controller maker Wizdom Systems, of Illinois USA has 
appointed Melbourne-based Current Solutions as its exclusive Australian distrib
utor.
• Sydney-based audio systems specialist Jands Electronics has opened a 
sales office in Auckland, New Zealand. The address is 34 Shaddock Street, Mt. 
Eden, or phone (09) 366 7021. The company has also upgraded its manufactur
ing facilities in Sydney, with the addition of a NC turret press.
• Adrienne Lambert has been appointed Dealer Manager at Sydney-based PC 
enhancement board maker Hypertec Ms Lambert was formerly marketing man
ager for Financial Computing Services.

as electrons, combine with the heavy 
hydrogen ions, allowing them to over
come partially their mutual positively- 
charged repulsion and move closer to
gether.

One of the interesting aspects of re
search at the University of Utah is the 
claim that the energy produced by cold 
fusion cannot be accounted for simply 
by standard deuterium fusion. There 
seems to be an unknown nuclear pro
cess or processes occurring, and one of 
the aims of the collaborating Sydney 
University team will be to test this hy
pothesis.

Research into cold fusion is also being 
carried out by ANSTO (Australian Nu
clear Science and Technology Organisa
tion), the Australian National Univer
sity and Flinders University. As Profes
sor Brennan syas, the procedure, if veri
fied, would provide the world with sim
ple, relatively inexpensive and compara
tively clean power - certainly, many 
greenhouse contributing factors would 
be side-stepped.

ELECTRONICS Australia, July 1989 63



News Highlights
Uniden buys Santronics

Australian electronics distributor San- 
tronic Corporation has been acquired by 
international communciations giant Uni
den Corporation of Japan, the world’s 
largest producer of two-way communi
cations equipment.

Key assets in the deal, which now 
forms Uniden Australia P/L, were San
tronics Australian and New Zealand 
wholesale distribution systems compris
ing 1200 dealer outlets for industrial, 
business and domestic communications 
equipment.

The agreement leaves decision-making 
in the hands of the company’s existing 
Australian management.

Explaining the size of the sale, Mr 
Roy Metaxas, 38, Uniden Australia’s 
managing director and former Santronic 
principal said, “Last year we grossed 
$30 million. This year we are on target 
for a $50 million turnover.”

Mr Metaxas says Uniden products 
have Australia’s largest market share in 
radar detectors, VHF marine radio and 
radio scanners, and 15% of Australia’s 
cellular phone market.

Spectacular 
Release

NEW SA-100 
SPEAKER KIT

Since the introduction of VIFA speaker kits 
in Australia in 1985, thousands of speakers 
have been built with superb results. VIFA is 
now proud to release four new speaker 
kits ranging from a mere $399 to S1199 per 
pair including cabinets.

Never before have speaker kits been so 
popular in Australia than after the heavy 
devaluation of the dollar. Similar fully 
imported quality loudspeakers are today 
typically 2-2'/z times more expensive. And 
these speakers may very well be using 
Danish VIFA drivers anyway, as VIFA 
supply more than 50 of the world's most 
respected loudspeaker manufacturers 
with drivers.

But why the big savings? Because 
fully imported speakers suffer from 25% 
import duty, 20-30% freight, 30% sales tax 
and 28% handling charges (typically). So if 
you would rather put your money into better 
quality than in other peoples pockets. VIFA 
speaker kits are the only way to go.

Are they difficult to build? No. the kits

Founded in Japan in 1972, Uniden 
Corporation was a relative late-starter 
in communications equipment manufac
turing but has since captured large 
world market shares including 60% of 
the world’s citizens band radio sales and 
25% of the world’s cordless phone mar
ket. It also claims the world’s largest 
share in satellite receivers and the larg
est share of sales in the USA of in-car 
and transportable cellular phones.

Exicom buys Korean 
technology

Australian firm Exicom Limited and 
Goldstar Telecommunication Co Ltd of 
Seoul have signed a technology transfer 
agreement covering the core electronics 
developed by Goldstar for telephone 
switching systems.

The Exicom-Goldstar systems have 
the capacity for between two and 36 
lines servicing up to 112 stations. Exi
com has purchased this technology to 
re-design and develop products which 
have local and export opportunities.

Mr J Y Lim, president of Goldstar, 
said he believed it was the first time a

are supplied with all parts needed including 
fully built crossovers and pre-cut flatpack 
cabinets ready to assemble. No soldering 
or carpentry skills are needed, just a 
Phillips head screwdriver some simple 
hand tools and a few hours of your leisure 
time.

Are they as good as people say? Read 
the reviews, listen and compare with any 
other speakers twice the price or more 
Need we say anymore?

VIFA for the quality conscious 
audiophile.
For full details please contact
Sole Australian Distributor:
SCAN AUDIO Pty. Ltd.
P.O. Box 242, Hawthorn 3122.
Fax (03)4299309
Phone: (03) 4292199 (Melbourne)

(02) 5225697 (Sydney) 
(07) 3577433 (Brisbane) 
(09) 3224409 (Perth)

Stocked by leading stores throughout Australia 

Korean company had offered to transfer 
technology of this kind to a foreign cor
poration.

Exicom’s managing director, Mr Alan 
Kenyon, said Goldstar has designed 
simple, rugged but highly reliable elec
tronics which were easily adaptable to 
the stringent Australian environment.

Exicom and Goldstar are also jointly 
developing digital systems ready for 
ISDN’s basic rate services which will be 
available in 1990/91 in Australia. Exi
com plans to produce these modern 
telephone systems developed from the 
Goldstar agreement at its new Sydney 
manufacturing plant from early 1990.

Computers with 3-year 
warranty

NEC Information System Australia 
(NEC/ISA) has dropped something of a 
bombshell in mid-range computing in 
Australia and the world, by offering a 
three years, free parts-and-labour 
maintenance with each of its new UNIX 
System XL/100, XL/200 and XL/300 sys
tems.

The new strategy is unprecedented in 
the Australian and international mid
range computer product and service in
dustry.

Mr Graeme Poulton, NEC/ISA man
aging director said the three years of 
free maintenance not only applies to the 
three new UNIX systems just released, 
but also to NEC listed peripherals, such 
as printers and XL workstations, pur
chased to connect to any of the new sys
tems.

“The offer is totally credible, with no 
added cost built in to the price of the 
systems,” said Mr Poulton.

( PCB ARTWORK A PROBLEM? A 
DO YOU HAVE SCHEMATICS THAT 

NEED TO BE DRAWN OR UPDATED?
IF SO CONTACT

CIRCUITWORKS
* ALL TYPES OF ANALOGUES DIGITAL 

BOARDS.
* GENERAL ELECTRONIC DRAFTING.
$ WE CATER FOR THE HOME HOBBYISTS S 

PROFESSIONAL WORK CENTRES.
* CIRCUIT BOARD PRODUCTION IF 

REQUIRED.
* PROMPT SERVICE.

PHONE: (07) 3591285
V 65 EVANS STREET, KEDRON, OLD. J
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Ch/in the problem solution you hardly see OIVILz BUT NOTICE IN THE COSTS
★ REDUCTION IN COMPONENT SIZE ★ REDUCTION IN ASSEMBLY COSTS
★ REDUCTION IN REWORK AND QUALITY CONTROL COSTS THROUGH HIGHER RELIABILITY
★ REDUCTION IN PROCUREMENT AND STORAGE COSTS

Type 501-0 
Metal Film 
'Minimeli'

Type 502-0 
Metalglaze 
Rectangular Chip

Type 503-0 
Metalglaze 
Rectangular Chip

Resistance Range ORO, R22-5MI ORO, 1RO-10M ORO, 2R2-2M2
Tolerance 1% 1,2,5,10% 1,2,5,10%
Power Rating P70 0.25W 0.25W 0.125W

Also available from Vitrohm — Metalfilm Resistor Networks CHIP CARRIER
OTHER COMPONENTS AVAILABLE FROM ADILAM FOR SURFACE MOUNTING AND HYBRID TECHNOLOGY INCLUDE—
METALLIZED FILM, CERAMIC AND TANTALUM CAPACITORS, CERAMIC TRIMMER CAPACITORS, CHIP COILS, LEDs. RECTIFIERS, TRIACS AND SCRs.

Adilam
Electronics pty. Ltd.

Incorporated in Victoria

MELBOURNE — Suite 7, 145 Parker Street
Templestowe 3106.
PO Box 131. Bulleen 3105
Telephone: (03) 846 2511 (4 lines)
Telex AA 1511369
Facsimile: (03) 846 1467

SYDNEY — Suite 1, Ramsgate Plaza, 
191 Ramsgate Road 
Sans Souci 2219 
Telephone: (02) 529 2277 
Facsimile: (02) 529 5893

READER INFO No. 8

DISTRIBUTORS: ADELAIDE: N S. Electronics 08 46 8531 BRISBANE: St, Lucio Electronics 07 252 7466. CANBERRA: Electronic Components 062 804 654, PERTH: Pro-Spec Distributors 09 362 5011.



The Serviceman
□11=1

A wet weekend spent 
fixing some dry joints!
Somebody once said that life wasn’t meant to be easy, and 
as far as the life of a self-employed TV serviceman is 
concerned, it ain’t!

Occasionally, rarely, a series of sim
ple, straightforward jobs makes life cosy 
for my Bank Manager - and a bit easier 
for me. But then I'll get one or more 
real stinkers, and for a month I'll earn 
less than the dole.

Then again, a self-employed service
man can't afford to take off four weeks 
at Christmas, like most other people. If 
he's lucky he can grab a few days here 
and a week there, while he hopes that 
would-be customers will wait until he 
gets back.

For 10 years I have been watching the 
growth of the rust patches on my roof, 
and promising myself that one day I'll 
take a week off and get the iron paint
ed.

Unlike the wage-slaves, I can't afford 
to employ a painter, so I had to wait 
until work slackened off enough to give 
me a week or so clear from important 
jobs.

The first few days aloft went quite 
well, with nary a single customer nor 
even a phone call. But half way through 
Thursday a car stopped outside, and the 
lady driver called me down from the 
roof to help her unload a TV she 
wanted to have repaired.

After that I was up and down the lad
der for the rest of the day, to accept 
work from a constant stream of custom
ers. By evening I had five TV's, three 
stereo radios and a video recorder piled 
in the workshop. Fortunately, none of 
the work was urgent and the customers 
were quite happy for me to put it all 
aside until I had finished the painting.

So it was back up the ladder and 
more brushwork, until the weather 
turned foul and drove me indoors, to 
the pile of work awaiting. And so to the 
first job:

A Kriesler 59-04 that was, in the 
owner's words, “playing up!” It was left 
to me to decide what ‘playing up’ 
meant. As I lifted the set onto the 
bench, I offered a silent prayer that the 

symptoms would be clear and unambig
uous.

As it happens, the set started up with 
a perfect picture, but it wasn't long be
fore it started to ‘play up’.

First, there were intermittent dark 
lines across the screen. Then a few 
white lines flashed up and some parts of 
the picture started to pull to the right. 
All of this was accompanied by a quiet, 
irregular popping sound from the speak
er.

After half an hour of this unpleasant 
demonstration, the picture gradually 
cleared and the symptoms faded away 
to nothing. But an hour later they were 
back, and this was to be the standard 
performance, until the fault was found 
and corrected.

The symptoms looked for all the 
world like a line output stage dry joint. 
I've had the black and white lines be
fore, except that here the line pulling 
was more like a line oscillator fault.

To begin with, I went over the line 
board with my soldering iron, looking 
for the dry joint which I felt had to be 
the answer to the problem. When I had 
covered every joint on the board and 
the fault was still present, I decided that 
only my CRO could show me what kind 
of fault this one really was.

Now this is where the story really gets 
interesting, because from the collector 
of the line output transistor, the pulses 
were perfectly clear and steady. But the 
other side, on the base of the same out
put transistor, the drive pulses were 
jumping about all over the place!

The oscillator output was also vary
ing, mostly in amplitude, but also occa
sionally shifting in time. This seemed to 
explain the lines and the pulling - but 
why was the output so steady? (This 
part of the story remains unexplained, 
still!)

The Kriesler 59-04 is powered from a 
single 35 volt rail, and my CRO showed 
that even this was jumping around quite 

vigorously. I didn't know if this was 
cause or effect. But although it was 
worth investigating, it soon proved to 
be a result of the fault rather than the 
reason for it.

About an hour later, I had to ac
knowledge that the fault could not be in 
the line stage or the power supply. I 
had checked these areas thoroughly and 
could find nothing wrong.

The next clue came by accident. Dur
ing one of the set's lucid moments, I 
happened to knock the ‘small signals’ 
board - and all the symptoms suddenly 
returned.

I couldn't turn them off, but after a 
while the picture settled down and I 
began a gentle tapping on various parts 
of the board. It was soon clear that the 
fault was on this board and also that it 
was going to be a dry joint.

One useful thing about dry joints, if 
anything about these faults can be said 
to be useful, is that they are mostly as
sociated with heavy currents. Any com
ponent which carries substantial current 
will heat up and it is the stresses set up 
by the thermal changes that generally 
cause the dry joint.

There are not many high current com
ponents on the small signal board in the 
Kriesler. It didn't take long to check all 
of these, and none of them were dry!

The CRO was again pressed into ser
vice, to look at the video signals and 
supply rails. Whenever the fault ap
peared, the signals went frantic. Video, 
sync and supply all jumped about, in
creasing and decreasing in time with the 
black and white lines on the screen.

I was able to trace the disturbances 
back as far as the output from the video 
IF module, in the top left corner of the 
small signals board. Then, using a soft 
plastic knitting needle, I very gently 
probed around the module - and found 
it to be extremely sensitive.

The IF module is mounted in a tin
plate box, for all the world like an extra 
tuner. I was able to remove the top and 
bottom lids from the module and found 
that inside, the components were even 
more sensitive - the lightest touch sent 
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the screen into paroxysms of flashing 
lines and extreme pulling.

I removed the module and set it up 
on the bench, under a strong light. 
Using a lOx magnifying glass, I exam
ined every joint on the board. All were 
perfect, except for two pins under the 
TDA2540 IF amp and demodulator 
chip.

These showed the classic dry joint ap
pearance, yet they were only minimal 
current, signal type pins with no real 
‘excuse’ for going dry-jointed.

I resoldered the pins, replaced the 
module, refitted the cabinet back and 
the job was done. Solid as a rock!

And it was on to the next one. This 
was a Toshiba C810 with no colour.

This is not an unusual fault with these 
sets. It is caused by dry joints, among 
the many through-board connections on 
the double-sided motherboard and mod
ules that make up the main part of the 
set.

My experience has been mostly no
colour, but similar faults can occur in 
the IF, video, sync or vertical sections 
of the chassis. All in all, the model is 
often ‘money for jam’ as far as we serv
icemen are concerned.

This particular set had been in before 
with a similar fault, and resoldering the 
pin-throughs on the chroma module had 
cured the trouble. Now it had recurred 
and deeper investigations were needed.

I found that I could restore colour by 
flexing the mother board under the 
chroma module. This led me to suspect 
that there was another dry joint among 
the pin-throughs on the main board. 
But although they were visible on the 
top of the board, they were quite inac
cessible among the module sockets, 
delay lines and other components.

There was nothing for it but to re
move all the hardware, to give my tini
est soldering iron access to the tracks. 
This took quite some time, but was 
straightforward enough and the job was 
eventually done, with the set showing 
perfect colour. Let's hope it stays that 
way.

Job number three was an NEC video 
recorder, reported to play the sound but 
not the picture.

This was another of those ‘money for 
jam’ jobs. It was nothing more than 
dirty video heads, and cleaning them re
stored the unit to first class condition.

The NEC is not quite as easy as most 
VHS machines, when it comes to clean
ing the heads. The whole tape path is 
hidden under a complicated tinplate 
shield and this has to be removed for 
access to the heads. A five minute job 
in most machines can be stretched out 

to at least half an hour with the NEC, 
particularly if the opportunity is taken 
to clean the whole tape path while the 
covers are off.

Job number four was a Philips 34cm 
portable, reported as having bad colour 
and to be shutting down occasionally. 
The shutting down wasn't hard to cure 
- the bad colour was quite another 
story.

A dry joint at the collector pin of the 
line output transistor turned out to be 
the cause of the shut down. Resoldering 
this was a complete and permanent 
cure, but it did nothing for the colour 
problem.

All in all, this model is 
often ‘money for jam’ as 
far as we servicemen are 
concerned...
Actually the owner had made the un

derstatement of the year when he said 
the set had ‘bad colour’. In fact, all the 
colours were reversed, with cyan-faced 
footballers playing on bright blue grass, 
under a sort of browny-green sky.

When first faced with this kind of 
fault, one worries about all kinds of 
chroma problems. Delay lines, demodu
lators, reference oscillator phases, a 
hundred and one possible sources of 
trouble come to mind.

With the colour turned down, the set 
gave a near perfect black and white pic
ture - and this only complicated mat
ters, because good monochrome actu
ally pointed away from the real cause of 
the trouble.

In fact, these symptoms were caused 
by gross purity errors, in turn caused by 
the failure of the set's degaussing cir
cuit. In this case the degaussing coil had 
gone open circuit a couple of years ago, 
and the tube had been subject to pro
gressive magnetisation by the stray field 
from a nearby hifi speaker!

Restoring the picture to normal was 
easy, restoring the set to normal was 
not. It took only five seconds with the 
degaussing wand to restore the purity 
and with it, normal colour to the foot
ballers and their playing field.

I set about removing the faulty de
gaussing coil, only to find that it ap
peared to be secured under the picture 
tube mounting screws. Getting it out 
would require the complete removal of 
the tube from the cabinet. Then there 
would be a delay of a week or so, while 
I got the new coil and fitted it to the 
set.

Finally, while I was pondering on the 
problem, the owner rang to ask if the 

set could possibly be done by the next 
day. I explained the situation to him, 
and after a bit of discussion, we came to 
an arrangement.

He would take the set as it was, and 
would remove the offending loud
speaker to another room. If and when 
the purity goes funny again, he will 
bring the set back for me to degauss 
with my ‘magic wand’.

I will fit a new coil next time the set 
comes in for repair, while it is opened 
up. This will save the owner money on 
the present repair, and will give me 
time to get the needed part into stock.

Next, I had a look at one of the 
stereo radios that had come in. It was 
one of those yard-long ‘ghetto blasters’, 
and it had had an interesting accident. I 
was told that it had been run over by a 
car!

It had been left sitting on the boot of 
the car and the driver, unknowingly, 
reversed down the driveway. The radio 
slid off the boot and reappeared in front 
of the car a few yards further down the 
drive.

Incredibly, the only obvious damage 
was that the cabinet back had a large 
hole in it near the AC power cord sock
et, and cracks radiating outward to the 
top and bottom of the cover. Unfortu
nately there was more serious damage 
inside the set, but I was able to repair it 
all with bits of wire and Araldite.

The cabinet back was beyond repair 
and at the time of writing I am still 
waiting to see if a replacement is avail
able from the makers. If it's not avail
able, I'll patch the broken one with 
Araldite (what else?) and fibreglass and 
the owner will have to relegate it to use 
as the kitchen set.

Finally, to round up a wet day in the 
workshop, I tackled a job that I should 
never have started so late in the day. It 
was a National TC1401A with two unre
lated problems.

The owner had brought it in mainly 
because it had developed low height 
and bad linearity. But he also brought 
in a new cabinet and asked if I would 
change it over for the old one!

It seems that the set had once been 
involved in a small fire. Burning cur
tains had fallen on the cabinet and had 
badly distorted the plastic. The set suf
fered no other trouble and continued to 
work quite satisfactorily.

The owner's insurance policy covered 
replacement of the damaged cabinet 
and this was obtained from National, 
but was never installed. The owner de
cided to wait for the next service call, 
and have the new cabinet fitted then.

For eight years the owner has put up
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Serviceman
with his distorted telly while all this 
time the new cabinet has sat in a cup
board in the hallway. My call to repair 
the bad vertical linearity was the first 
service the set has had in its 13-year 
life.

Removing the old cabinet back was 
no trouble, but the front panel and es
cutcheon was a different story. The 
TC1401A weighs no less than 23.5kg, or 
just over 50 pounds. It's the least port
able ‘portable’ I've ever come across.

Most of the weight is in a large and 
cumbersome power transformer. This 
makes the chassis extremely awkward to 
handle, once the brackets that hold it to 
the front panel are removed. I had sev
eral close shaves before I had the pic
ture tube safely mounted on the new 
front panel.

It was quite late in the evening before 
I had the chassis refitted and ready for 
the vertical repair, so I decided to leave 
that for another day. In the event it was 
quite simple - an open circuit bypass ca
pacitor (C463, 22uF/250V) on the sup
ply to the vertical output transistors.

All of this had nicely filled in a wet 
weekend, and by Monday the sun was

VIDEO RECORDER 
SPARTS?

I
*MANUALS

• BELTS
• GEARS

• IDLER WHEELS

• PINCH ROLLERS

• VIDEO HEADS

• SEMICONDUCTORSOPEN SATUREW MORNINGS

TELEVISION REPLACEMENTS

134A AYR ST 
DONCASTER 
VICTORIA 3108
AUSTRALIA 

FAX (03) 850 4843 

shining again and I was back to painting 
my roof.

While standing on the topmost ridge, 
I was struck by an odd fact. As far as I 
could see, my roof was the only rusty 
one for miles around. A cynical col
league suggests that it is galvanic action 
from all the electronic/electrical work 
that goes on under the iron!
Philips footnote

Back in the January issue this year, I 
told the story of a Philips television with 
a power transformer of doubtful quality. 
The transformer had been cooked and 
after several unsucessful tries to get a 
replacement, I had to refit the old one 
and hope that it would stand the test of 
time.

Well, Philips couldn't supply a new 
transformer, but there are still hun
dreds, even thousands of good trans
formers out there, in sets that are now 
being junked for bad tubes or other 
faults quite unrelated to power prob
lems.

Just recently I helped the widow of a 
former colleague to clean up his work
shop and junkheap. Under long grass 
behind the garage I came across no less 
than four KT2A-3's with broken cabi
nets or picture tubes. Two of them still 
had their transformers intact, though 
rather rusty.

If only I had known that he had those 
junked sets! He could have sold them to 
me for money, and I could have re
turned that set to my elderly customer 
with much more confidence!
Cry from the heart

Finally this month, I'd like to pass on 
the following item which appeared re
cently in the Melbourne BBC User 
Group newsletter. I don't know who 
the author was, but he deserves a much 
wider audience because the philosophies 
expressed here are fundamental to all 
electronics servicing.

The tips it gives apply just as much to 
radios, videos, TVs, CD players, etc., 
as they do to the computers he refers 
to. They should be heeded by everyone 
with a piece of modern technology that 
needs attention.
FIVE THINGS YOUR REPAIRMAN 
WOULD LIKE YOU TO KNOW:
READ THE MANUAL. Granted, most 
are written by semi-literate types who 
probably should be relegated to writing 
the tax laws, but you may find some 
golden nuggets of information that will 
save your technician's time - and your 
money. A large number of computer 
problems result from not following in
structions.

BE SPECIFIC. The more accurately 
you can describe a problem, the easier it 
will be to fix. Don't come in and an
nounce, “My printer's broken”. The big
gest problem is with intermittent prob
lems - those that come and go without 
explanation. Try to determine a pattern: 
Do they happen after the computer's 
been on a long time? Do they happen 
after you perform some type of opera
tion, such a printing a document or re
trieving a file? It is with such informa
tion that technicians fix things quickly 
and effectively.
MOVE IT GENTLY. When you bring 
your equipment in for repairs, put it in a 
box and secure it so it won't rattle 
around. Bumping and jarring the com
puter as you carry it around unprotected 
can cause additional problems.
FIXING COMPUTERS IS AS MUCH 
AN ART AS A SCIENCE. Computer 
owners expect things to be fixed perfectly 
the first time. Don't expect too much too 
quickly. It may be unfair to expect a 
technician to resolve in an hour what has 
resulted from years of abuse and neglect. 
NO TECHNICIAN DOES EVERY
THING RIGHT ALL THE TIME. 
There are less-than-scrupulous techni
cians, of course, but the complexities of 
computers are immense. The best techni
cians aren't those who never make mis
takes, but those who make sure no 
customer is dissatisfied.

Excellent advice, don't you agree? I 
hope you'll join me again next month. ®

Fault of the Month
Blaupunkt ‘Cardona’ or similar 
chassis.

SYMPTOM: Frequent failure of 
RI 140 (3.3 ohms in 26" sets, 0.22 
ohms in 22" sets). This resistor is 
the main feed to the vertical output 
transistors so customer complaint is 
“..a horizontal line”.
CURE: Resolder dry joints under 
the thick film resistors on the verti
cal board. Also, replace C1050 
(47uF 16V) and C1051 (2.2uF 63V) 
with conventional electros if the 
ones fitted are in rectangular, white 
plastic packages.

This information is supplied by 
courtesy of the Tasmanian branch 
of The Electronic Technicians’ Insti
tute of Australia. Contributions 
should be sent to J. Lawler, 16 
Adina Street, Geilston Bay, Tasma
nia 7015.
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COMpON^

289 Latrobe Street, d
MELBOURNE

X? PHONE: (03) 602 3499 FAX: (03) 670 6006
SYDNEY (Office only): (02) 906 2411

CDCCDDirCI ICT ON OUR COMPLETE F HEZIZ rnlUL LIO I range of products

MODEL MF353:
- 720K BYTES CAPACITY (FORMATTED)
- INCLUDING 5.25” BRACKET

$180
MODEL MF355:

1 .44M BYTES CAPACITY (FORMATTED)
- INCLUDING 5.25” BRACKET

$198

MODEL MF501:
- 360K BYTES CAPACITY (FORMATTED)
- 40 TRACK, HALF-HEIGHT

$140
MODEL MF504:

- 1.2M BYTES CAPACITY (FORMATTED)
- 80 TRACK, HALF HEIGHT

$180

VERBATIM DISKETTES
DATALIFE 3.5” DSDD 720K BYTES DISKETTES (PACK OF 10)................................................. $37.50
DATALIFE 3.5” DSHD 1.44M BYTES DISKETTES (PACK OF 10).................................................$75.00
DATALIFE 5.25” DSDD 360K BYTES DISKETTES (PACK OF 10)...............................................$26.00
DATALIFE PLUS 5.25” DSDD 360K BYTES DISKETTESTEFLON COATED (PACK OF 10).... $32.50
DATALIFE PLUS 5.25” DSHD 1,2M BYTES DISKETTES TEFLON COATED (PACKOF 10).........$39.00

__ ALL PRICES INCLUDE SALES TAX. TAX EXEMPT AND OEM P.O.A.
Freight: The prices quoted are ex Store, cost of delivery and the risk of loss in transport fall upon the purchaser.

For the convenience of customers, delivery can be arranged through the supplier at the schedule of rates set out 
below.

Minimum 1. Local Post $2.50
Charge 2. Interstate Post $3.50
ONLY 3. Carrier, Melbourne & Metropolitan — $5 up to 3kg. Only SMALL ITEMS will be sent by post

4. Carrier: Interstate — up to 3kg.
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Project for newcomers:

Simple, low cost 
variable bench supply
Here’s a great little project for the newcomer to electronics. 
It’s not only easy to build and low in cost, but very useful - 
providing safe, adjustable, ripple free power for your future 
projects. And as an additional bonus, it's also overload and 
short-circuit protected.

by JIM ROWE
There's an old adage in electronics 

that says you can never have too many 
power supplies. It applies just as much 
to the engineer or scientist in his lab, as 
to the radio amateur in his ‘shack’ or 
the hobbyist in his workshop. Somehow 
or other, you always seem to need at 
least one more power supply than you 
have - it seems to be a kind of law of 
nature, like Mushy's famous one deal
ing with the perversity of inanimate ob
jects.

This being the case, building up a 
power supply as a project is almost al
ways a good idea - time and money 
permitting, of course. And this is true 
especially for the newcomer to electron

ics, who may well have very few exist
ing power supplies at their disposal.

The new power supply design de
scribed here has in fact been designed 
especially for the newcomer and begin
ner. It is very simple and straightfor
ward, and therefore very easy to build. 
So much so that it would make an ex
cellent educational project, for technical 
colleges and school electronics courses - 
particularly in view of the low cost for 
the parts involved.

Yet at the same time, the resulting 
supply provides a source of clean, well 
regulated low voltage DC, smoothly 
variable from about 1.5 volts to above 
15V and capable of delivering currents 

of up to more than 500 milliamps. This 
makes it very suitable for powering a 
very high proportion of experimental 
circuits and simple projects, of the kind 
likely to be built by newcomers.

Thanks to the use of a high-perform
ance regulator IC, the actual perform
ance is actually quite impressive. For 
most output voltage settings the output 
level drops less than 2mV (millivolts) 
from its no-load value, for any current 
level up to the rated 500mA (mil
liamps). Even at the 15V output setting, 
where the regulation is not quite as 
good, this droop only increases to a 
mere 6mV - representing a regulation 
figure of 0.04%.

The AC ripple rejection performance 
is equally good. As you would expect, 
this too is dependent upon the output 
voltage setting and load current, being 
worst at 15V output and a 500mA load. 
However as the output ripple figure for 
this condition is still only 5m V peak to

The completed power supply. The use of a plug-pack power transformer ensures that it is not only safe to build, but 
to use as well. The output is very clean and well regulated up to above 500mA.
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A close-up inside the case, showing many of the components. Note the rectifier diodes, nestling under the wino’ of 
the regulator IC's heatsink. ”

peak, and falls to less than 2mV p-p at 
lower voltages, you can see that it com
pares favourably with supplies costing 
very much more.

Of course a power supply to be used 
on the workbench for powering experi
mental circuits also needs to be fairly 
rugged, and not vulnerable to damage 
from the occasional short circuit or 
other mishap. How does such a simple 
and low cost supply cope with this re
quirement?

Very well, in fact. The regulator chip 
itself provides current limiting, thermal 
overload protection and safe operating 
area protection, making it a very rugged 
device. In addition, the circuit used 
here augments the chip's own protec
tion with a simple sensing circuit which 
monitors the load current and effec
tively shuts down the regulator chip 
when it detects an overload condition. 
As a result, and despite its simplicity 
and low cost, the supply is really very 
‘rugged’.

At this stage you may be thinking that 
there must be a catch in all this. A 
really simple and low cost supply, with 
all these features - surely something 
must be missing, compared with the 
fancier and more expensive models? Of 
course there is.

The things that you don't get in this 
design are meters or digital displays, to 
tell you exactly what the output voltage 

and/or load current are, at all times. 
Nor do you get adjustable current limit
ing, which can be nice if you want to 
provide protection for the devices in 
your experimental circuit, as well as the 
supply itself. Nor do you get multiple 
voltage outputs, separately adjustable or 
alternatively able to ‘track’ each other 
so that you can adjust them all up and 
down with a single knob.

All of these frills are missing, to be 
sure. But then the output voltage is 
very well regulated, and can be adjusted 
quite closely enough for most circuits 
using the markings provided on the con
trol knob. In any case, you can always 
check the output voltage level with your 
multimeter, and if necessary tweak the 

output control to the exact value 
needed for circuits that are especially 
critical. And most of those other facili
ties are not needed for the majority of 
basic electronics work, particularly the 
kind of work tackled by the newcomer.

On the positive side, a further impor
tant feature of this design is that it 
makes use of a separate ‘plug pack’ 
stepdown transformer, which keeps all 
dangerous high voltages isolated to 
within the sealed case of the trans
former itself. As a result, all of the ac
cessible circuitry of the supply carries 
only low-voltage AC and DC - making 
it completely safe, even for inexperi
enced beginners.

So all in all, this is really an excellent 

ELECTRONICS Australia, July 1989 71



Variable bench supply
project for the newcomer and electron
ics student. It is low in cost, easy to 
build, a good performer, an excellent 
way to learn about basic power sup
plies, extremely safe, and also particu
larly useful when completed. What 
more could you want?

Incidentally the basic development 
work for this project has been per
formed by the R&D department of 
Dick Smith Electronics, and this com
pany will be making available complete 
kits for it. These will include the plug
pack transformer, etched PCB, and case 
complete with a pre-punched and silk- 
screened front panel, making it very 
easy to build a professional-looking sup
ply.

At the time of writing the complete 
DSE kit is expected to sell for only 
$39.95, or possibly a little less.

Having designed the PCB for the 
project, DSE is retaining copyright on it 
- meaning that other firms cannot dupli
cate the board commercially. However 
DSE has advised that it is quite pre
pared to supply transparencies of the 
PCB artwork to schools and colleges, if 
they wish to etch their own PCBs for 
the project as part of practical class 
work.
How it works

Now let us look at the circuit sche
matic, to see how it works.

The plug-pack transformer used takes 

the 240V from the mains and steps this 
down to 16 volts AC, at up to 900mA. 
This low-voltage AC becomes the input 
to the power supply circuit proper, with 
switch SW1 used to turn the supply on 
and off.

Diodes D1-D4 are connected in a 
standard ‘bridge’ rectifier configuration, 
to convert the incoming AC into unidi
rectional current pulses. Capacitors Cl 
and C2 are then used as a ‘reservoir’, 
smoothing the output from the rectifier 
and producing an unregulated DC out
put which varies between about 23V for 
no load, down to about 18-19V at a 
loading of 500mA. At this current level 
there will also be a significant ‘ripple’ 
superimposed on the DC.

The LED provides a ‘pilot light’ for 
the supply, showing when power is pre
sent. Resistor RI is used to limit the 
current drawn by the LED to a safe 
value, around 14mA.

The adjustment, regulation and 
smoothing of the unregulated rectifier 
output, to produce the supply's final 
output voltage is all performed by ICl, 
which is an LM317T adjustable 3-termi- 
nal positive regulator chip. We needn't 
go too deeply into what goes on inside 
this device, because in reality it is quite 
complicated - as you can see from 
Fig.l, it consists of some 25 bipolar 
transistors, a FET, three zener diodes 
and 30-odd passive components.

For simplicity, it's easier to think of 
the chip as a ‘black box’ with three ter
minals, marked ‘Vin’, ‘Vout’ and ‘Adj’. 
And as these labels suggest, the termi
nals are used respectively to take the 
unregulated input voltage, produce the 
regulated output voltage and perform 
the adjustment.

In many ways, ICl behaves rather 
like an ‘intelligent’ resistor, connected 
between the Vin and Vout terminals, 
whose value varies in such a way as to 
keep the output voltage constant despite 
changes in the output voltage or the 
load current. And the actual value of 
output voltage at the Vout terminal de
pends upon what we do with the Adj 
terminal, as the IC itself is designed to 
maintain the voltage between the Vout 
and Adj terminals fixed very accurately 
at a voltage Vref, which is very close to 
1.25V.

Fig.2 shows the basic circuit for using 
the LM317 as an adjustable voltage 
resulator. A fixed resistor RI is con
nected between the Vout and Adj ter
minals, with a variable resistor R2 be
tween the Adj terminal and the 
grounded negative supply rail.

Since the action of the regulator chip 
is to maintain the voltage across RI at 
Vref, this causes a fixed current II to 
flow through RI, where

Il = Vref/RI
This same current II flows through 

the adjustable resistor R2, together with

Fig.1: A look inside the LM317 regulator IC. It may look simple on the outside, in its 3-leaded transistor type case, 
but inside there's a lot of circuitry - as you can see!
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Fig.2: The basic circuit configuration 
used with the LM317 regulator.

the small sensing current Iadj which 
flows out of the chip's Adj terminal. 
The chip is designed to keep Iadj also 
very stable, typically at about 50uA (mi
croamps), so the total current through 
R2 is virtually constant.

By varying R2, we can therefore vary 
the voltage across it due to II and Iadj, 
and hence the voltage between the 
chip's Adj terminal and the negative 
rail. And because the overall output 
voltage Vout will be equal to Vref plus 
the voltage across R2, this means that 
R2 becomes an adjustment for Vout.

The relationship between R2 and 
Vout is therefore:

Vout = Vref + R2.(I1 + Iadj)

and because II is simply Vref divided 
by RI, this expression can be re-written 
as:

Vout = Vref.(1 + R2/R1) + R2.Iadj

In other words, Vout is controlled 
only by R2, RI, the chip's output volt
age Vref and its small sensing current 
Iadj. And as all of these are essentially 
independent of both the input voltage 
Vin and the current drawn by the load, 
this means that Vout is tightly regulated 
at whatever value we set it at using R2.

In fact because Iadj is quite small 
compared with II, we can almost ignore 
its effect, and simplify that last expres
sion down to:

Vout = Vref.(1 + R2/R1)
From which you can hopefully see 

that Vout is basically equal to the sum 
of two parts: Vref itself, plus a second 
part equal to Vref multiplied by the 
ratio of R2/R1.

So if R2 is set to zero, Vout will be 
equal to Vref - around 1.25V. This is 
therefore the minimum output voltage.

If R2 is set to a value equal to RI, 
then Vout will be very close to double 
Vref, or 2.5V. Similarly if it is set to 5 
times RI, Vout will be 6 times Vref, or 
7.5V. And if R2 is set to 11 times RI, 
Vout will be equal to 12 times Vref, or 
15V.

The maximum value to which we can 
set Vout is governed not so much by 
R2, but by the input voltage Vin. This 
is because the chip needs at least 2.5 
volts between its Vin and Vout termi
nals, in order to work properly. So we 
can only increase R2 to the point where 
Vout rises to within 3 V of Vin, before 
the chip will start to lose its control of 
the situation.

The actual ratings of the LM317T 
allow it to handle voltage drops of up to 
40V between input and output, so the 
basic circuit of Fig.2 can be used to 
regulate up to around 37V, if required. 
Similarly it can handle up to about 1.5A 
of load current, when it is provided with 
a suitable heatsink.

Now let's turn back to the actual cir
cuit schematic of the supply, and see 
how it compares with Fig.2.

Variable control VR1 is obviously 
equivalent to R2 in Fig.2, but instead of 
fixed resistor RI we now have 100-ohm 
trimpot VR2 in series with 39-ohm 
resistor R4. The reason for this is to 
allow minor adjustment of the value of 
the upper ‘RI’ resistor, so that the con
trol range of VR1 can be set for correct 
reading of the pointer knob against the 
front panel markings.

Typically VR2 will be set to around 
51 ohms, giving a total upper resistance 
of 90 ohms and a maximum resistance 
ratio of 11 times - for a maximum out
put voltage of 15V (12 times 1.25V).

Capacitors C3 and C4 are to ensure 
that the regulator chip IC1 operates in a 
stable fashion, and does not have any 
tendency to oscillate or ‘hunt’ when 
there are sudden changes in input volt
age or load current.

By this stage you're no doubt wonder
ing what is the purpose of transistor QI, 
and resistors R2 and R3. These are not 
part of the basic regulator circuit, but 
provide the overload protection.

QI is normally cut off, with no for
ward bias applied to it. However resis
tor R2 is in series with the negative sup
ply rail, and as the load current rises so 
does its voltage drop. As as the base of 
QI is connected to the load side of R2, 
via R3, this voltage drop provides the 
transistor with forward bias.

Since the value of R2 is 1 ohm, this 
means that when the total current 
drawn by VR1 and the load reaches 
about 600mA, the voltage drop across 
R2 reaches 0.6 volts. And when this 
level is reached, as forward bias for QI, 
it begins conducting - and shunting 
VR1.

This reduces the effective value of 
VR1, ‘turning down’ the regulator's 

output voltage just as if VR1 had been 
turned down itself. The regulator thus 
shuts down, its output voltage falling to 
only 1.25V. Together with the regulator 
chip's own internal protection circuitry, 
this prevents any damage - even when 
the output is short-circuited.

The remaining component to be ex
plained is diode D5, connected between 
the Vin and Vout terminals of the regu
lator chip. If you followed the previous 
discussion of the way the regulator 
works, you'll no doubt realise that when 
the circuit is operating normally, this is 
reverse biased by at least 3V, and there
fore inoperative.

The purpose of D5 is not to take part 
in normal operation, but to protect the 
regulator chip against possible damage, 
when the input power is turned off.

When the power is turned off, by 
opening SW1 or the mains switch, the 
voltage across Cl, C2 and C3 may drop 
to zero faster than that across C4 and 
any capacitors connected externally 
across the load. If this happens, a re
verse voltage may be applied across 
IC1, with its output terminal tempo
rarily more positive than the input ter
minal. And this reverse voltage can 
damage the internal circuitry of the 
chip. However by connecting D5 in the 
manner shown, it will conduct in this 
situation and prevent the reverse volt
age from rising above 0.6 volts.

Just before we discuss construction 
there is a small point which you should 
note about circuit operation. This is that 
because the supply uses a ‘plug-pack’ 
stepdown transformer, for safety, the 
‘power’ switch SW1 only controls the 
output from the power supply - not the 
240V input to the transformer.

This means that while SW1 can be 
used to turn the power supply output on 
and off, during normal operation, the 
mains power should also be turned off 
at the 240V outlet when the supply is 
not to be used for some time. Other
wise, the plug-pack transformer will be 
left connected to the power, and there 
is a small risk that it could overheat.

This comment applies not just to the 
present power supply project, of course, 
but to any project which uses a plug
pack transformer or ‘battery eliminator’ 
supply.

Building it up
Apart from the plug-pack transform

er, all of the circuitry for the power 
supply is housed in a small plastic utility 
case measuring 95 x 135 x 46mm. This 
is sold by Dick Smith Electronics as 
Cat. No. H-2503, and has two clip-to-
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gether top-and-bottom half sections with 
removable front and back panels.

Power switch SW1, output voltage 
control pot VR1 and the two output ter
minals are mounted on the front panel, 
as you can see from the photographs, 
while all of the rest of the components 
are mounted on a small PC board mea
suring 78 x 65mm and coded ZA-1427. 
Although mounted on the front of the 
PCB, the LED is mounted with its lead 
left at full length; these are then bent at 
90°, so that it can be pushed through a 
small hole in the front panel alongside 
SW1.

The placement of all of the parts 
mounted on the PCB should be fairly 
clear from the overlay diagram, and the 
internal photographs. The regulator 
chip IC1 is mounted on a small pressed- 
metal heatsink, on the top of the PCB 
at the centre rear. The heatsink is nor
mally in the shape of a ‘U’ (DSE Cat. 
No. H-3402), but as its height is a little 
too great to fit inside the current box, if

PARTS LIST
1 16V/900mA plug-pack trans

former
1 Instrument case, 135 x 95 x 

46mm
1 PC board, 78 x 65mm, ZA- 

1427
1 SPST miniature toggle switch
2 Screw terminals, 1 red & 1 

black
1 Small pointer knob
1 Small ‘U’-shaped metal heat

sink, for TO-220 devices
7 PCB terminal pins

Semiconductors
1 LM317T three-terminal regu

lator
1 BC548 or similar NPN transis

tor
1 Red LED, 3mm diameter
5 Power diodes, 1N4001, 

1N4004 etc.
Resistors

1 1 ohm 1/2 watt
1 39 ohm 1/4 watt
1 1.5k 1/4 watt
1 2.2k 1/4 watt
1 1k linear pot
1 100 ohm horizontal trimpot, 

small
Capacitors

1 0.1 uF ceramic
1 22uF 16VW electrolytic, PCB 

mount
2 470uF 25VW electrolytic, PCB 

mount 

left in this form, the two sides are ac
cordingly bent down to angles of 45° to 
the centre section. This just allows 
everything to be assembled snugly, 
while still giving IC1 sufficient heat 
sinking.

Note that the two four rectifier diodes 
D1-D4 are at the rear of the board, be
hind the reservoir capacitors Cl and C2, 
and are therefore underneath one ‘wing’ 
of the regulator heatsink. This doesn't 
effect operation, but does make them a 
little harder to find!

To wire up the board, we suggest that 
you fit the PCB pins used for the vari
ous off-board connections first, pushing 
them snugly into the board from the 
component side before soldering. Then 
fit the resistors, bending their leads so 
that they too fit snugly down against the 
board before soldering.

Next fit the trimpot VR2, making 
sure that its three lugs are again pushed 
firmly through the PCB holes before 
soldering.

Now fit the capacitors, taking care 
with the three electrolytics to ensure 
that they are fitted with the correct po
larity. Then you can fit the five diodes, 
in much the same way as for the resis
tors but again watching that they are fit
ted with the correct polarity.

Transistor QI can now be added, tak
ing care both to get its connections right 
and not to push its leads through the 
board too far. Leave around 4 or 5mm 
of device leads above the board, as the 
PCB holes are further apart than the 
leads where they leave the transistor 
body, and the leads will be subject to 
undue strain if the body is pushed too 
close to the board.

The PCB overlay 
and wiring 
diagram for the 
supply. As you 
can see, there's 
very little involved 
in putting it 
together.

Now mount the LED, again making 
sure that it is fitted the correct way 
around. Leave its leads at their full 
length, pushing them through the PCB 
holes just far enough to make good sol
der joints on the copper side. Then 
bend the leads carefully over at 90° just 
above the board, ready to locate the 
LED body in the front-panel hole when 
everything is assembled.

Finally the regulator chip IC1 can be 
added, in the following way. First bend 
the heatsink fins down to the correct 
angle of around 45°. Then bend the 
three leads of IC1 downwards at 90°, at 
a point about 4mm from the body - just 
past the point where they reduce in 
width.

It should now be possible to mount 
the heatsink on the top of the board, 
with the regulator above it so that its 
leads are passing down through the 
three small matching holes in the PCB, 
and with the mounting holes of heat
sink, IC1 and PCB all in alignment. 
You can then fit a 3mm (or 1/8") ma
chine screw and nut, carefully tightening 
up to hold everything together without 
disturbing the IC pins. And finally you 
can solder the three pins, to connect the 
IC into circuit electrically.

At this stage the output terminals, 
output adjustment pot VR1 and power 
switch SW1 may be mounted on the 
front panel, using the red terminal in 
the upper position for the *+’ output. 
The pot should be mounted so that its 
three connection lugs are uppermost, as 
the panel is asymmetrical and there is 
no room for them below.

Now connect short lengths of red and 
black hookup wire to the rear of the
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Another view inside the case, this time looking straight down. Use this 
together with the diagram opposite, as a guide to assembling your own 
supply. Note the knot in the incoming low-voltage AC cable.

two terminals, about 35mm long, and 
similar lengths of light hookup wire to 
the three pot lugs. You can also bring 
the end of the plug-pack output lead 
through the 4mm hole in the rear panel 
of the case, tying a double knot in the 
free end about 150mm from the end it
self.

After this prepare the end of the 
power lead by pulling the two insulated 
wires apart, for a distance of about 
75mm. Then strip about 4mm of insula
tion from the ends of each, and solder 
them to the centre and upper lugs on 
the rear of the switch.

Following this, locate a point on one 
of the two wires about 60mm from the 
switch, and cut that wire only at this 
point. Then strip back the insulation on 
both cut ends, and solder them to the 
pins at the rear left of the PCB, just 
alongside the four rectifier diodes.

You can now mount the PCB inside 
the bottom half of the case, making 
sure that the LED fits comfortably 
through its allocated hole in the front 
panel. After this you can solder the 
three wires from the pot lugs to the 
three PCB pins immediately behind the 
pot, and the two heavier leads from the 
output terminals to the two remaining 

PCB pins, at the front right-hand corner 
of the board.

The wiring of the supply is now com
plete, and you are ready for the ‘smoke 
test’. This is simply a matter of plugging 
the plug-pack transformer into a con
venient power outlet, with SW1 in the 
‘up’ or off position, and then gingerly 
turning on the 240V power. If there is a 
puff of smoke, and/or a nasty ‘phhhhutt’ 
sound, you have probably made a wir
ing mistake - so switch off fast, and 
check everything again. It may be nec
essary to make repairs, if there has 
been any permanent damage.

It's really quite unlikely that there 
will be any smoke, thanks to the PCB 
and if you've been following the above 
description of construction. So if there 
is no obvious problem, and a finger ap
plied to the regulator IC and the plug
pack transformer shows that they are 
still quite cool, your supply has prob
ably passed the test.

Just to make sure, try turning on 
SW1. You should be rewarded by a 
reassuring glow from the LED, and still 
no other ill effects. The regulator IC, 
transistor QI and plug-pack transformer 
should still be as cool as cucumbers, 
showing that everything is in order, and 
ready for the final adjustment.

up
There is really only one adjustment to 

be done, before the case can be clipped 
together. However before beginning, 
just make sure that you have fitted the 
control knob to pot VR1 so that it 
reaches the mechanical stops at each 
end in a balanced way. In other words, 
the positions of the knob pointer in 
both the fully anticlockwise and fully 
clockwise positions should be as close as 
possible to identical, in terms of angle 
to the vertical axis of the pot shaft.

With this right, the adjustment itself 
should be quite straightforward. The 
only additional items you will need are 
a small jeweller's screwdriver or similar 
tool, and a digital multimeter or analog 
multimeter of known calibration, set to 
a range where 15V DC can be read as 
accurately as possible.

First set the knob on VR1 to the ‘15’ 
mark on the front panel - i.e., a few 
degrees short of maximum. Then, using 
the DMM to monitor the output volt
age, simply adjust the internal trimpot 
VR2 with the jeweller's driver, until it 
is as close as possible to 15 volts. That's 
all there is to it.

This done, you can turn off and fit 
the top half of the case, pushing it down 
carefully so that it locates correctly over 
the front and rear panels. Then push it 
home until the spigots click together, 
and your power supply is complete. ®
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IF YOC BOVI SHOP AT JAYCAR 
YOITKE PAYIYC TOO MI CH

“CALLMASTER” end of model 
ANSWERING MACHINE BARGAIN
Sow 'KÄ ÄSÄ ,or $29S- 'n priM-

• L^ngth of message can be vaned • Announcement only • Incoming message is voice controlled i.e. stops recording when caller hangs 
T?j ° * M0"'"” 3 ePh°ne * Rap'd EraSe * W'" anSWer afler 2 °r 4 "nas * Use U as a dictation machine ’
I cltXuill dpprOVcO.

cat yt 7030 ONLY $159 - SAVE $140
/ 20 RANGE DIGITAL '>

I MULTIMETER + 10 AMPS +
■ DIODE CHECKER + ONE HAND 
• OPERATION + COMPACT SIZE

A genuine lowcost high performance digital multimeter at an 
unbelievable. Now everyone can afford a quality digital multimeter. 

■ Includes unique one hand operation feature whereby probes can slide 
mount into either side of the case so only one hand is needed to hold 

both the meter and the probe tip in contact with the test point.
Slide mount will also store test leads and probes.

<LED
10mm LEDs

Were $1.95 ea
NOW $0.950 ea

1’1 A 1’0 INI ULTRA
SONIC CLEANER
This great new product will clean an amazing range of 
products including jewellery, glasses, dentures, 
watches, relays, switches, connectors. PCB's, pens, 
camera filters etc.
The ultrasonic cleaner uses a transducer generator to 
produce millions of activated microscopic cleansing 
bubbles which blow dirt, grease and grime off 
surfaces, and deep into cracks and holes.
240 volt operation, 3 minute timer, ultrasonic frequency 
40kHz. STOCK DUE EARLY JULY . .
Cat. YH-5400 —

ONLY $199

LOOK AT THESE FEATURES 
• 3.5 digit LCD display 

• Diode checker 
.. • 1500 hour battery life

• Low battery indicator 
• Fuse protected 

• Impact resistant yellow case 
* • Compact size 135x72x31mm 

• High quality safety probes 
++ • Auto negative polarity

• Tilting bail 
u »3 month warranty

SEE CATALOGUE FOR
FULL DETAILS 
Cat. QM-1410 

JULY BARGAIN
SAVE $10

ONLY 
* $49.95

Red 
Yellow 
Green 
Orange

PCB Mount LEDs

Were 484 ea
NOW30e ea

20-1956
ZD-1958
ZD-1957
ZD-1959

Red 
Green 
Yellow

ZD-1780
ZD-1781
20-1782

37D PLUG BARGAIN
(37 way Cannon type D male)
Anpther scoop purchase. PC board mount, straight pins 
Normally $7.95 each
Cat. PP-0861

NOW ONLY $5 for 10 or 
$30 for 100
UNBELIEVABLE!
STOCK UP NOW

AC MILLIVOLTMETER
The model QT-2320 is a sideband Millivolt Meter for 
measuring from 0.3V to 100V in 12 ranges with bandwidth 
of5Hzto1MHz.
SPECIFICATIONS
Volts 
dB 
Accuracy 
Input Cl 
Bandwidth

0.3,1,3.10.30,100V in 12 ranges
-70 - +40dB (OdB 1Vrms, 0dBm=0.775V) 
±3% of full scale to 1 kHz or 400Hz 
1OM ohm for each range, 40pF or less

Amp Out 
Power 
Size

Weight

±3% 20Hz-200kHz 
d5% 10Hz-500kHz 
±10% 5Hz- 1000kHz 
1Vrms at full scale 600£l 
240V 50Hz approx 5VA 
205(H) x188(W)x 
145(D)mm 
approx 2kg

WWW na

MW KIT FOK J FLY 
AUTOMATIC CHARGER
FOR NiCads
Ref: EA July 1989
This kit is a fully automatic NiCad charger that 
is simpe and cheap to build. Once the battery 
is charged, the uni (automatically switches to 
trickle charge. Next month a NiCad discharger 
to suit this kit will be presented.
Kit includes PCB, box. panel and all specified 
components. Power supply extra - 
Cat. MP-3020 $14.95

Cat. KA-1718

$42.50
Cat. 0T-2320

SAVE $25 
JULY BARGAIN
ONLY
$200 ..

C0MPARE OUR PRICES
You'll be pleasantly surprised!

240 VOLT 15A 3 CORE 
MAINS LEADS
A generous 3 metre long lead with a moulded 10A 240V plug 
(all grey)

Normally $5 value ONLY $2 ea
Cat. PS-4110

IH VOLT CAPI BARGAIN
SPECIAL
0.47p.F 630V
CAT PRICE $2 ea

SPECIAL PRICE 
20 for $10
That's 1/4 of normal price 
Cat. RG-5247

BAGS

KRF CHOKE PACK

BACK 
AGAIN
For a short time only. 
Contains about 2kg of 
assorted goodies. Due to 
massive weight P&P is 
normal rates plus $5 
Cat. XB-9000
ONLY

$14.95

[LAST CHANCE 
ROTARY SWITCH
POT PACK
Contains no less than 15 - MSP Oak style 
rotary switches. At todays prices worth j 
$60-570. A

Last chance - only a few left.
Cat. SP-0780 I

ONLY $10

Over 50 pieces supplied.
Normally S5 /
Cat. RC-5600 '

JULY ONLY $4
Worth over $50.

Turn your surplus stock into cash. 
Jaycar will purchase your surplus 
stocks of components and 
equipment.CALL GARY JOHNSTON 
OR BRUCE ROUTLEY
TODAY ON (02) 747 2022



Quality Disks at Silly PriCGS
Another Jaycar direct import Would you believe - computer disks with a LIFETIME GUARANTEE for less 

money than you have ever had to pay before!

51/4' DSDD 48TPI DOUBLE SIDED
/DOUBLE DENSITY V
Cat XC-4730

$6.50 for 10
31/2" MF2DD 135TPI DOUBLE SIDED
/DOUBLE DENSITY
Cat. XC-4736

$26.95 for 10
51/4' DSHD 96TPI DOUBLE SIDED
/HIGH DENSITY
Cat. XC-4732

•CT Ac?

$18.95 for 10 h
All disks are supplied with envelope, index labels and write-protect tabs. Remember, these disks might 
be cheap but they are good quality. We are so impressed by the quality we are happy to offer 

a lifetime guarantee.

©@®@[p 
p(mß©KiÄ©@ 

©©ESUPOKlllRIír©

Yet another great factory surplus buy. They lose - 
you SAVE
Bargain 1
12 volt nominated pushbutton switch. Green bezel, 
as used in expensive car alarms.
(Momentary on/off). 12V lamp _____
supplied. Rectangular N.0./N.C.
contacts. Normally $15.95 \

ONLY $7.50 ------ }
10+ $6.50 ea
BELOW 1/2 PRICE
Cat. SP-0750 'nV'/
Bargain 2
Collet fixing instrument knob. Will accept 1/4’ or 
6mm pot shafts. 36mm diameter. 19mm height. 
Black polypropylene. Snap on 
cap cover wi th white marker 
supplied bu not pictured 
Quality.
$2 each HjlVM
10+ $1.50 ea iMjMBHBI
Cat HK-7100 VflaV
Bargain 3
Type 'J' thermocouple. Will measure from -200°C to 
+850°C! I Supplied with 650mm varnish 
impregnated glass fibre sleeving. Supplied with full 

data.
AN AMAZING $19.50
Cat. ZT-9400

Bargain 4
Thermal cutout switches. As used in hair dryers.
etc. Very handy. 
Cat. ST-3800 
Cat. ST-3810

77°C
128°C

$2 
$2

Bargain 5 
12V 10SPST Relay. 
PCB mount, high quality. 
ONLY $3.95 
10+ $3.50 ea 
Cat. SY-4048

Bargain 6 'WT'
Piezo buzzer 3-20 volt 24mm diameter. PCB mount.
Pins 15mm apart. Height 17mm.

’■ juer•; 3800Hz ¿/Tf,
RF13 sound pressure
$4.95
10+ $4.50 ea
Cat AB-3458

MIXED POT PACKS
Mixed Pots
A pack of at least 35 potentiometers which includes slider pots ■ single and dual, an assortment 
of pots and tab style pots with assorted shafts and a selection of quality 5mm vertical sealed 
trimpots and open 5mm horizontal styles. This represents excellent value at $7 .50

NORMALLY $7.50

o 8 
o 

Slider Pots

'COMPUTER LEAD BARGAINS
SAVE 50% on normal price
• 25D Male to 25D Male 1 8mt Cat. PL-0856
Normally $19.95
JUNE ONLY $9.95 SAVE $10.00

250 Male to 250 Female

t

4^ o $Ä *

You don't see this very often. A pack of 20 slides in assorted values between 5k and 500k 20 for 
$7.50. That's less than 400 each! The majority are dual gang which have been selling for $5.50 
each. A typical pack includes values such as 5k, 50k, 100k, 250k and 500k in 45 and 60mm lengths 

in single and dual styles.
--------------------- Cat. RP-3903

NORMALLY $7.50 „SUPER BARGAIN
BUY BOTH PACKS FOR $5

SAVE $10
1,8mt Cat. PL-0855

Normally$1995 Ä
JUNE ONLY $9.95 SAVE $10.00
• Centronics Plug to 250 Male 1 8m t Cat. PL-0854
Normally $18.95
JUNE ONLY $9.95 SAVE $9.00

NEW KIT
Stereo Compression 
for CD Players
Ref: Silicon Chip March 1989
You asked for it! After many requests from 
readers for this project, here it is.
This simple compressor circuit reduces the 
dynamic range of CD's so that you 
can make good recordings. Kit includes 

PCB. box and all specified components. 
(12V AC plugpack not included.
Cat. MP-3020 $14.95).
Cat. KC-5051

$49.50
The Sensational
30 PIECE ENGINEER'S 
DRIVER SET i

Here's what you get
• 5 Slotted Bits 0-1,3-4,5-6,8-10,12
. 5 Hex Bits 3/32", 5/64", 7/64", 1/8", 9/64"
• 4 Philips Bits No. 0,1,2 & 3
• 4 Square Recess Bits No. 0,1,2 & 3
• 6 Torx Bits T10.T15, T20, T25, T30, T40
• 2 Pozidrive Bits No. 1 & 2
• 1 x 1/4“ Drive Socket Adaptor
• 1 x 1/4" Drive Hex Bit Holder 
And its all housed in a sealable 
tough plastic case.

(VERBATIM DISKS AT 
UNREAL PRICES
Compare our prices with 
your normal supplier.
Description 
3.5' 1S/2D 
Cat. XC-4720 
3 5‘ 2S/20 
Cat. XC-4721 
3.5' 2S/HD 
Cat. XC-4722 
5.25’ 1S/2D 
Cat. XC-4725 
5 25" 2S/2D 
Cat. XC-4726 
5 25" 2S/HD 
Cat. XC-4727

1-9 Boxes 10+ Boxes

INCLUDES ALL O+ THESE PIECES:

= C

Cat. TD-2000

$19.95 THOUSANDS SOLD

S39.95

S46.95

S99.00

S22.00

S26.00

S37.95

S43.95

S89.00

S21.00

$24.00

S41.00 $39.95

'Verbatim i

240/110V Stepdown Trans
former Bargain
Jaycar has secured a quantity of fully enclosed 250VA-240/110V 
stepdown transformers. Each unit has a generous 1.7m long inlet 
(240V) cord with 3 pin mains plug. The 100V side has a cord 0.5m 
long The transformers are brand new and locally made and 
measure 115(H) x 148(D) x 95(W) (not including inlet/outlet cords) 
Weight is 5.3kg ■ so $6 extra postage applies over and above our 
normal P&P charges. £
Brief Specs: ”
240V input: 50Hz 1.14A max
110V output: 50Hz 2.17A max JUL JL.
All power wiring enclosed. '
Cat. MS-1080 ONLY $99

NORMALLY WORTH $199 
(Only $20 dearer than our 125VA unit which is not enclosed 

wiring).



ONLY $159

Cat. LC-5310
LIMITED QUA

EXTENDED TRADING HOURS!!
Parramatta 
Gore Hill 
Hurstville 
York Street 
Springvale 
Melbourne City 
Buranda Qld

Sat till 4pm. Thurs till 8.30pm
Sat till 4pm
Thurs till 8.30pm
Thurs till 8.30pm
Sat till 2pm. Fri till 8.30pm
Fri till 8.30pm
Thurs till 8.30pm

NEW KIT FOK JUNE 
TOUCH LAMI» »IMMER

Ref: Silicon Chip June 1989
So new. in fact, we don't have many details on it Uses brand 
new Siemens chip which will hold the light level when 
switched off- then on. Remote option available later 
Cat. KC-5052 

$32.95
KNOB PACK

Another Jaycar Surplus Deal...
We have a quantity of Japanese Sato brand knobs, some 
lovely aluminium, some black and aluminium and some are 
just black. We also have a quantity of Roan knobs with 
different coloured caps. The Sato knobs are imperial and the 
Roan metric.
This pack will include a minimum of 50 knobs generally 
more. The majority will be Rean knobs - with caps and the 
remainder Sato.
The Rean knobs are worth about $1.20 each and the Sato up 
to $2 each. We figure there is about $60 worth of knobs 
Cat. HK-7050

ALL YOURS FOR ONLY $10

SYNTOM - Drum 
Synthesiser

Ref: Silicon Chip May 1989
Fantastic drum synthesiser kit that will add real 
depth to any performance. See the 1989 Jaycar 
catalogue for full details • Page 15 
Cat. KJ-6502

$42.50

Dummy Camera Bargain - 25% OFF 
We have made a great purchase of realistic looking dummy TV cameras. They are 
Australian made, are supplied with adjustable swivel mounting bracket fixing 
screws, flashing LED circuit board and 2 flashing LED's. Also supplied is the 2 x D 
cell nylon battery holder to power the flasher circuit

5-9 
10+ 
all each

WAS 
$49.95 
$42.95 
$39.95

AT LAST!
Easy, Economical 
Cable Markers

Another surplus buy.
Quality English brand wrap around clear seal 
markers. Consists of a sticky patch 72mm x 25mm 
with a writing surface 25 x 25mm up one end. 
Sticker is then wrapped around the cable. Max 
cable diameter 16mm.
PACK OF 60
Cat. NL-4150

$4.95

NOW 
$37.46 
$32.21 
$29.96

LARGE SCREECHER SIREN
Unbelievable ear splitting sound, 120dB of it. Operates on 12V and draws 
300mA . Ideal for burglar alarms where deafening sound is required and space 
is not a problem.
Size 110(W)x 85(L) x 100(H)mm
Cat. LA-5720

WAS $24.95
NOW $19.95
SAVE $5

6 WAY POWER OUTLET WITH 
MAINS FILTER

Not only is it a 6 way power board, it incorporates a voltage surge and spike 
protector and noise rejection filter network. Supplied with two metre cord and 
mains plug, safely shutters on each outlet. Illuminated master on/off switch 
and even a safety circuit breaker.-----------------------------------

SMOKELESS 
ASHTRAY 

WHAT A FLOP
We really thought this was a good product, but
we were wrong.
Bee our catalogue for full details.

1/2 PRICE WAS $14.95
NOW ONLY $7.50
Cat. YX-2930

Cat. MS-4030

$59.95
NOTE: If you require absolute mains 
suppression don't forget our Australian 
made Squeaky Clean Mains Filters.

1

This is a marvellous product which will connecto virtually any home/ 
business alarm panel. It has a built in microphone which records a 16 
second message by you and then when the alarm is triggered will send the 
message to up to four different numbers, or any combination of the same. 
Suitable for tone and pulse systems. Also suitable as an alerting system for 
the elderly or sick. Easy to connect to both alarm system (N/C terminals) 
and telephone (2 wires). Requires 12V DC - from alarm panel.
We have seen this product for $249 in other electronic catalogues.

SAVE $90

OPEN AN ACCOUNT
Jaycar is quite happy to provide ACCOUNT
FACILITIES for the following:
• All schools (Government and non Government)
• All CAE's. Colleges, Universities, etc
• All State and Commonwealth Govt. Depts, 
including research institutions

All mining companies
All TV and Radio stations
All public i e. 'LTD* not Pty Ltd companies
All Ply Ltd companies must apply for an 

account, please ask for an account application 
form

PCB TERMINAL STRIP BARGAIN
These are high quality 10 way thermoplastic PCB terminal strip. 
As used extensively in the alarm industry. Units are supplied 

unassembled i.e. you have to screw the screws in. m-
These are normally $4.95 L>al rHCC bZ.yb ea
Cat HM 3205 This month Pkt 10 for only $10

Dear Customers
$ometimes the products we advertise 

are so popular they run out within a few days. At 
other times unforeseen circumstances might hold 
up shipments so that advertised lines are not in 
the stores by the time the advert appears.

And, very occasionally, an error may 
slip through our checks and appear in the advert 
(we're human too).

Please don't blame the store managers 
or staff, they cannot control a dock strike or a lost 
PCB artwork from a magazine to the PCB 
manufacturer for a new kit. or fix an error that 
appeared in print.

If you are about to drive across town to 
pick up an advertised item, why not play it safe 
and call the store first ■ just in case.

Thanks.

Mixed Semiconductor 
Pack

Brand new pack just finished. Guaranteed 
minimum 100 components supplied but packs 
generally exceed this amount. IC's, transistors, 
diodes. LED’s, RAM, etc.
Cat. ZP-8990

ONLY $10



Compare Jaycar's everyday low, low 
prices with your current supplier. 
Here are some examples. . .

BUS-11 HIGH VOLTAGE 
TRANSISTOR BARGAIN
Another surplus buy. This time a Philips transistor - BUS 11. 
Specs. NPN, T03, IcA - 5, Vceo - 400, Vcbo - 850 
This device would normally cost about $8. Don't miss out.

1-9 $1.50 EACH

CENTRONICS PLUG 
ONLY $7.50 Cat PP-0890 Z
©®MT PW
25 PIN D PLUG ®
ONLY $1.95 Cat PP-0840 If
©©KIT PW $©□©©
DPDT 3A 125V TOGGLE SWITCI
ONLY $2.35 Cat. ST-0572 y

o

o

PACKS AT BARGAIN 
EVERYDAY PRICES

10-99 $1.20
99+
Cat ZT-2218

$1.00

©®MT PW
MERCURY SWITCH (
ONLY $2.25 Cat. SM-1035 X

/ 1 300 1/4W Resistors
I Cat RR-1680 $6.50
< ©©MT ©AY
J 2 60 Greencaps
f CatRG-7199 $7.95

©@mt ©ay $ag=©®

.0 -
3

©©MT ©AY »©g^ /
10mm HEATSHRINK -1 metre 
ONLY $3.00 Cat. WH-5535 /A 
©®MT ©AY j
1.2AH GEL BATTERY // J
ONLY $22.50Cat SB-2480 JM

©®MT ©AY $©©□©§ JB
AA NICads 
ONLY $12.50 for 4 Cat SB-2452 

©©MT ©AY $&©□©©
NEON TEST SCREWDRIVER
ONLY $2.20 Cat. TH-2048 ft

©©MT ©AY 0®o©® (IJ

INDOOR BALUN
ONLY $2.25 Cat. LT-3022 /////

©@MT ©AY $©□©© W
CABLE JOINERS
$1.25 for 4 Cat. HP-1206

©©MT ©AY (?©[? §

Cal RE-6250
55 Electrolytics

$6.50
©©MT ©W $£go©®
4
Cat ZD-1692

100 5mm Red LEDs
$15.50

©©KIT W $g4)o©®
5 100 Mixed LEDs

I* SUPERTOOL
/ See catalogue page 116 for full details

ONLY $75
k Cat. TH-1900

©®MT ©AY 
$©©

JAYCAR 
SOLDERING 
IRON

240volt - 30 watt Cat TS-1450

$16.95

©©MT PW
[INSULATED STAPLES

Another surplus stock buy y
2 sizes -1/2‘and 5/8‘. Boxes of 100. Ai
WAS $2 per box //
NOW ONLY Z
750/bOX 100

\V2' Cat. HP-1185 5/8' Cat. HP-1186

Hat/carI? ELECTRONICS
SYDNEY - C(TY

PARRAMATTA
American!

CONCORD

VISA HURSTVILLE

ELNA COMPUTER 
CAPACITOR 
27,000jiF 35V Can 
Grab some while they last, which won't be long 
at this price. Limited quantity. Size 40mm wide 
85mm high including terminals.
Cat. RU-6715
ONLY $14.95^^
10+ $13.95 ea^^H

/^COMPUTER KEY- 
BOARD SWITCHES
Ideal replacements. 3 wire connection , angled shaft for 
key. Size 15mm x 15mm x 30mm high.

SPECIAL 20 for $5
. cat sp-0777 Worth over $2 each

TRIMMER CAPACITOR
RARGAIN
Another surplus stock purchase. Quality Japanese made 
with lead spacing standard 5mm. Capacitance 20-60pF.

High quality. /zYtXJV
Cat RV-5710
SPECIAL 50« ea <
10+ 404 ea Ir

»
FOOTSWITCH „ , ,

High quality. Mounted in heavy metal case with non scratch base and non slip top. 1 metre shielded cable terminated in 3.5mm plug for 
switch contacts. Momentary switch action. Quality microswitch will not accept high current or voltage. Made in japan.

Cat. SM-1015
was $12.50 NOW ONLY $7.50_____________________

HEAD OFFICE o
. 115 Parramatta Road Concord 2137

Telephone (02) 747 2022
W Telex 72293_____________

Wl^ox ßf Scorci 2137

HOTLINE (02)747 1888 
FOR ORDERS ONLY

POST a PACKING

FACSIMILE (02)744 0767 toLLFRFF (008) 022 888

$10 ■ $24.99 
$25 ■ $49 99 
$50 $99 99 
OVER $100

$ 3.75
$ 4.50
$ 6 50 
$8.00

ROAD FREIGHT ANYWHERE IN AUSTRALIA $13.50

117 York St. (02)2671614 -
Mon-Fri 8.30 - 5.30 Thurs 8.30 pm - Sat 9 -12 
355 Church St (Cnr. Victoria Rd) (02) 683 3377 
Mon-Fri 9 - 5 30 Thurs 8 30 pm - Sat 9 - 4pm 
115 Parramatta Rd (02) 745 3077 - 
Mon-Fri 8 30 - 5 30 - Sat 8 30- 12 
121 Forest Rd (02) 570 7000 -
Mon-Fri 9 - 5.30 Thurs 8.30 pm - Sat 9 -12

GORE HILL

BURANDA OLD

MELBOURNE-CITY

SPRINGVALE VIC

188 Pacific Hwy (Cnr. Bellevue Ave) (02) 439 4799-
■ Mon-Fri 9-5.30 Sat 9-4pm
144 Logan Rd (07)393 0777 -
Mon-Fri 9 ■ 5.30 Thurs 8 30 - Sat 9 -12
Shop 2.45 A Beckett St City (03) 663 2030
Mon-Fri 9-5.30 Fri 8.30-Sat 9-12
887-889 Springvale Road Mulgrave(03) 547 1022 
Nr Cnr. Dandenong Road Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 2



Construction project:

Automatic 
charger for NiCads
Here's a fully automatic NiCad battery charger that is simple 
and cheap to build. It can charge single cells or cells in series 
up to 9V. Once the battery is charged, the unit automatically 
switches to trickle charge until you switch it off. It is fully 
featured, yet surprisingly simple.

by PETER PHILLIPS
Like so many projects, this one was 

developed to fulfil a need. As a result 
of an over-benevolent Santa, I was ei
ther faced with an annual bill for bat
teries that would send me broke, or I 
could invest in some NiCads and a suit
able battery charger. As NiCads are 
now cost effective, it remained to see 
about a suitable general-purpose char
ger.

There were three choices available to 
me; buy one (shock horror), build one 
of the many designs published in maga
zines such as EA, or design my own. 
No way would I buy one, so out with all 
the old mags to see what was available.

As it turns out, EA has only ever 
published two NiCad charger designs, 
whereas other magazines, both locally 
and imported, have collectively pre
sented quite a range. After examining 
all the designs I could find, it seemed 
that they were either too complicated, 
lacked features I felt necessary, or were 
for specific use only.

Some designs had features I liked - 
but none seemed to satisfy all my re
quirements. After all, I wanted a simple 
design that did everything; surely a rea
sonable thing to ask! However there 
was much to learn from the previous 
designs, particularly the opinions held 
by the authors concerning treatment of 
NiCads.

So it seemed that I would need to de
sign my own. I wanted a circuit that 
would charge any of the popular sizes, 
either as single cells or in series, and 
would do it automatically - that is, it 
must have a timer. I also wanted it to 
have trickle charge facilities and to be 

simple enough for the kids to use (it 
was their bloomin' batteries I was doing 
this for, after all!). Finally, it had to be 
cheap and easy to build.

The end result meets all my criteria. 
If you look at the photograph of the 
prototype, you will notice it has two 
switches and three indicator LEDs. One 
switch selects the type of cell being 
charged and the other the charge time 
required. The LEDs indicate power 
ON, another signifies battery ‘charging’ 
and the third shows if the battery is on 
‘trickle’ charge.

A nice feature of the circuit is that if 
for some reason no current is actually 
flowing into the battery, either when on 
charge or trickle, neither of these two 
indicator LEDs will light. That is, these 
LEDs are true current indicators - no 
current, no light.

When the charge time is up, the char
ger automatically switches to trickle 
charge, allowing the batt-rv to be left 
connected indefinitely. It all fits into a 
jiffy box, and everything, including the 
switches and the LEDs are mounted on 
the PCB. All components are bog 
standard, so it is simple to build as well 
as use.

But that's not all. As you will read 
further on, NiCads are best charged 
only from a fully discharged state. To 
this end, there is a companion project, 
a NiCad discharger, to be presented 
shortly. It operates from the charger's 
power supply and will be able to auto
matically discharge any of the popular 
cells, either singly or as series packs. 
Combining the two projects will give in
credible flexibility when it comes to 

looking after your NiCads.
Before getting into the charger de

scription and construction, it is worth
while looking briefly at the NiCad cell 
itself, to see what all the fuss is about.
The NiCad

There has been much written about 
the NiCad cell, concerning how to treat 
it if you want the longest possible life 
from it. The NiCad cell is an interesting 
device in that it produces almost a con
stant voltage over its range of opera
tion. From fully charged to virtually dis
charged, the voltage will vary by not 
much more than 0.2V, assuming a 
nominal output of 1.2V. This means the 
voltage of the cell does not really indi
cate its state of charge.

For this reason, the best way to 
charge a NiCad is for a fixed period at a 
constant current. That raises the ques
tions: what value of current and for how 
long?

Ideally, to maintain it in best working 
condition, the cell should be regularly 
discharged, then recharged for 14 hours 
at a certain recommended current. 
However, because a NiCad will slowly 
discharge itself, even on no load, trickle 
charging is then needed to maintain the 
charge after it has been fully charged.

To determine the charge current, you 
need to know the ampere-hour rating 
(Ah) of the cell. All NiCad cells are 
given such a rating; for example the AA 
size cell is usually rated at around 500- 
mAh. The Ah rating is roughly a func
tion of current multiplied by time, 
which suggests a 500mAh cell should be 
able to deliver 500mA for an hour or 
50mA for 10 hours. In fact, most cells, 
lead acid or NiCads alike can only live 
up to their Ah rating if the current 
drain is no greater than a certain value. 
If this current is exceeded, the battery 
will deliver less than its rated Ah ca
pacity.

For the NiCad, the 10 hour rating is 
used, which means the specified ca
pacity can only be delivered if the cur-
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The battery charger with its companion

rent drain is one tenth the rated Ah 
value. Higher discharge currents will 
not only give less than the Ah capacity, 
but will also reduce the life of the cell.

Recharging a NiCad must also follow 
certain rules for best life expectancy. 
For example, it is recommended that a 
cell be charged at its 10-hour discharge 
current for 14 hours, meaning a 500- 
mAh cell should be charged at 50mA 
for 14 hours to fully recharge it. If you 
allow the charge time to exceed this, 
say up to 24 hours, permanent damage 
can occur due to overcharging. Also, if 
the charge current is too great, the cell 
can overheat and explode.

Alternatively, it is possible to trickle 
charge a NiCad over an indefinite peri
od, providing the current is no more 
than around 20% of its normal charge 
current. This is not the best way to treat 
a NiCad though, as its life expectancy 
will be reduced if this is the only way it 
is ever charged.

There is also a school of thought that 
believes NiCads benefit from being 
given a heavy discharge, followed by a 
heavy, short duration charge. Maybe so; 
I'm not really game to try. Perhaps a 
NiCad expert might like to write in with 

discharger module. Combine the two ant

some comments on this and NiCads in 
general.

So there are certain criteria that 
should be met if the cells are to have a 
long life. However, one can be too criti
cal as well. After all, in some cases, 
NiCads can be picked up for a price not 
much more than a good quality alkaline 
battery. Also, the extra life one might 
get from a cell given the very best of 
treatment may not be significantly 
greater than that given by a cell treated 
a little more harshly.

There is room for compromise, an ap
proach I've taken with this project in 
the interests of simplicity and versatility. 
Experts of the field may argue the case 
for ‘cottonwool’ treatment of the 
NiCad, but will also surely agree that 
there is such a thing as overkill.

The compromises
The ultimate way to look after a 

NiCad is therefore to discharge it al
most completely, then recharge it for 14 
to 16 hours at the 10 hour rate.

But say you want to ensure the torch 
batteries have sufficient charge to last 
for a particular task. Are you going to 
bother discharging them first (over a 
time interval that could take half a day) 

give your NiCads a new lease of life.

then recharge them for 14 hours? If 
they only cost a few dollars, it's more 
likely you would prefer to give them a 
boost charge for a few hours, regardless 
of their existing state of charge, then 
get on with the job.

The charger here allows that. It has 
five time settings, from 44 minutes to 
11.7 hours. It also has various charge 
currents, matched to five Ah ratings 
typically found with NiCads. For exam
ple, you could give your 500mAh cells a 
charge for 2.9 hours at any of the cur
rent settings, preferably the correct one, 
but at a higher value if you were in a 
hurry. OK, this might eventually reduce 
the life of the cell, but it gets the job 
done!

The variations available make this 
charger extremely flexible, although 
some care should be exercised. For ex
ample, charging a cell at a current sig
nificantly higher than the 10 hour rate 
could lead to internal heating of the cell 
and cause it to explode. Also, continual 
recharging without using the cell would 
probably end up damaging it due to 
overcharging, and shorten its life con
siderably.

But used sensibly, this charger should 
be a great asset if you use a range of 
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NiCad charger
NiCad batteries. It's flexible, simple to 
use and cheap to build. For example, if 
you bought every component from a 
typical parts supplier, the all-up cost is 
around $45 including the plug pack. Be
cause the maximum charge time avail
able is 11.7 hours, rather than the 
recommended 14 hours, and the highest 
charge current is 120mA, it is highly un
likely cells can blow up, or be damaged 
due to overcharging.
How it works

At first glance, the circuit may appear 
rather complicated. This is really not 
the case, as you will see in this explana
tion. The circuit contains three individ
ual sections comprising two series-con
nected constant current sources, a 
timer, and two comparators that oper
ate the indicator LEDs.

Fig. 1 shows a simplified version of the 
constant current source (CCS) circuit 
used in this project. The current that 
flows through the regulator is deter
mined by the value of R, and follows 
the relationship of I = 1.25/R.

A CCS is a circuit that will deliver a 
fixed value of current into virtually any 
load. If a short circuit is placed across 
the output, the value of current flowing 
should not be any different to that when 
the circuit is coupled to a resistor or a 
voltage source such as a battery. The 
circuit of Fig.l has excellent characteris
tics, despite only needing two compo
nents, and was chosen for these rea
sons.

With this circuit, the charge current is 
virtually independent of the load, from 
a short-circuit to a 9V battery. Natural
ly, the battery being charged cannot 
have a voltage higher than the input 
voltage to the CCS. For this project, 
the battery voltage limit is around 10 to 
12V, although a 9V battery is probably 
as much as most users would need.

In the actual circuit IC1, SWla and 
resistors RI to R5 comprise the CCS

that sets the trickle charge current 
value. IC2, SWlb and resistors R6 to 
RIO form the CCS that determines the 
primary charge current. Switches SWla 
and SWlb select the values of R for 
each regulator, and determine the 
trickle and the charge current values re
spectively.

Transistor QI is connected in parallel 
with the trickle charge CCS. If QI is 
turned on, it will bypass this section, al
lowing the full charge current to flow 
from the power supply, through QI, 
then through IC2 and its circuit to the 
battery. The value of resistor selected 
by SWlb will determine the charge cur
rent.

If QI is turned off, the current flow
ing is now determined by the circuitry 
around IC1. Diode DI prevents the bat
tery discharging through the circuit if 
the power to the charger is turned off. 
Resistor Rll is both a current sense 
resistor and protection if both regulators 
fail.

The timer section includes two 
counters (ICs 4 and 5) and a compara
tor (IC3b) that is used to convert the 
100Hz ripple from the bridge rectifier to 
a clock signal for IC4. The counters are 
both CMOS 12-stage ripple counters 
type 4040.

The fully rectified AC signal is iso
lated from the filter capacitor by DI, 
giving a 100Hz input signal to IC3b, at
tenuated by R17 and R18. The inverting 
input of IC3b is connected to the junc
tion of R12 and R13, and the value of 
the voltage produced at this junction is 
used to control IC3b.

Fig-1: The constant current regulator 
circuit used in the project is basically 
this circuit. The current equals 
1.25V/R. By changing the value of R, 
the current can be set as required.
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them to fit between the PCB and the
The prototype PCB assembly. The two current reauiatnr ioc »

flon^pane^ are OVer tO a"°W them to flt between the PCB the

Under normal operation, the 100Hz 
AC signal at the inverting input of IC3b 
will appear as a 100Hz square wave at 
its output. This signal is the clock input 
for IC4, which is the first half of the ac
tual timer. Capacitor C2 is used to reset 
both counters to zero when power is 
first applied, and resistor R20 holds the 
reset terminals of both counters low to 
allow them to operate.

The time interval between each high 
to low transition of the clock to IC4 is 
10ms (one period of the 100Hz input 
signal). The counter will divide the 
clock frequency and at pin 1 (output 12, 
or Qll) a square wave with a period 
equal to 212 (or 4096) times 10ms will 
result. This gives a total cycle time of 
40.96 seconds, meaning each high to 
low transition of the clock signal to IC5 
is spaced by this time interval. The out
puts Q6 to Q10 of IC5 are used to give 
the required time delays.

For example, at output Q6 the input 
clock frequency will be divided by 27, or 
128, giving a total cycle time of 5242 88 
seconds or 87.38 minutes. The time the 
output of Q6 is low (from initial reset) 
will be half this (approximately 44 
minutes), and if this output is selected 
by S2, a charge time of 44 minutes will 
result.

By using subsequent outputs, the time 
delays shown on the circuit are avail
able. The highest time delay being used 
is 11.7 hours, which is as near to 14 
hours as this circuit can produce.

So therein lies a tradeoff. To obtain a 
14 hour delay, a separate clock oscilla-
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The circuit can be divided into three 
sections: the current regulators, the 
timer and the LED drivers. The two 
current regulators are in series and 
provide either the trickle or charge 
current values as selected by SW1.

tor would have been required, with all 
the necessary adjusting and so on. The 
circuit here used is simple, highly accu
rate, and keeps the IC count down by 
at least one. If you really want a 14 
hour charge time, select 11.7 hours, 
then when it has timed out, switch to ei
ther the 1.5 hour or 2.9 hour times and 
restart the charger.

The output of the timer is connected 
to the inverting input of comparator 
IC3a, which has its non-inverting input 
biased to half rail by R15 and R16. 
While the timer output is low, the out
put of IC3a will be high, turning Q2 on, 
which in turn allows QI to conduct. 
This means the first CCS regulator 
(IC1) is bypassed, and the charge cur
rent is determined by the second CCS 
regulator, IC2.

When the selected counter output 
goes high, the output of IC3a will 
switch low, turning off Q2 and QI. This 
means the charge current is now limited 
by the CCS regulator of IC1, and trickle 
charging now takes over. The next trick 
is to stop the counter.

When Q2 is turned off, the voltage at 
the junction of R12 and R13 will rise to 
the rail voltage, from its previous value 

of approximately half rail. This voltage 
is connected to the inverting input of 
IC3b, which will respond by sending its 
output low - as the 100Hz signal at the 
non-inverting input is now always less 
than the voltage at the non-inverting 
terminal. This now means there is no 
clock signal to the counters, and every
thing remains in this condition until the 
counters are reset.

As no reset button has been fitted, 
reset is accomplished by turning off the 
power to the charger. The cycle will 
then recommence when power is re
stored.

The zener diode and the ‘power’ LED 
are used to regulate the supply voltage 
to the CMOS counters, which have a 
maximum operating voltage of 15V. 
Resistors R19 and R22 are pull-up resis
tors for the open-collector output stage 
of the comparators. D3 ensures the out
put voltage of IC3a must exceed IV or 
so to operate Q2.

The final section concerns IC3c and 
IC3d, which collectively operate LEDs 
2 and 3. If the output of IC3a is high, 
allowing the full charge current to flow, 
the output of IC3d will also be high. 
This will reverse bias D8, hold LED 2 

off, and allow LED 3 to turn on, indi
cating that ‘charge’ is in progress.

The network of R23 and D4 sets the 
inverting input of IC3d to 0.6V, mean
ing the voltage to the non-inverting 
input must fall below this value before 
the comparator can change state. This 
will occur when the output of IC3a goes 
low, sending the output of IC3d low. 
Under these conditions, LED 2 will 
light, and D8 will be forward biased, 
shorting out LED 3. This will give the 
desired indication that the charger is 
now in ‘trickle charge’ mode.

However, IC3c is arranged to detect 
the presence of current by sensing the 
voltage across Rll. If current is flow
ing, the output of IC3c will be high, and 
both diodes D6 and D7 will be reverse 
biased. If no current flows, the output 
of IC3c will be low, allowing the diodes 
to conduct. This will short out the 
LEDs and extinguish whichever one 
happened to be on.

So it really is simpler than it looks. 
The whole circuit is powered by the 
bridge rectifier which is connected to a 
12V AC plug pack. Cl is a filter capaci
tor for the power supply. Building it is 
even simpler.
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NiCad charger
Construction

Before starting, check over the PCB 
for any defects, then trim it so it will fit 
in the box. The comers need to be cut 
at 45° to allow the PCB to fit, and it 
should be trimmed to give 2 to 3mm of 
clearance all round. Also check that the 
switch mounting holes in the PCB are 
the correct size.

Once the PCB is ready, install the 
two wire links, the resistors and the two 
capacitors. Check that the capacitors 
are installed the correct way round, as 
shown on the layout diagram. Note that 
resistor R20 is installed vertically, and 
that Cl (the lOOOuF capacitor) is laid 
over on its side to allow it to fit when 
the PCB is attached to the front panel 
(lid of the box).

Now solder in the diodes, checking 
they are correctly orientated. Also, 
make sure that the correct diode 
(1N4004 type) is used for DI. All the 
other diodes are type 1N914 (or equiva
lent). The zener diode should also be 
mounted now, but the LEDs are left 
until last.

The two selector switches can now be 
soldered in place. The PCB artwork is 
designed for the ‘Alpha’ PCB-mount ro
tary switches sold by Jaycar. The PCB 
artwork is also arranged so that the 
pointer of the recommended knob will 
align with the front panel artwork. 
Therefore check that the switches are 
correctly fitted before soldering them

in.
The semiconductors and ICs can now 

be fitted. The use of IC sockets is up to 
you, although they are recommended, 
particularly for the two CMOS ICs. The 
two regulator ICs need to be bent over 
so that they are horizontal, due to the 
limited space when the front panel is fit
ted. Also, a heatsink should be fitted to 
IC2. The heatsink used in the prototype 
was a TO-220 type, such as that listed 
as catalog number HH-8504 from Jay
car. The fins will need to be bent to 
around 45° to allow it to fit in the avail
able space. Fit the heatsink before 
mounting IC2.

The next task is to prepare the front 
panel. Some suppliers sell boxes with 
both a plastic and an aluminium lid; the 
choice is up to you. An aluminium lid 
was used in the prototype. Use the 
front panel artwork to determine the 
position of the six holes required in the 
panel.

As the PCB-front panel assembly 
must fit in the box when completed, 
some care in the location of the holes is 
required. We suggest you start by drill
ing undersized holes for the switches, 
perhaps equal to the shaft diameter. 
This way you can ‘test mount’ the 
switches and check that the whole as
sembly can fit inside the box. Any ad
justment can now be made by filing 
these holes to compensate.

Once the switch mounting holes are 
drilled, use the artwork again to locate 
the holes for the LEDs and the DC 

OUT socket. The only other hole is for 
the AC IN socket, which is mounted in 
the side of the plastic box. This socket 
is mounted here to prevent a possible 
connection between it and the DC OUT 
socket through the metal lid, or the alu
minium Scotchcal front panel.

Now it's back to the PCB to fit the 
LEDs, the DC OUT socket and the 
connecting wires. Insert the three LEDs 
and temporarily fit the front panel to 
allow you to position the LEDS to the 
correct height. Once OK, solder them 
in. Note that the LEDs must be cor
rectly orientated as shown on the layout 
diagram.

The DC OUT socket serves two pur
poses; to provide power for the com
panion discharger, and to give the PCB 
support from the front panel. The 
socket is attached to the PCB with two 
lengths of tinned copper wire, which 
should first be soldered to the socket. 
Fit the socket into the PCB, ensuring 
that the earth of the socket is connected 
to the PCB as shown on the layout dia
gram. This is necessary as otherwise the 
front panel will be at a potential of 
15V. Now temporarily attach the front 
panel and adjust the socket to the cor
rect height. You should end up with 
around 18mm distance between the 
PCB and the panel.

All that remains is to attach the con
necting leads for the AC IN socket and 
for the battery holder(s). File a slot in 
the top of the box as an exit point for 
the battery holder leads.

The PCB layout diagram. Note that R8 and R9 both require two resistors to give the required values of 24 and 20 ohms 
respectively.
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Testing
Having completed construction, check 

your work for any possible mistakes. 
Check particularly for possible track 
shorts and wrongly orientated compo
nents.

Connect a 12V AC source to the unit, 
and note that the Power ON LED 
lights. If it doesn't, trace through with a 
voltmeter to find out why. If it does, 
connect an ammeter across the battery 
holder wires to give a short-circuit be
tween them. Depending on the position 
of the selector switches, you should be 
able to measure a current and observe 
that one of the current indicator LEDs 
is now on.

If all is well, check that the current is 
the correct value for each of the settings 
of the Battery Select switch. Make sure 
the Time select switch is not on trickle 
(tr) when checking the values of the 
charge currents. If any of these values

The complete assembly, showing how the front panel and the PCB are 
attached together. The switches give support for the PCB at one end, and the 
DC OUT socket support at the other.

3

f «4
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1.5
44 < 

mins >

Power ON

89BC523

2.9

5

m

TIME 
(hours)

BATTERY SELECT

NiCad Charger

Charge Trickle

Battery Ah Charge

1 9V 100m Ah 10mA
2 AAA 180m Ah 18mA
3 AA 500mAh 50mA
4 AA 600mAh 60mA
5 C & D 1.2Ah 120mA

Trickle charge = 20%

15VDC
INPUT

12 VAC

The PCB artwork and the front panel artwork are both reproduced full size. Use the front panel artwork to assist in 
marking out the front panel for drilling.
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NiCad charger
are more than 10% from those listed, 
check the values of the resistors associ
ated with IC2 (R6 to RIO).

Next confirm that the trickle charge 
currents are correct, by selecting the ‘tr’ 
position of the Time select switch. 
These are not listed as such, but should 
be around 20% of the charge current. 
To determine the value, simply multiply 
the charge current value by 2, and di
vide the result by 10. For example, the 
trickle charge current for position 5 of 
the Battery Select switch should be 
around 24mA. If any of these current 
values are wrong, check the values of 
resistors RI to R5.

Also confirm that both the Charge 
and Trickle LED indicators extinguish 
when there is no external current path. 
If not, check that diodes D4, and D6 to 
D8 are correctly orientated.

Now connect a NiCad battery and se
lect the correct charge current with 
SW1. Reset the timer by turning the 
power off, then back on. You should be 
able to measure the same charge cur
rent as for the short-circuit test. Finally, 
check that the timer is functioning cor
rectly by setting it to the 44 minutes set
ting and noting that the Trickle indica-

PARTS LIST
1 PCB 85 x 145mm, code 

89BC5
2 2 pole 6 position PCB mount 

selector switches (Jaycar SR- 
1212)

1 12V 300mA AC plug pack
3 IC sockets, 1x14 pin, 2x16 

pin.
Resistors
All 1/4W, 5%: 3x10 ohm, 2x12 

ohm, 1 x 56 ohm, 1 x 68 ohm, 
1 x 100 ohm, 3 x 120 ohm, 1 x 
270 ohm, 1 x 390 ohm, 2 x 
1.5k, 1 x 3.9k, 2 x 4.7k, 6 x 
10k, 1 x 15k, 1 x 22k.

1 22 ohm 1/2W.
Capacitors
Electrolytics, 25VW, PCB mount: 
1 x 10uF, 1 x 1000uF

tor LED comes on after this time has 
lapsed.

All that remains is to fit the front 
panel artwork, and to mount the whole 
thing into the case. Check that the heat
sink attached to IC2 is not touching the 
underside of the lid, as a possible short 
circuit could result between it and the 
DC OUT socket. This is obviously not a

Semiconductors
6 1N914 signal diodes
2 IN4004 diodes
1 WO4 1 amp bridge rectifier
3 5mm LEDs, red, green and 

yellow
1 10V 400mW zener diode
1 BC640 PNP 1 amp transistor
1 BC547 NPN transistor
2 LM317, TO220 adj. voltage 

regs.
1 uA339 quad comparator
2 4040 12 stage CMOS 

counters
Miscellaneous
2 x panel mount 3.5mm phono 
sockets, zippy box, size UB1, 50 
x 90 x 150mm, 2 x 20mm dia 
knobs to suit switches, (Jaycar 
cat HK-7762), battery pack 
connector to suit, LED mounting 
bezels. TO220 heatsink.

problem if you have used a plastic lid 
for the front panel.

So now you can go ahead and charge 
up all those NiCads that have been lan
guishing on a trickle charger. If you also 
build the NiCad discharger, you may 
even be able to rejuvenate some of 
those tired old NiCads that you haven't 
had the heart to throw out. ®

® Allen-Bradley Surface Mount Technology
M

(3b ALLEN-BRADLEY
VWTHF A ROCKWELL INTERNATIONAL COMPANY

MtWW
; ® aw i 

MHIt «I Wil

Allen-Bradley is one of the world leaders in 
SMT design and manufacture and offers a full 
range of support services to facilitate the use 
of any Allen-Bradley SMT product 
In Australia your Allen-Bradley Components 
Service Centre is just waiting for your call 
with the promise of extra fast delivery to all 
metropolitan areas - and of course the guarantee 
of Allen-Bradley quality.
• Chip Resistors
• Surface Attachable Resistor Array (SARA)
• SOJ Lead Dipped Networks
• SIP Networks

VIC 37 Chapman Street. Blackburn 3130 Ph (03)8990335 QLD Unit 4 Dennis Court. Springwood 4127 Ph (07) 2081044
NSW 56 Parramatta Road. Lidcombe 2141 Ph (02)6482652 SA 30-40 Hurtle Square. Adelaide 5000 Ph (08)232 0001
ACT P0 Box 534. Fyshwyck 2609 Ph (062) 804554 WA 31 Kensington St East Perth 6000 Ph (09) 2212121

86 ELECTRONICS Australia, July 1989



According to current calculations 
Hewlett-Packard is still the 

most advanced in the industry.
Ask any professional in the 
field of science or engineering 
to name the most advanced 
calculators and they’ll all give 
you the same answer.
Hewlett-Packard.
Our comprehensive range 
starts with the HP-20S, which 
gives you fundamental math 
functions plus a programme 
library of extended functions.
Our most advanced model is 
the HP-28S, offering you 
symbolic and numeric 
solutions, a hefty 32k bytes 
of RAM and a combination of 
graphic capabilities, symbolic 
algebra and calculus.
Each calculator is designed 
and manufactured with 
precision engineering. And 
after being put through the 
most rigorous and exacting 
tests, reliability and 
durability are guaranteed.
So, no matter how basic or 
complex your technical 
problems are, there is a 
Hewlett-Packard calculator 
to solve them.
But according to our 
calculations, you probably 
knew all that anyway.
To find out more about the 
range of Hewlett-Packard 
calculators call (008) 03 3821.

El HEWLETT 
PACKARD

1230P9036 JWT



Construction project:

3—chip SCSI host 
adaptor card for PC's
Back in the January issue, we gave details of a new 
application-specific IC from NCR Microelectronics, the 
53C400, which provides just about all of the circuitry 
necessary to provide IBM PC's and compatibles with a SCSI 
interface. Here's the design for a complete low cost and 
easy-to-build host adaptor card using the 53C400.

memory mapped host addressing and 
PIO block counting circuitry to allow 
the use of block move instructions for 
faster bulk transfer of data. In short, 
just about all of the functions required 
for a high-performance SCSI host adap
tor are available on the 53C400 chip it
self.

by JIM ROWE

As noted in the previous article de
scribing the NCR 53C400 chip (January 
1989, pages 136-139), the Small Com
puter Systems Interface or ‘SCSI’ bus 
has quickly gained acceptance as the 
preferred way to interface hard disk 
drives, laser printers and other mass- 
data-transfer peripherals to microcom
puter systems. It is essentially a local
area interface, designed to transfer data 
in parallel byte-wide form at rates of up 
to 4M bytes/second, between as many 
as 8 different devices - including the 
computer.

With the SCSI system, all devices 
have their own intelligent controllers, 
which perform local control of all 
‘primitive’ device operations, behaving 
externally as logical subsystems capable 
of sending and receiving blocks of data. 
The controller/interface which resides in 
the host computer is generally known as 
the ‘host adaptor’.

Until recently, SCSI host adaptor 
cards for the IBM PC family and com
patible machines were quite expensive, 
with many medium- and low-level ICs. 
However with the release of ASIC con
troller chips such as the NCR 53C400, it 
has now become possible to produce a 
complete PC-compatible host adaptor 
controller card at much lower cost than 
before.

The 53C400 is a VLSI chip which 
comes in a 68-pin PLCC (plastic lead
less chip carrier) package. It contains a 
pair of high speed bidirectional parallel 
ports for the SCSI bus data and control 
lines, plus high-current output drivers 

and logic to implement basic bus hand
shaking and physical control of data 
transfer phases - equivalent to an indus
try-standard 53C80 low-level physical 
SCSI bus controller.

Together with these, however, it also 
provides two 128-byte rotating (FIFO) 
RAM data buffers, for speed matching, 
a 64-byte scratchpad RAM for storage 
of BIOS tables or calculations, pro
grammable interrupt level logic,

The completed SCSI adaptor card. Thanks to the 53C400 VLSI chip, few other 
components are needed to produce a complete SCSI host adaptor.

The card design presented here has 
actually been developed by the applica
tions people at NCR Microelectronics, 
to demonstrate how easy it is to use the 
53C400 chip as a host adaptor for IBM 
PC's and compatibles. It normally uses 
only two other chips apart from the 
53C400 itself - a 2764-25 8K byte 
EPROM, and a 74LS245 octal buffer - 
plus a mere handful of other parts. 
Everything fits on a single half-length 
PC plugin card, and is very easily put 
together in a couple of hours.
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The complete circuit for the card. EPROM UI is not actually supplied in the kit, which uses RAM drivers.

Incidentally, complete kits for the 
SCSI host adaptor will be available via 
mail order from the Australian distribu
tors for NCR Microelectronics, who are 
Energy Control International, of -26 
Boron Street, Sumner Park, Queens
land 4074. The kit is complete with a 
floppy disk containing installable BIOS 
device drivers, together with a program 

to test operation of the adaptor and a 
formatting utility for SCSI hard disk 
drives.

I should note here that the kit cur
rently does not include a BIOS ROM. 
The BIOS driver routine supplied as a 
file on the kit's floppy disk is intended 
to be installed in RAM via your CONF
IG.SYS file, as explained later. Also it 

will currently support only the following 
SCSI hard disk drives:
1. Conner CP3100
2. Seagate SD157N
3. Quantum Prodrive 405
4. Rodime RO632
5. Rodime RO 3057S

Support for other drives is expected
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SCSI adaptor
to be available in the near future. Cus
tom drivers to suit specific drives and 
other SCSI devices will also be available 
in EPROM via Energy Control Interna
tional, who can provide further details 
of this.

Cost of the kit is only $99.00 plus $20 
sales tax, if applicable, and $6.50 for 
packing and postage anywhere in Aus
tralia. The ’phone number of ECI is 
(07) 376 2955, and its fax number is 
(07) 376 3286.

The minimum system required in 
order to use the adaptor is a PC or 
compatible, one of the SCSI-based hard 
disk drives listed above (512 bytes per 
sector) and a flat 50-way ribbon cable 
with the standard 2 x 25-way IDC con
nectors which are standard for SCSI bus 
connections.
The circuit

As you can see from the schematic, 
there's very little in the adaptor apart 
from the 53C400 controller chip itself 
(U2) - basically because it looks after 
almost everything. (For further details 
of what's inside the 53C400 chip, see 
the January article.)

UI - when fitted - is a 2764 (8K byte) 
EPROM, which is to store the basic 
BIOS routines needed for adaptor 
operation. U3 is a 74LS245 bidirectional 
octal buffer, which interfaces between 
the 53C400 and the PC's data bus.

RP1, RP2 and RP3 are active termi
nation networks used to provide the 
adaptor's terminations to the SCSI bus 
lines. RP1 and four elements of RP2 
provide terminations for the SCSI con
trol lines, while RP3 and the remaining 
two elements of RP2 terminate the 
SCSI data lines.

DIP switch SW1 is used to set the 
memory address of the adaptor, while 
fuse Fl, diode CR1 and link El are to 
allow optional powering of a slave adap
tor from the host computer Vcc line (if 
there is sufficient current capacity avail
able).

That's about it, apart from the usual 
supply bypass capacitors C1-C6. Com
pared with other SCSI host adaptors, 
there's very little involved - at least 
outside the 53C400.

Construction
Everything fits on a ‘short’ PC plugin 

card, which measures only 140 x 95mm 
including edge connector - but not the 
mounting bracket.

As you can see from the picture and 
the overlay diagram, the board is any
thing but crowded. In fact it's positively

The overlay diagram for the SCSI card, showing the position and orientation 
of all parts. The SCSI connector is JI, at right.

roomy.
Because panel-mounting 5-way SCSI 

bus connectors are not readily available, 
a PCB-mounting type is used, mounted 
just behind the mounting bracket. The 
cable enters via a large rectangular hole 
in the bracket, to reach the connector 
inside.

The 53C400 (U2) mounts in a match
ing 68-way PLCC socket, needless to 
say. This is orientated with the cham
fered corner at the top left, nearest C3 
and the address select DIP switch. This 
places pin 1 of U2, with the small round 
indent, at the top centre - as shown by 
the small dot screen-printed on the top 
of the board.

Similarly dots adjacent to the loca
tions for UI and U3 show the orienta
tions for these more conventional DIL 
devices. As usual the dots correspond to 
the position for pin 1, in both cases. Be
cause ROM UI is not actually supplied 
in the kit, as noted earlier, there is a 
socket, to facilitate plugging in a ROM 
later. (The BIOS routines to support 
the 53C400 are currently being supplied 
as part of the software on the floppy 
disk supplied with the kit.)

Much the same care must be used in 
mounting the terminating resistor blocks 
RP1-3, which are in SIP (single-in-line 
packages). As they are not electrically 
symmetrical these must also be orien
tated the correct way around, with the 
‘notch’ ends towards the top of the card 
and nearest the dots. These blocks also 
mount in 8-way SIL sockets, to allow 
removal of the terminations from the 

adaptor for applications where it is not 
at a physical end of the SCSI bus cable.

As usual, care should also be taken 
when mounting the polarised supply by
pass electrolytics Cl, C5 and C6, to 
mount them the correct way around. In 
each case the PCB silk screening shows 
the correct position for the positive 
lead.

The silk screening also shows the cor
rect orientation for the series protection 
diode CR1, with its cathode end (white 
band) nearest the jumper pin assembly 
El. As noted earlier, El is used to 
allow +5V power to be fed out to the 
SCSI bus, if desired, via pin 26.

Normally the jumper will be fitted to 
El in the ‘Off position, nearest CR1, 
as power will not generally be required.

The 4-way DIP switch SW mounts 
with its ‘Off side towards the bottom of 
the card, so that the white dot on that 
side of the switch assembly is near the 
corresponding dot silk-screened on the 
PCB. Note that when correctly mounted 
the switches themselves are mounted 
SW1-4 reading from left to right, al
though the silkscreen markings on the 
PCB actually read 2-1-0-X.

The only remaining point to watch 
with the PCB assembly is that the 50- 
way SCSI bus connector JI is orientated 
with its centre gap facing towards the 
mounting bracket, as visible in the pic
ture.
Setting it up

The only real setting up required for 
the adaptor card is to set the address
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TABLE 1 - Segment Addressing

SW1 SW2 SW3 Address
Segment

0 0 0 D400
0 0 1 DOOO
0 1 0 CCOO
0 1 1 C800
1 0 0 E400
1 0 1 EOOO
1 1 0 DCOO
1 1 1 D800

segment of the 53C400 controller in the 
PC's memory space, using switches 1-3 
of the DIP switch. (Switch 4 is not 
used.)

There are eight possible address seg
ment settings possible, using all combi
nations of the three switches. Table 1 
shows the eight settings, and the corre
sponding address segments. For use 
with the BIOSTEST.EXE program sup
plied with the kit, the switches should 
be set for a segment address of D000 
(switch setting 001 - SW1-2 on, SW3 
off). However if this conflicts with the 
segment address of any other I/O card 
in your PC, you may need to change it.

The address space mapping used by 
the 53C400 within the selected segment 
is as shown in Table 2. Note that on 
this card, no external SRAM is used so 
that addresses 3A00-3FFF are not occu
pied.

Testing & operation
The software disk enclosed with the 

kit contains the following files:
1. README.DOC - a text file de

scribing how to use the software.
2.  - a format util

ity for SCSI hard drives.
SDFORMAT.COM

3. SCSIIDD.SYS - an installable 
driver for SCSI hard drives.

4. BIOSTEST.EXE - a utility to ac
cess and trace calls to the logical in
terface.

TABLE 2 - 53C400 Address Space

14K byte external ROM 
64 byte internal SRAM 
Internal 53C80 registers 
Host interface data port 
Control/status registers 
1,5K byte external RAM (opt.)

To use the SCSI software on the disk 
you must do three things. Because the 
software doesn't have a SCSI ROM to 
work with yet, it expects the NCR host 
adapter to have its segment selection 
switches set to the D000 setting noted 
earlier. When the ROM version is ready 
it will dynamically find out what the 
real setting is and adjust itself accord
ingly.

Secondly, you must format the disk 
drive that is hooked up to the host 
adapter via the SCSI cable. To do this 
you must run the SDFORMAT.COM 
program, provided on the floppy disk.

With the drive hooked up to the sys
tem and powered up, log on to the 
floppy disk and issue the following com
mand:

SDFORMAT id lun
Where ‘id’ stands for the SCSI disk 

drive's target id, and ‘lun’ stands for the 
SCSI disk's logical unit number.

The formatting program will then 
issue a few commands to the drive, to 
find out what kind it is, and show you 
this information. It will then ask 
whether that is the correct drive to for
mat. If you answer anything but ‘y’ or 
‘Y’, it will not do the formatting.

If you answer y or Y to the prompt, 
formatting will be performed. Note that 
this version of the software doesn't sup
port the 7s’ option to put the operating 
system on the SCSI drive.

0000-37FF 
3800-373F 
3880-3887 
3900-397F 
3980-3982 
3A00-3FFF

Once the above has been done suc
cessfully, you are ready to install the 
SCSI Installable Device Driver. This is 
done by editing your CONFIG.SYS file 
and adding the line:

device = SCSIIDD.SYS
You must then copy the SCSIIDD

.SYS file from this disk to the root di
rectory of the disk your PC will be 
booting from (this is the same directory 
and disk that your CONFIG.SYS file 
resides in).

Just to make sure that you can re
boot if there are problems with the soft
ware, you may want to copy this soft
ware to a floppy that has the system 
and the CONFIG.SYS file on it. Then 
after modifying the CONFIG.SYS file 
on the floppy, try booting from it. In 
this way, if it fails, you can take the 
floppy out and re-boot from your regu
lar disk.

By the way, you only need one ‘de
vice = SCSIIDD.SYS’ line added to the 
CONFIG.SYS file, even if you have 
several SCSI drives on the SCSI bus. 
The software will find them all, and as
signs drive letters in ascending order ac
cording to their target id.

After setting up as above, booting 
will bring the SCSI drive (or drives) up 
with the next available drive letter(s). If 
you currently have a C: drive, and no 
D: drive, then the SCSI drive will come 
up as D:. If you have a D: drive al
ready, then the SCSI drive(s) will come 
up as E: (and F:, G:, etc.).

The starting drive letter that DOS as
signs is also dependent on the position 
of the added ‘device = SCSIIDD.SYS’ 
line in your CONFIG.SYS file. If this 
line is after any other ‘device =’ lines, 
then will be assigned a drive letter that 
is one beyond what your system cur
rently has. But if you place it before 
any existing ‘device =’ lines that are 
also for block devices, you will possibly 
cause your existing drives to have differ
ent logical drive letters than those you 
and your software are used to. This is 
just how DOS works, and has nothing 
to do with the SCSI software.

Finally, to use the BIOSTEST utility, 
simply type in the command ‘BIOST
EST’ at the DOS prompt (while still 
logged onto the drive containing the kit 
floppy). This utility will ask several 
questions, to perform a limited number 
of SCSI commands to the hard drive(s) 
on the SCSI bus. Tracing can also be 
enabled during its use.

Further information on software 
aspects of using the adaptor are avail
able from Energy Control International, 
at the address given earlier. ®
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Circuit & Design Ideas
Interesting circuit ideas from readers and technical literature While this material has been checked as far as possible for feasibility, the circuits have not 
been built and tested by us As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details

Telephone ring/busy dialtone detector

This telephone tone detector will en
able a modem to act as a phone dialler. 
Dial tone is detected separately from 
ring/busy tone, enabling a computer to 
decide if a line is available. Very handy 
if an outside line is not guaranteed by 
either the exchange or a PABX. After 
dialling, the software would monitor the 
RING/BUSY output to decide whether 
the dialled number is busy or is ringing 
out. Appropriate action can then be 
taken by the computer.

Ring and busy tones are both sine 
waves of about 430Hz. Line tones am
plified by band pass filter IClb and then 
fed to D1/D2 and RC network R5/C4, 
where it is rectified. A DC voltage is 
built up. triggering ICld, whose RING/- 
BUSY output will go low. C6/C7 pre
vents this DC voltage reaching IClc, 
thus ICla output DIALTONE will re
main high.

Dialtone is also 430Hz, but amplitude 
modulated by 50Hz. D1/D2 etc., then 
acts as an AM demodulator recovering 
the 50Hz tone. While ICld will trigger 
repeatedly, band pass filter IClc will 
amplify the 50Hz signal, which is then 
rectified by D3/D4. the resulting DC 
voltage over R13/C9 triggers ICla, forc
ing DIALTONE low. It will remain low 
while dial tone is present due to filter
ing by R13/C9.

Trimpots R7 and R14 adjust trigger
ing the level of the respective outputs. 
A high netting increases the response 
delay, the opposite may cause false trig
gering. Both outputs are RS232 compat-

The input signal is also fed to an op
tional audio amplifier IC2 via R17 and 
C17, driving a monitor speaker. This 
monitor circuit is enabled by a negative 
or zero voltage on SPEAKER CON
TROL input. Bringing it positive causes 
T1 to conduct, effectively shorting out 
the input to IC2, and disabling the 
speaker. Volume may be reduced by in
creasing R17 from 22k.

The line input should be connected to 
an EXTERNAL RX or MONITOR 
output from the modem, if one exists. 
Alternatively a speaker output, or even 
a microphone placed near any built-in 
speaker in the modem could be used.

When the modem output is high im
pedance, or noise from a long connect
ing wire could upset modem perform
ance, an optional buffer (IC3) should be 
installed as close as possible to the

Joystick ‘Y’ adaptor
Most IBM and compatible computers 

come with a games adaptor or joystick 
port of some description, which appears 
only to be able to contain one joystick 
at one time. This isn’t true, because the 
port can actually hold and address two 
joysticks at once. All that is required ia 
a Y adaptor with the correct cross 
overs, and presto!

Some computer retailers will try to 
sell you another controller card with the 
same port you have on your multifunc
tion card, except it contains a built in Y 
adaptor on board - allowing two normal 
joysticks to be connected.

modem - not on the detector board. I 
built mine into a DB25 plug, at the 
modem end of the line. Noise on the 
connecting line did interfere with 
modem reception before the buffer was 
introduced. Resistors Ra, Rb may be 
inserted to produce some gain if re
quired - try a 100K trimpot. Otherwise 
tie pin 2 to pin 6.

Note that if you actually solder any 
connections inside your modem, any 
Telecom approval (and warranty) will 
be void. Having said this, a suitable 
take off point for the detector is the 
modem side of the line isolation trans
former. UNDER NO CIRCUM
STANCES SHOULD THIS UNIT BE 
CONNECTED DIRECTLY TO THE 
TELEPHONE LINE.

C.V. Palm, _
Boulia, QLD $50

With the Y adaptor shown, simply 
plug the male connector into the com
puter and your joysticks in the other 
connectors.

Brett Wood,
Bellbird Park, Qld $20
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Digital Dice
This circuit simulates rolling a dice, in 

which pressing and releasing a button 
causes any number between 1 and 6 to 
be displayed.

The display is -an LT313 7-segment 
LED display, driven by a 4511 BCD to 
7-segment decoder/driver. The input to 
the 4511 is from a programmable binary 
decade counter, type 4029, in turn 
clocked by a 555 timer connected as an 
astable multivibrator.

When the button is pressed, current 
will charge the timing capacitor (2.2uF) 
via the 22k resistor. When the threshold 
point is reached, the capacitor is dis
charged by the 555, and the output (pin 
3) changes state. The cycle repeats as 
long as the button is pressed. The out
put of the 555 is applied to the clock 
input of the counter.

The parallel load pins of the counter 
are preset to binary 0110, or decimal 6. 
However, it is necessary to ensure the 
counter only counts from 6 down to 1, 
instead of zero. This is achieved by con

tights on’ alarm
Recently, while fitting a digital clock 

to my car, the following light warning 
system evolved as an after-thought and, 
due to its low component count, was 
grafted onto the clock, where all the re
quired connecting points to the car wir
ing - lights, ignition, ground - are al
ready available.

This is the time of year where one 
may leave home in the morning in semi
darkness, possibly only with the parking 
lights on, to arrive at the destination in 
bright daylight, where the fact that 
lights are still on is forgotten and over
looked.

and ignition wiring. However, if all 
lighting is to be monitored and the car 
is occasionally required to be parked 
with parking lights on, switching is re
quired to silence the alarm.

necting pin 7 (terminal count) to the 
base of the BC548 transistor, turning it 
off when the counter equals zero. This 
action sends the collector high and 
applies a logic 1 to the parallel load pin 
(pin 1) of the counter.

The binary code of 0110 is then 
loaded into the counter, and the cycle 
continues as long as the button is

In this circuit the diode is replaced by 
an SCR. With the ignition on, Cl is 
charged via RI. Turning the ignition off 
returns the SCR’s cathode to ground 
potential (via various gauges and warn
ing lights as well as the coil itself, if the 
points are closed) and, if any lights are 
on, Cl triggers the SCR into conduc
tion. R2 ensures minimum latching and 
holding current. R3 is required only if 
the car’s voltage exceeds the rating of

Simple high-Z voltmeter
In need of a high impedance voltme

ter, I came up with this circuit.
The basic meter circuit has an input 

impedance of 10 megohms, with one 
volt giving full scale on the MU-65 
0-lOOuA meter.

With the input grounded, RV1 is ad

pressed. The final count is applied to 
the 4511, which will then cause the dis
play to show the final count value. 
While the button is pressed, the display 
will show a flickering figure 8, and the 
final value is a random number between 
1 and 6.

James Hemphill, CQO
Blacktown, NSW.

the buzzer.
To cancel and re-set the alarm, when 

lights are required to be left on, only 
requires briefly turning the lights off.

This circuit will work reliably down to 
5V and as such is suitable for connec
tion to panel lights on a dimmer circuit 
and 6V cars.

B. Theobald, eon
Bonnet Bay, NSW «pull

justed to give zero on meter, then with 
1 volt on input, RV2 is adjusted to read 
full scale.

Because the multiplying resistor 
values get a bit out of hand if you try to 
maintain a figure of 10 megohms per 
volt, I used the values shown, which 
give 1M/V.

Overall cost is about $30-$40, and the 
MU-65 meter is big and easy to read.

Peter Buckman eon
Boggabri, NSW q>uU
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Companion to the Studio 200 Stereo Power Amplifier and with specifications that 
match, (See our 1989 Catalogue page 13) and is just as straight forward to build.

Stereo Control Unit
(See Silicon Chip June/July'88)
Out Performs commercial units costing $600.00 and more)
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GUARD YOURHOME1
NEW! NEW! NEW!
House Guard Alarm System
(Sec BA March/April'89)
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This easy-to-build kit assembles on a single PC and INCLUDES 12V 
1.2AH inbuilt lead calcium back-up battery.

Heavy 
Duty 

Nibbler

Burglaries are on the increase! Doesn’t it make sense to protect your 
home and its contents?

Feature« include: • Entry and exit delay • Panic alarm input 
• Battery back- ip • Line monitoring • Soft alarm start • Lamp 

telltale outj<ut 1 Auxiliary relay for external siren etc. • Key switch

Screecher Siren" nodtsPL S 5170 

"Multi Seçtor^ijrgÏa'r T—2

Alarm

Cuts any shape cut out in 
steel,aluminium or plastic. 
Very easy to use. Capacity 
steel 1mm Aluminium 1.6mm

T2355 $19.95

Protect your Home or Business from Intruders with 
this “State of the Art" Burglar Alarm System 
Over the last few years, House Break-Ins have increased 

dramatically. The recovery rate of stolen goods is very 
low. Now more than ever before, it makes extremely 

good sense to build and install this ingenious Multi
Sector System. This unique Alarm System incorporates 

the features of the more expensive commercial models - 
at a fraction of the price.

Features:(See EA Jan/Feb'85 or our 1989 Catalogue 
for full features)
Kit (Leu Battery Back Up)

v 1 onn Back UP Battery 12VK19°° 1.2AHS506S

$149.50 $24.95

S5301
$79
(3) for 
$180

infra Red Movement 
Detector

Our 1989 Model IRD now includes pulse 
count circuitry with a specific time delay 
between pulse sensing. Three pulses of IR 
radiation are required to trigger the 
detector. Features: Lens - wide angle & 
narrow angle • 12V DC Powered.

STUDIO 200 SERIES STEREO for toe punsts

100W per Channel Power 
Amplifier

(See SCFeb'88)
Sensational Spocificationa! (See our 1989 Catalogue page 13) 
Yet it will only take the average constructor 6 hours to build.

This will really impress your friends!

Great Features:
• In-built speaker protection • Low hum toroidal transformer
• Professional looking, black satin finish • Low leakage 

power supply capacitors • Rugged, custom built chassis

k 5010TOP VALUE AT $399

Controls include: treble, bass, balance, tape monitor switch, stereo mono switch and 

volume control. Inputs selectable from: phono, tuner, VCR and tape loop.

A ¡ironies kit includesfully professionally punched and printed panels.

k 5015SUPERIOR VALUE AT $229.00
NORMALLY THESE TWO UNITS ARE 
EXCELLENT VALUE AT A TOTAL OF $628.00 
NOW, FOR A SHORT TIME ONLY, WE ARE 
OFFERING THEMMS FOR $550.00.

YOU SAVE $78.00

Pin Point 
ULTRASONIC CLEANER 

WUI even clean your teettil

K 1910
Kit less Siren
$89.00

$17.95

MULTI sector 
BURGLAR ALARM

Earns its cost hunderds of times over in cleaning connectors, 
PCB's, switches, jewellery, glasses, watches, drafting pens, etc.

Awarded the Good Product Design Award for ŒTDC in 1987

Won’t scratch or damage - uses ordinary tap water and creates 
millions of super-penetrating bubbles. Hospital tests show that

conventional methods.

In Just 3 minutes you will be amazed at the difference!

aoiooTOP VALUE AT $199.00

High Energey 
Siren With 

Swivel Bracket 
Absolutely ear splitting SPL 
120db.Handy Bracket for wall 
mounting etc. 12V 300mA.

S5177 $24.50
Microprocessor Controlled 
Detector Clips On To Sunvisor 
Invisible from outside your vehicle 
- This fantastic high spec Radar 
Detector detects X and K Band 

Radar up to an Amazing 13KM.

MICRO EYE VECTOR
The First Detector with 

GaAs Diodes
Until now, GaAs diodes have only been 
used in sophisticated military radar 
equipment. The Microeye Vector is the 
first consumer electronics product 
equipped with this new technology.
Why GaAs Diodes Make The Difference 
• Lower threshold allows for a better 
signal to noise ratio • Lower signal 
conversion loss • Higher barrier reduces 
noise. Quite simply, GaAs diodes 
increase the sensitivity of the microeye 
Vector. • Simply plugs into your 
cigarette lighter socket or can be direct 
wired into yourexisting car wiring • Clips 
onto sunvisor. • Detects Mobile Radar 
Equipment • Highway/City/Modes 
• Separate audio alerts for X and K Band 
• Visor bracket • Velcro • Cigarette 
Lighter Plug.

A 1530 Normally $499
Save $100 this Month

$399
PHONEORDER TOLL FREE ALTRONICS 008 999 007
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ssst...l Listen to thlsl
The realty exciting new» ia that all of 
he»» apeakera are available at auch i 

low diecount price for thia month - but be 
quick - atocka are limited.
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15" (375mm) WOOFER 
Huge 120 Watt« RMS 
Masslv« 200 W Max.
C3075

Normally $129 
NOW ONLY $99 
YOU SAVE $30

Ultra High Power Capacity
Polypropylene Bass Drivers
Our ALL NEW "Black" polyprop cone Bass Drivers exhbK quite astonishing low register 
reproduction. Power ratings quoted are conservative. Not the cheapest but definitely the BEST 
VALUE we know of - ANYWHERE. .

12" (300mm) WOOFER 
100Watt RMS 150W Max. 
C3070
Normally $99
NOW ONLY $89

HUGE SAVINGS ON SPEAKERS

8" WOOFER 
60Watt RMS 100W Max. 
c 3060 Was $49.95 

Now $39.95 SAVE $10.00
■ ■■ ■■» ■■ ■■ ■■ ■■ ■■ I

SA-70
8" Woofer/Dome Tweeter

(Sealed Cabinet)
2-Way kit complete with crossovers and cabinets. 
70W RMS power handling. Cabinet
Size: 250D x 260W x 490Hmm

C 3260 WERE $499 pair 

SAVE $100 
NOW ONLY
$399 A PAIR

61/2" WOOFER/MIdrange 
30Watt RMS 50W Max.

C 3055 WAS $29.95
NOW ONLY $24.00

61/2” Mid Range 
30Watt RMS 50W Max. 

with sealed frame 
c 3045 Was $27.50 
NOW YOU SAVE

AT $22.00

TOP QUALITY

SA-100
8" Woofer/Dome Tweeter

(Bass reflex)
2-Way kit complete with crossovers and cabinets. 
100WRMS power handling. Cabinet
Size: 338D x 290W x 640Hmm

C 3270 WERE $799

SAVE $200
NOW ONLY 
$599 A PAIR

Ideal for "live" recording, our NEW Audio 
Mixing Console has truly 
sophisticated features:
• PA mixing
• Fantastic tape recording
O Stereo/mono VCR recording
• R/L 5 band graphic equalisers
• Taiko ver facility
• Separate headphone level control
• Patch switch bank
• Individual controls for Microphone, 
controls.
Blend up to two magnetic or crystal
-all at oncell

SA-50
5" WOOFER/Dome 
Tweeter
2-Way bookshelf kit with cabinets and 
crossovers.
SOW RMS power handling.
Cabinet size:
210Dx 170Wx260Hmm

C 3250 WERE $399palr

SAVE $100
NOW ONL Y $299 A PAIR

SA-130
10" WOOFER
3-WAY REFLEX
Complete with 
crossovers and 
cabinets.
130WRMS 
power handling.
Cabinet size

368D x 3OOW x 940Hmm

C3280 WERE $1,199pair
SAVE $200
NOW ONLY $999 A PAIR
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PROFESSIONAL 
STEREO 

CONSOLE MIXER

Phono 142, Aux. line 1&2, and Master sllde levai 

tumtsbles, two tape decks and two microphones

FULLY PROFESSIONAL SPECS:
. Input - Mie 1: 0.5mV. 600 Ohm». Mie 2: 0.5mV. 600 Ohm» (Low Imp.), 2.5mV, 10kOhm» (low Imp.); Phono 
142 (Mag.) 3mV, 50kOhm»; Phono 142 (Cry.). 150mV. lOOkOhm»; Tape/Tunw 1&2 150mV. 100kOhm» . 
Equaliser - 5 frequency band»: 60Hz, 250Hz, 1kHz, 4kHz. 12kHz - Boost Cut Range, plu» or mino» 12db ©

PHONEORDER TOLL FREE ALTRONICS 008 999 007
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MOTOROLA DATA 

MANUALS
SOLDERING SPECIALS IN ’89 Dil Switches

Gold plated lelf-wiping contactsDe-Solder Iron Special $49.95

Utility Parts Case

Now this is really quality and versatility!

Ideal for the service technician and hobbyist alike. Allows components to be 
quickly and cleanly removed with one hand. Comes with a cleaning wand. 
240V AC 50Hz 30W1SEC Approval W/22281Easy single handed action! Simple cleaning action.

NEW FOR ’89 ti25o Normally $59.95
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Data

Includes Data design procedures and 
equivalent listings for 1000's of devices 
under headings Op Amps. Voltage
Regulators, Consumer Circuits (e.g.TV 
Automotive power) High Frequency 
Circuits and Special Purpose circuits.

b 1114 $29.95

Motorola 8 Bit 
Microprocessors 
and Peripherals

This manual covers all aspects of 
Motorola's microprocessor, 
microcomputer and peripheral 
components A clearly wirtten manual 
providing all the data necessary to design 
and build a working computer system from 
scratch 100's of circuit examples, flow 
charts, truth tables and programme 
routines.

B 1125 $28.00

SOLDERING 
STATION 
MICRON T2440 
Electronic 
Temperature 
Controlled - 
Temperature 
Selectable, 
Soldering 
Station

S 3045 2Way

OLD
PRICE 
each 
$1.80

NEW 
PRICE 
each 
$1.00

S3050 4Way $1.95 $1.20
S3O55 6Way $2.25 $1.70
S 3060 SWay $2.50 $1.80
S3065 leWay $2.90 $1.95

Featuring a clear plastic lid so you can tell 
contents at a glance. Simple slide lock. 48 

partition combinations. Very sturdy ABS plastic.

h 024» was $23.95
NOW ONLY $18.00 SPECIAL

oo
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The MICRON T2440 soldering station offers the ultimate in controlled temperature, hand soldering. 
Simply rotate detained rotary switch freely to selectable fixed temperatures of:
320^2 (6O8*F) 
350*C(662’F) 
380*C(716*F) 

410*C(770*F) 

440*C(824*F)

T 2440 Normally $139.95 Save $20.00 Now!
THIS MONTH ONL Y $119.95

without changing heater or tip.

Packed with features:
• Temperature readout • Temperature control • Zero voltage switching • Ground tip • Low 

voltage element • Chrome plated, iron clad tip

D Series Computer 
CONNECTORS - Gold Plated

Professional Series

INVERTERS
Get 240V AC Mains Power from your battery with 
these handy inverter kit sets
Depending on power capacity these models will power Microwave ovens, TV 

sets, Hi Fi, AC lighting,, Electric drill and 100‘s of other appliances to make 
your life easier. Ideal for camping, farming, mining, boating, - anywhere out of 

reach of the old extension cord.

Many combinations to choose from:
Powerhouse 600W Inverter
(See EA Dec87)
Kit version K 6770 $425.00
Fully built and tested
12V Input K 6774 $525.00
24V Input K 6775 $525.00

300 Watt Inverter 
with Auto Start
Complete Kit K 6750 $279.00
Fully built and tested K 6755 $379.00

See our 1989 Catalogue page 10 for full details

Telephone 
or Security 
Keyboard 

Switch Matrix 
Type

S 5380 NOW $5.00 ea 

10 Plus $4.50 ea

HUGE SAVINGS ON Professional Quality

I

Thermalloy TO3

Heat 
Sink 

Bargain

q 1530

»499
iLABTE^71GHz FREQUENCY COUNTER

H 0503 Value at $1.50 
Be Quick 1 - 49 80$ ea 

50 or More 70$ ea

r.xn.m.b W m.kt I ku Uunnmt^ U'.lforlk' Mmlor,, wortukop,
university or technical college.
• 8 digit, 7mm, red LED display with decimal point, gate, overflow, kHz, MHz and uS indication.
• Many ranges for frequency, resolution and gate time
• High accuracy and stability on all scales and ranges Q/ll/C
• See our 1989 Catalogue for the very Impressive full specifications. OniC OVE I

Q1530 Was $499.00 Now only $425.00 $70.00

NORMALLY
DB9
P 3000 Male 9 Pin $2.95
P 3010 Female 9 Pin $3.25
P 3020 Male PCB Rt/L $3.75
P 3030 Female PCB Rt/L $4.50
P 3040 Male PCB Mnt $2.95
P 3050 Female PCB Mnt $3.95
P 3090 Backshell cover $1.95

DB15
P 3100 Male 15 Pin $3.25
P 3110 Female 15 Pin $3.85
P 3120 Male PCB Rt/L $4.35
P 3130 Female PCB Rt/L $5.50
P 3140 Male PCB Mnt $3.85
P 3150 Female PCB Mnt $4.85
P 3190 Backshell cover $2.20

DB25
P 3200 Male 25 Pin $4.95
P 3210 Female 25 Pin $5.50
P 3220 Male PCB Rt/L $4.95
P 3230 Female PCB Rt/L $6.90
P 3240 Male PCB Mnt $4.95
3 3250 Female PCB Mnt $6.25
? 3290 Backshell cover $2.50

MANY AT 
HALF PRICE 

OR LESS

THIS 
MONTH

$1.50 

$1.50 
$3.00 

$3.00 

$2.00
$2.50 

$1.00

$1.50 
$1.90
$2.95 
$2.00 
$2.00 

$2.95
$1.00

$1.95 
$2.20 
$3.50 
$4.50 

$3.50 

$4.50
$1.00

PHONEORDER TOLL FREE ALTRONICS 008 999 007



PHONEORDER TOLL FREE ALTRONICS 008 999 007
FANTASTIC KIT VALUE!

Simple, educational and fun to build. From the early days of radio.
Uaea only 3 transistors but will pick up a large range of stations.
Uses Varicap tuning.

K1150 Usually $55.25

Regenerative Radio Receiver
(See EA Jan' 88)

Now 
Only 
$39.00

r See our 
Catalogue 

for full 
specifications 

on all
. products.

Beat Triggered
Strobe■ (See AEM July'85)
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7 12/240V Inverter
K 6705(See EA Aug *85)

auto seeuwtrv systemA *

WA COUNTRY ALBANY BP Electronics ■ 412681 ESPERANCE

Great for small appliances!
Have the comfort and convenience of your 
home appliances while camping - just power 

them from your car battery. The precise, 
crystal controlled output makes it ideal for 
running frequency sensitive appliances such 

as belt drive turntables.

GREAT VALUE AT
ONLY $89.00
Ute at a battery charger nwltr normal 
mains conditions.

Bt*T TWtOOKKSO STRO9K

I •

Flashes in time to your music, or as normal 
strobe. Exclusively customised by Altronics 

into our H 0480 Instrument Case. Includes 

silk screened panel.

K 5790 $79.95
For Increased Power Two 
Tube Option K 5795 $16.50

T0LL BANKCARD 
FREE

ALTROfllO
174 Roe St. Perth W.A. 6000 

PHONE TOLL FREE 008 999 007 
Perth Metro & After Hours (09) 328 1599 

ALL MAIL ORDERS
P.O. Box 8350 Perth Mail Exchange W.A.6000

ALTRONICS RESELLERS
Chances are there is an Altronics Reseller right near you - check this list or phone us for 
details of the nearest dealer Please Note: Resellers have to pay the cost of freight and 
insurance and therefore the prices charged by individual Dealers may vary slightly 
from this Catalogue - m many cases, however. Dealer prices will still represent a 
significant cost saving from prices charged by Altronics Competitors.
Don't forget our Express Mall and Phons Order Service - for the cost of s local call, 

Bankcard. Visa or Mastercard holders can phons order for same day despatch.
Blue Ribbon Dealers are highlighted with a ■ These Dealers generally carry a 
comprehensive range of Altronic products & kits or will order any required item for you.

Marine 212176 KALGOORLIE Todays Electronics
HEADLAND Ivan Tomek Electronics 732531 WYALKATCHEM D & J Pease 811132 NT ALICE SPRINGS Ascom Electronics 521713 Farmer 
Electronics 522967 ACT CANBERRA Bennett Commercial Electronics 805359 Scientronics 548334 VICTORIA CITY All Electronic 
Components 6623506 SOUTH MELBOURNE Winscott Trading 6995740 SUBURBAN CHELTENHAM Talking Electronics 5842386 CROYDEN Truscott 
Electronics ■ 7233860 PRESTON Preston Electronics 4840191 COUNTRY BENDIGO KC Johnson ■ 411411 MORWELL Morwell

QUEENSLAND CITY Delsound P/L 8396155 SUBURBAN CAPALABA David Hall Electronics 3902399 FORTITUDE 
------------------------- _ . . Ha|| Electronics 8082777 COUNTRY CAIRNS Electronic World

Electronics 346133
VALLEY Economic Electronics 2523762 WOODRIDGE David 
■ 518555 BUNDABERG Bob Elkins Electronics 721785 GLADSTONE 
Electronics (East St.) 221058Xanthos Electronics 278952 TOOWOOMBA
Electronic ■ 2125505 SUBURBAN BRIGHTON Force Electronics
Electronics ■ 3496340 FINDON Force Electronics ■ 3471188 LONSDALE Force Electronics ■ 3260901 COUNTRY MT.GAMBIER South East 
Electronics 250034 WHYALLA Eyre Electronics ■ 454764 TASMANIA HOBART George Harvey ■ 342233 LAUNCESTON George Harvey

Min Mitter FM
Stereo Transmitter
(See Silicon Chip Oct’88)

STEREO FM 
TRANSMITTER

T»r« your CD pl*ytr uU. • Mim FM 
Transmitter

Converts CD signal to FM signal so you 
can tune in with your Walkman or 

portable radio.
Powered by one 1.5V penlite battery. 
Single IC circuit makes it easy to build.

K 1120 Normally $43.50
Now Only $32.00
SAVE OVER 25%

P

o©

©

Megger Meter
See EA Apnl/May 89 

Checks electrical 
wiring and appliances 

for insulation 

breakdown.
Insulation breakdown 

can be determined by 

the use of this dual 
range megohm meter. 
Ideally suited for 

checking breakdown 

in electrical wiring, 
appliances 

transformers, 
automotive generators 
and alternators etc. 
Breakdown can be 

measured at either 500V or 1000V depending on the 

required situation.

Would suit electricians or technicians work nm, tool 
box or work bench.

REAL VALUE $79.00 K2SSS

The Ultimate 
In Vehicle 
Protection 

Car Security 
System

Uses Vibration Sensors 
to guard against 

tampering & vandalism

Features:
• Auto Arming with exit and entry delays.
• Dash Mount status indicator
• Remote Protection of bolt-on accessories.
• Inc. circuitry to monitor any failure of dash 

warning lights
• Protects your expensive stereo from 

unauthorised removal.
• Also includes circuitry to monitor your car 

dash lights.

K 4340

$39.50
VIBRATION SENSOR PACK

Inc. Mic Cable & Connectors

K 4341 $15.00
Manufacturers, Contractors and Bulk Users 
Please Contact Our Wholesale Sales Dept. 

Sydney (NSW Only) Colin Fobister (02) 437 4077 
Melbourne (Vic/Tas Only) Brian Sorensen (03) 811 9967 

Perth (W.A., S.A., QLD., N T.)' (09) 328 2199

STANDARD DELIVERY i PACKING CHARGE $4.00 Io 1 Kg $7 over 1Ko AUSTRALIA 
WIDE — Wo process your order the day received and despatch via. Australia Post. 
Allow approx 7 days from day you post order to when you receive goods
$7.00 OVERNIGHT JETSERVICE — We process your order the day received and 
despatch via Overnight Jetaenrlce Courier for delivery next day Country areas please 
allow additional 24-48 hours. Weight limit 3Kgs (3Kgs covers 95% ol Orders).
$10.00 HEAVY HEAVY SERVICE — All orders of 10Kgs or more must travel Express 
Road - Please allow 7 days for delivery
INSURANCE - As with virtually every other Australian supplier, we send goods at 
consignees risk Should you require comprehensive insurance cover against loss or 
damage please add 1% to order value (minimum charge $1). When phone ordering 
please request "Insurance".
TOLL FREE PHONE ORDER — Bankcard.Visa. Mastercard Holders can phone order 
toll free up to 6pm Eastern Standard Time Remember with our Overnight Jstssrvlcs we 
deliver next day.

Esperance Communications 713344 GERALDTON K.B.Electronics &
212777 KARRATHA Daves Oscitronic 854836 MANDURAH Lance Rock Retravision 351246PORT

Supertronics 724321 MACKAY Philtronics ■ 578855 ROCKHAMPTONAccess 
Hunts Electronics ■ 329677 TOWNSVILLE Solex ■ 722015 SA CITY Force 
■ 3770512 CHRISTIES BEACH Force Electronics ■ 3823366 ENFIELD Force

■ 316533 Nichols Radio TV 316171 NSW CITY David Reid Electronics ■ 2671385 CARINGHAH Hicom Unitronics 5247878 COUNTRY COFFS 
HARBOUR Coffs Habour Electronics 525684GOSFORD Tomorrows Electronics 247246 GRAFTON East Coast Electronic 431250 NELSON BAY Nelson Bay 
Electronics 813685 NEWCASTLE Novocastrian Elect.Supplies ■ 621358 NOWRA Ewing Electronics« 218412 RAYMOND TERRACE Alback 
Electronics 873419 WINDSOR M & E Electronics 775935 WOLLONGONG Newtek Electronics ■ 271620 Vimcom Electronics 284400
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Construction Project:

TV-derived time 
& frequency standard -1
Here's the design for a relatively inexpensive unit which will 
allow you to generate frequency and time signals with an 
accuracy very close to that of a Rubidium Standard - within a 
few parts in 10’1. It does this by phase-locking a local 10MHz 
crystal oscillator against the horizontal sync pulses of TV 
networks.

by IAN POGSON
Of the various possible sources of 

known accurate frequency, one which is 
often overlooked is the synchronising 
pulses of TV transmissions. These vary 
considerably in accuracy, but some are 
very good indeed - being derived from 
‘atomic’ Rubidium Standards.

The TV-Derived Frequency Standard 
which is described here makes use of 
the TV sync pulses, to provide a local 
source of standard frequency signals 
having a long-term accuracy equal to 
that of the TV signal to which it is set. 
It does this by extracting the pulses 
from the composite video signal, and 
then using them to phase-lock a high 
quality 10MHz crystal oscillator.

Due to causes not fully understood, 
the short term stability (minutes) does 
suffer from some small disturbances. 
However this amounts to a ‘jitter’ in the 
order of only 0.3 microseconds peak-to- 
peak, which for many purposes may be 
ignored.

Not all TV synchronising pulses are 
stabilised to a high degree, but the 
ABC can be relied upon all over Aus
tralia. ABC network synchronising 
pulses are derived from a Rubidium 
Standard located in Sydney. Sydney is 
also fortunate in that TCN-9 derives its 
synchronising pulses from a Rubidium 
Standard. I understand that GTV-9 in 
Melbourne is also similarly equipped.

The order of accuracy quoted for Ru
bidium Standards is a few parts in 10" 
and when our unit is locked to one of 
these, that is the kind of accuracy we 
are looking at. Prospective builders in 
some of the more remote areas where 
only a local commercial TV station is 

available, would be wise to check with 
the station to determine the accuracy of 
the synchronising pulses.

I should note that this project has 
been made possible by the availability 
of a TV tuner module and matching TV 
IF/detector module, imported by Dick 
Smith Electronics.
How it works

The basic arrangement used in the 
unit is shown in the simplified block 
diagram of Fig.l. As this shows, a 
15,625Hz signal derived from the local 
10MHz crystal oscillator is compared in 
phase with the 15,625Hz horizontal sync 
pulse frequency from the received TV 
signal. Any phase error between the 
two produces a correction signal, which 
after filtering is used to correct the fre

Flg.1: The block diagram for the TV-derived frequency standard. The crystal 
oscillator is in a temperature-controlled oven.

quency of the crystal oscillator and 
hence lock it in phase. An additional 
divider chain is used to produce a series 
of useful reference frequencies from the 
oscillator, down to 1Hz.

The circuit diagrams show things in 
more detail. The two modules previ
ously mentioned constitute a basic TV 
receiver, which is capable of receiving 
all Australian channels in both the VHF 
and UHF ranges. Apart from a power 
supply, all that is needed is an appropri
ate antenna connected at the tuner 
input, and composite video is available 
at the output of the IF module.

TV channel selection is by means of 
switched voltages to specific points on 
the tuner. In our case, we have pro
vided for only three channels, but more 
can be added if necessary.

For this application we're not inter
ested in the composite video as such, 
but merely in the sync pulse compo
nents. The video appearing at pin 4 of 
the IF module is therefore passed to 
Q10, and then QI 1 as a sync separator. 
Sync pulses are then fed into an active 
filter (IC15), which is tuned to line sync 
frequency (15,625Hz), and from which 
it emerges as an approximate (albeit
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The completed time and frequency standard, which provides signals with an accuracy close to that of the TV 
network's sync pulses - which in some cases are derived from a Rubidium Standard.
rough) sine wave. The ‘sine wave’ feeds 
a Schmitt trigger (IC16a), with a 50-50 
square wave emerging. This is fed into 
pin 14 of a 4046 phase comparator 
(IC13).

Now let us turn to the crystal oscilla
tor and oven temperature regulation cir
cuits. Both circuits are included on a PC 
board, housed in a die-cast metal Eddy
stone box which forms the crystal 
‘oven’.

The crystal oscillator itself is a Pierce 
circuit, using FET QI running at low 
power level in the interests of frequency 
stability. A measure of AGC is applied 
via C6, D3 and Q2. The bias generated 
by C6/D3 varies the DC resistance of 

Q2 and hence provides degeneration in 
the source circuit of the oscillator tran
sistor. The crystal is a precision AT-cut 
unit in a cold-welded holder and cut to 
operate at a temperature of between 45 
and 50°C.

Coarse frequency of oscillation is set 
by TCI and fine frequency is adjusted 
by VR1, controlling D2 as a variable ca
pacitance diode. A second diode (DI) is 
fed via switch SI, selecting either the 
AFC signal from the phase comparator, 
(AFC on) or various DC levels for the 
settings marked ‘AFC off, ‘Retard’ and 
‘Advance’. The latter two facilities pro
vide for setting the unit precisely to 
time.

Output from the oscillator is buffered 
by Q3 and Q4, with Q5 functioning as 
an interface to drive the TIL gate IC3a.

Q6 functions as a temperature sensor, 
clamped directly on the crystal holder. 
Changes in temperature result in volt
age changes across R18, which are am
plified in the high gain DC amplifier 
(IC2). This drives Q7 which in turn, 
drives the oven heating ‘elements’ - 
power transistors Q8 and Q9. The latter 
are mounted on a ‘U’ shaped metal 
frame, which acts as a heat sink and 
heat distributor for the oven.

As well as sensing the crystal holder 
temperature via Q6 itself, a second sen
sor (D6) is used to sense the tempera-

O The schematic for the crystal oven 
temperature control circuit, which 
uses diode D6/transistor Q6 for sens
ing, and transistors Q8 and Q9 as 
heaters.LM35 BC549

(VIEWED FROM BELOW) MJE3055
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Tl/ Below: the schematic for the dividers, phaseTV-Derived Frequency standard comparator and receiver sections of the circuit.
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ture on the top of the oven box. These 
circuits hold the crystal temperature 
within close limits - a fraction of one 
degree Celsius. The actual temperature 
is set by VR2.

IC1 is a separate temperature sensor 
for the meter, which reads off oven 
temperature in degrees C when meter

PARTS LIST
1 Horwood box, 305 x 102 x 

203mm
1 crystal oscillator & oven 

heater assembly (see later)
1 power supply PCB assembly
1 front panel label, 305 x 98mm
1 Meter, 0-100uA, 50 x 50mm, 

1000 ohms
1 10k 10 turn potentiometer 

(Bourns or similar)
1 10-turn precision dial to 

match potentiometer
2 2-pole, 3-position rotary 

switches
1 single-pole, 4-position rotary 

switch
3 19mm knobs
1 SPDT miniature toggle switch
1 miniature push-button switch 

(momentary make)
11 RCA panel-mounting sockets
1 RCA plug
1 Belling Lee coaxial socket
1 mains cord and plug
1 cord clamp
1 rubber grommet
1 earth lug
1 3-way mains terminal block
1 power transformer, Ferguson 

PL1.5-18/20VA
1 PCB, code 89tfr5a, 177 x 

124mm
2 16-pin IC sockets
10 14-pin IC sockets
2 8-pin IC sockets
1 TV tuner module, 4EA-706 

(available from DSE)
1 TV IF module, HL-PIF

(available from DSE)

Semiconductors
1 74LSO4 hex inverter
1 74LS90 decade counter
6 74C90 decade counters
1 4049 hex inverter
1 4024 7-stage binary divider
1 4046 phase-locked loop
1 CA3130opamp
1 741 op amp
1 74C14 hex Schmitt trigger
6 BC549 transistors
1 LED, red or green, with bezel
1 dual LED, red and green, 

with bezel (available from 
Geoff Wood)

Capacitors
2 33uF 10VW tantalums
1 10uF 25VW tantalum
1 4.7uF 25VW tantalum
1 0.47uF polypropylene
1 0.22uFpolypropylene
6 0.1 uF ceramic or 

polypropylene
2 1.8nF polypropylene
1 270pF polypropylene
1 220pF polypropylene

Resistors
All 5%, 0.25W: 3 x 330ohms, 1 x 

470 ohms, 2 x 1k, 2 x 1.2k, 2 
x 2.2k, 1 x 2.7k, 1 x 3.3k, 3 x 
4.7k, 1 x 6.8k, 3 x 18k, 1 x 
56k, 1 x 68k, 1 x 100k, 1 x 
150k, 2 x 470k, 2 x IM and 2 
x 10M

1 1k trimpot (flat mounting)
1 10k trimpot (flat mounting)
1 200k trimpot (flat mounting)
1 10k multiturn trimpot 

(vertical mounting)
3 100k multiturn trimpots 

(vertical mounting)

Miscellaneous
Hookup wire, single shielded 
cable, tinned copper wire, 
screws, nuts and solder.

CRYSTAL OSCILLATOR AND 
OVEN HEATER ASSEMBLY

1 PCB code 89trf5b, 85 x 
71mm

1 Eddystone box, 6908P, 118 x 
92 x 60mm

1 10MHz crystal, 30pF load, 
45-50°C Hy-Q TS05E in 
QC48A holder, or equivalent

1 8-pin DIL socket
1 1 mH RF choke
1 3-lug tagstrip (see text)
1 solder lug

Semiconductors
3 2N5485 FETs
2 BF495 transistors
2 BC549 transistors
2 MJE3055, TSB3055 

transistors with insulators and 
screws

2 15V 400mW zener diodes 
(variable capacitors)

3 1N4148, 1N914 diodes
1 OA91 germanium diode
1 LM35 temperature sensor
1 741 op amp

Capacitors
1 26pF Philips trimmer (green)
1 10pF NPO ceramic
1 15pF NPO ceramic
1 18pF NPO ceramic
1 27pF NPO ceramic
1 47pF NPO ceramic
1 68pF NPO ceramic
1 100pF NPO ceramic
1 220pF polypropylene
1 470pF polypropylene
1 4.7nF polypropylene
6 10nF ceramic or 

polypropylene
1 0.1 uF ceramic or 

polypropylene
2 4.7uF 35VW tantalum

Resistors
All 5%, 0.25W: 1 x 100ohms, 1 x 

220ohms, 1 x 330 ohms, 1 x 
820ohms, 1 x 1k, 1 x 2.7k, 1 
x 3.3k, 1 x 3.9k, 3 x 4.7k, 1 x 
8.2k, 2 x 10k, 2 x 15k, 2 x 
18k, 2 x 22k, 1 x 100k, 1 x 
1M, 1 x 10m

1 20k multi-turn trimpot

Miscellaneous
Hookup wire, single shielded 
cable, 28 PCB pins, foam 
insulating material, screws, nuts, 
solder. 30 x 14mm tinplate for 
OA91 diode. Aluminium or 
copper sheet approx. 1mm thick; 
one piece 158 x 73mm, 2 pieces 
30 x 19mm, 1 piece 30 x 9mm.

POWER SUPPLY PCB 
ASSEMBLY

1 PCB code 89tfr5c, 101 x 
72mm

1 7812, LM34OT-12 +12V 
regulator

1 7805, LM34OT-5 +5V 
regulator

1 heatsink for 7812, 
LM34OT-12

1 BC337 transistor
10 1N4002 power diodes
1 30V 1W zener diode
1 3.3V 1W zener diode
4 2200uF 25VW electrolytics
2 220uF 50VW electrolytic
1 33uF 35VW electrolytic
11 0.1 uF ceramic or 

polypropylene capacitors
1 3.9k 0.25W 5% resistor
3 1,2ohm 0.5W 2% resistors
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TV-Derived

FREQUENCY 
" TRIMMER 

(10 TURNS)
C3 
10nFT RETARD

ON FROM 
R29/C21

C4 ± 
10nFT ^ADVANCE

-^-► + 5VOPP 3

10V

The schematic for the 10MHz crystal 
oscillator section of the circuit, 
which is housed in the oven along 
with the temperature control section.

function switch S3 is in position 2. The 
idea of having a separate sensor for the 
meter is to ensure that there is no dis
turbance to the temperature stabilisa
tion loop when the meter is switched in 
and out.

The 10MHz TTL output from the 
oven assembly, via buffer IC3a, drives a 
series of decade dividers, producing sig
nals down to one pulse per second. All 

outputs are buffered. The 1MHz output 
from IC4 also drives a 4024 binary 
divider (IC12), via level interface stage 
Q7. Output is taken from IC12 via pin 
4, giving a division factor of 64 (26), or 
15,625Hz. This passes along to the sec
ond input of phase comparator IC3, at 
pin 3, for comparison with the 15,625Hz 
from the TV receiver as mentioned ear
lier.

The resulting ‘phase error’ output 
voltage from pin 2 of IC13 is given 
some filtering by R34 and C23, and 
then passes to an active filter circuit 
around IC14. A buffer stage (Q9) fol
lows, and its output provides the AFC 
voltage for the crystal oscillator, via 
R29/C21, and the metering circuit - via 
VR3 and S3a/b.

Returning for a moment to the dec-

C34
220pF D10

50V

C36. 
220uFi 
50V

Q12 
BC337

»■-30V

^C37 
»01pF

D11 cLC38
30V ^33pF
ZENER 1 35VC35 

HF 
0-1pF

OFF, , ON

S5

PL1 5- 
18/20VA

C42 
2200uF D13

-H-

C41 XD12 
01pF

(METERA 
I SWITCH/

C D

‘‘ R54 f
-VVV-L

0-4

A N E 
240VAC

XC39•pO 1pF

D17j k

D18Ü

019/3 3V/1W 
ZENER

7812
I IC17

>20V

I 3x1 2a in porallell 
22S0PF D15

25V .D14 
Ç43 KC46,

I
2200pF 
25V O'

-10V

-----»-8 7V 
.C49

D20 T0'Hf
*-------- 5—-*- “ 11 V

7805 ^0 1pF

IN] |0UT IN IC18 5V

E B C

BC337

C45 
2200pF 
25V

GND C48 
OTpF

GND C51 
OTpF

o ALL DIODES 1N4002
UNLESS STATED OTHERWISE

II I] Il OUT
GND

Finally, the schematic for 
the power supply section of 
the circuit. The 30V supply 
is required by the tuning 
varicaps in the receiver 
front-end module.

7812,7805
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ade divider chain, transistor 06 be
tween IC4 and IC5 is used to momen
tarily cut off the drive from IC5 when 
pushbutton switch S2 is pressed. This al
lows the phasing of the 1Hz ‘seconds’ 
pulses to be adjusted if desired, ap
proximately in line with the correct 
time. The dual LED (D7) changes co
lour on the rising and falling compo
nents of the seconds pulses, and either 
one may be chosen to indicate the cor
rect time.

Special components
Most of the special components for 

this project were obtained from Geoff 
Wood Electronics, of Lane Cove NSW. 
In particular, GWE is able to supply the 
10k 10-turn Bourns potentiometer used 
for VR2, and the mating 10-tum preci
sion dial, along with the TSB3055 
power transistors. The Eddystone box is 
also available from GWE and David 
Reid Electronics. Both of these firms 
can also supply the Horwood box, 
which is also listed by a number of 
other suppliers, including Jaycar Elec
tronics and Rod Irving Electronics.

While we are on the subject of the 
Horwood and Eddystone boxes, it may 
be observed from the photographs that 
there are some unscheduled holes in 
evidence on the prototype. These boxes 
happened to be available from earlier 
projects and they have been ‘recycled’.

The TV tuner and the TV IF modules 
are made by Murata in Japan and Hwa 
Lin in Taiwan, respectively, and were 
supplied by Dick Smith Electronics. As 
far as I am aware they are only avail
able from this firm at present.

The 10MHz crystal was supplied by 
Hy-Q International, in Melbourne. It 
should be ordered as shown in the parts 
list. It is also worth noting that this 
crystal is specified to operate at 45- 
50°C. This is all right for most environ
ments where the room temerature is not 
likely to exceed 35°C. But in cases 
where this temperature is likely to be 
exceeded, the operating temperature of 
the crystal should be increased and 
specified accordingly when ordering.

It should be stressed that there is no 
point in specifying a higher operating 
temperature for a crystal than that 
which is necessary.

Having commented on the source of 
those components in the foregoing, 
quite obviously some of them will be 
available from alternative sources.

Hopefully the foregoing will be suffi
cient to whet your appetite, and show 
you how the unit works. In the second 
of these articles, I will describe its con
struction. ®

GET YOUR TRAINING NOW 
AND BE PREPARED FOR THE FUTURE

If you’re interested in electronics, a Stotts Home Study 
Course can make it even more interesting. It could lead to an 
exciting career in the fast-growing field of electronics.

Stotts electronics courses offer plenty of practical work 
and ‘hands on’ experience through custom-designed kits. You’ll 
be skilfully guided by experienced, professional instructors, with 
individual attention and advice. You study at home, at your
own pace.

Choose from Stott’s range of electronics courses: 
Introduction to Electronics, Radio and Television Servicing,
Radio Receivers, Colour Television, 
Introduction to Micro Computers,

Servicemen or Industrial Electronics
MAKE YOUR MOVE TOWARDS A BRIGHTER 
FUTURE. SEND THE COUPON TODAY.

AN AUSTRALIAN TRADITION

r PLEASE SEND ME FREE, AND WITHOUT OBLIGATION, 
I FULL DETAILS OF THE FOLLOWING COURSE: I

MR. MRS. MISS..
ADDRESS____

_____ (PLEASE PRINT) j

AGE I

POSTCODE--------------
Stott's undertake that no sales counsellor will visit you. 
Melbourne: 140 Flinders Street. 3000. Tel: 654 6211 
Sydney: 383 George Street. 2000. Tel: 29 2445 
Brisbane: 65 Mary Street. 4000. Tel: 221 3972

Adelaide, 226 Pulteney Street. 5000. Tel: 223 3700 
West Perth: 52 Kings Hoad. 6005. Tel: 322 5481 
Hobart: 2 Davey Street. 7000. Tel: 34 2339 
New Zealand: Box No. 30-990 Lower Hutt. Tel. 676 592 ALA/ST6820/EA589 |



Basic Principles of VCRs - Part 6

The complete 
VHS recorder
In this final part of the current series, we 
begin by considering the complete video 
cassette recorder. We also discuss some 
sections of the VCR that were notcovered in 
the earlier parts of the series.

by DAVID BOTTO
Fig.l is a simplified block schematic 

of a typical Video Home System (VHS) 
format machine. You will remember 
that during the transmission of a televi
sion programme, the energy radiated by 
the TV station is in the form of an elec
tromagnetic field.

When this energy reaches the TV re
ceiving antenna (via the transmission 
path) an electrical signal is extracted. 
This signal is then fed down through the 
antenna cable, entering the 
Booster/Mixer circuitry at point A in 
Fig.l.

Fig.2 shows a more detailed block 
schematic of one type of Booster/Mixer 
circuitry. The signals at point A enter 
broad-band amplifier 1 (the ‘booster’), 
which can handle the whole range of 
TV station frequencies.

From one end of coil LI the signal 

The Panasonic model NV-D80 VCR, which features both bar-code programming and digital ‘freeze-frame’ as well as 
more common facilities such as hifi stereo sound.

passes through the filter circuit formed 
by RF choke 1, capacitor C2, and RF 
choke 2, via capacitor C3 to socket A2. 
A co-ax lead from this socket feeds the 
signal to the antenna socket of a colour 
TV receiver.

Because of the wide bandwidth of am
plifier 1 the TV set user can still tune 
the TV receiver to any ‘off-air’ TV 
channel. Through capacitor Cl, the op
posite end of coil LI and resistor R2 the 
received TV signals also arrive at point 
A3, where they are supplied to the 
VCR tuner. The VCR tuner can select 
any TV programme that the viewer may 
wish to record.

In both the record and playback 
modes video and audio signals are sup
plied to points VI and AU1. The video 
signal passes through the video buffer 
amplifier and via resistor R3 to point 

ML The audio signal amplified by the 
audio amplifier modulates the 5.5MHz 
oscillator (point OS). This FM (fre
quency modulated) signal is fed into 
transformer Tl. Via resistor R5, capaci
tor C4 and RF choke 3 the modulated 
5.5MHz signal reaches point ML

The carrier oscillator generates a TV 
channel signal frequency - typically 
channel 1 (VHF) or channel 36 (UHF) 
- an unused TV channel frequency. 
Both the video and audio signals at 
point Ml modulate the carrier oscilla
tor, producing a composite TV signal 
carrier. Via capacitor C5, resistor R2, 
capacitor C2 and capacitor C3 this sig
nal is supplied to socket A2 and 
through the co-ax lead to the TV set.

One of the selector buttons of the TV 
is then tuned to channel 1 or 36. Should 
a ‘beat pattern’ then be observed on the 
TV screen, the frequency of the carrier 
oscillator can be varied by adjusting 
preset capacitor TC.

By selecting channel 1 or 36 on the 
TV, the viewer can monitor pro
grammes being recorded by the VCR, 
or of course view programmes previ
ously recorded on the video cassette 
magnetic tape. By selecting a different 
channel on the TV it's also possible to 
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record one TV programme and at the 
same time watch a different programme 
on another channel.

Tuner & IF stages
Because the VCR tuner/IF stages 

(Fig.l) operate as a superheterodyne re

ber that for Australia the vision IF sig
nal is 36MHz and the sound signal 30-

Fig.1: A simplified 
block diagram for a 
typical VHS video 
recorder, used in this 
article to bring 
together the concepts 
explained previously.

ceiver, the tuner contains a local oscilla
tor which beats with the received ampli
fied station frequency. To tune in the 
various TV stations varicap diodes are 
used. (See part 7 of ‘Understanding Co
lour TV’ in the August 1987 issue of 
Electronics Australia). Control of these 

may be by selector buttons, an elec
tronic memory system or a remote con
trol unit.

Two intermediate frequency signals 
are produced at point B. One carries 
the vision information, the other the 
sound signal in exactly the same way as 
in a colour TV receiver. You'll remem-

,5MHz. The two signals are separated 
by 5.5MHz (In Britain the vision IF fre
quency is 39.5MHz and the sound IF 
frequency 33.35MHz - a separation of 
6MHz).

IF bandpass shaping is performed by 
a SAW (surface acoustic wave) filter 
and amplified by the IF amplifier, which 
is contained within a single IC. Auto
matic frequency correction (AFC) is 
used to ‘lock’ the tuner to the TV sta
tion frequency. A voltage is fed back 

CC 
CC
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VHS recorder
from the IF amplifier to the TV tuner's 
local oscillator varicap. If any ‘drift’ oc
curs the AFC voltage changes slightly to 
correct it.

Automatic gain control (AGC) volt
age is also fed back to the tuner. This is 
needed to compensate for possible 
variations in signal strength when 
changing from one TV station to an
other. Besides this, in some weak signal 
areas, fading can occur.

Exactly as in a colour TV receiver, 
both vision and sound IF signals pass 
through and are amplified in the vision 
if stages. The 5.5MHz (6MHz for Brit
ain) crystal (or ceramic) filter extracts 
the FM sound signal at point CF. It's 
then amplified by the sound IF ampli
fier and passes through into the FM 
limiter/sound detector stage.

Preset resistor RVl is used to set the 
sound signal to the desired level. Switch 
SW2 is shown in its normal position - 
the other position is used when it is de
sired to feed in an external audio signal.

An RF signal modulated with a colour 
bar signal fed in at point A would pro
duce the standard waveform at point 
VID, as viewed on an oscilloscope. This 
waveform was shown in parts 5 and 6.

Switches SW3 to SW6, SW11 and 
SW12 are the electronic play/record 
switches controlled by the microcom
puter IC via ports D and H. The solid 
lines indicate the playback positions, 
while the dashed lines show the record 
mode positions of these switches.

Record mode
In the record mode the signal at point 

VID passes through switch SW3 
(dashed line) into the luminance play- 
/record circuitry at point LUM, where 
the colour information is removed - al
lowing only the luminance signal to pass 
into the circuitry.

The complete signal also enters the 
colour play/record circuitry at point 
COL, where it passes through a band
pass filter which removes the luminance 
information. The operation of the lumi
nance and colour circuits was discussed 
in parts 4 and 5 of this series.

At point N the luminance signal con
sists of a frequency modulated signal 
(Fig.3). The colour information at point

LHBJULJ
Fig.3: The luminance signal at point 
N is in the form of an FM carrier 
centred on 4.3MHz, and deviating by 
+/-500kHz.

Fig.2: A more detailed look at the RF booster/mixer circuitry of a typical VCR. 
Amp 1 at the upper left is the broadband RF booster amplifier.

Z2 - assuming a standard colour bar 
signal is being recorded - consists of a 
rotational 627kHz ‘cotton-reel’ AM sig
nal which enters the mixer/recording 
amp at point Zl. Fig.4 shows the result
ant waveform at point P as viewed on 
an oscilloscope.

The signal from point P is taken 
through switches SW4/SW5 (dashed line 
positions) and via the rotary trans
former into the video heads. It's then 
recorded on the magnetic tape.
The E-E signal

From the luminance play/record cir
cuitry the complete colour bar signal (or 
colour picture signal) is taken from 
point EE (electronic to electronic) out
put to switch SW12 - dashed line posi
tion. It then enters the playback output 
amplifiers at point Y. From point ZIA 
the video signal is taken to the VI input 
of the RF modulator. In this way the 
programme being recorded can be 
viewed on the TV set.

A direct video signal is available at 
the VIDEO OUT socket shown. This 
socket is useful when recording from 
one VCR to another, or for connecting 
to a video monitor.

Test signal
The operation of the ‘test’ signal was 

briefly considered in part 5. The crystal 
oscillator (typically 500kHz) that feeds 
into the playback output amplifiers at 
point OS is controlled by ganged 
switches SW7 and SW8. In the test posi
tion a monochrome signal is produced 

at point ZIA and is used to tune the 
TV set for best results on channel 1 or 
36.

A colour killer circuit is not incorpo
rated in the VCR schematic shown in 
Fig.l. To prevent patterning when 
recording or playing back a mono
chrome picture, SW7/8 are set to the 
B/W position taking point COF to chas
sis. Circuitry in the colour play/record 
section now prevents the colour signal 
from reaching point Z2. For normal use 
SW7/8 is set to its COL position.
Recording the sound

From the sound detector, the audio 
frequency sound signal passes via ca
pacitor Cl and preset sound level con
trol RVl through SW2 to the record 
audio amplifiers (point AUD). The out
put of the audio amplifiers goes via 
switch SW11 (dashed line position) to 
the audio play/record head. The bias os
cillator signal level is set by preset resis
tor RV2. The basic sound recording 
process was described in part 1 of this

Fig.4: At point P, the waveform 
shows the FM luminance signal 
together with the 627kHz ‘cotton reel’ 
chroma signal.
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The rotary head drum assembly of a VHS machine, with the rotating 
section lifted off.

series.
The bias signal also energises the full 

erase head and audio erase head, to re
move previous recordings from the 
video cassette tape. You'll notice that 
an EXTERNAL AUDIO IN socket can 
be selected by means of switch SW2.

When playing back the recorded 
sound signal voltage induced in the 
audio play/record head goes via SW11 
(solid line position) into the playback 
audio amplifier (point PAU).

The output from this amplifier (point 
PAO) is then fed to the ‘Audio In’ 
socket (point AUI) of the RF modula
tor. In practice the two audio amplifiers 
are usually combined - we've shown 
them separately for ease of understand
ing. (Many VCRs now have provision 
for stereo sound recording and play
back. The playback head contains two 
audio play/record heads, and stereo 
record/playback amplifiers are used).

Playback mode
As the head drum rotates a signal 

voltage is induced in each head. This 
signal travels via the rotary transformer 
through switches SW4 and SW5 (solid 
line position) to the channel 1 and 2 
preamplifiers and switching amplifier 
(see part 5).

a standard colour-bar signal is being played
back.

forgotten, the basic schematic 
for a standard AC transformer.
Bear this in mind when trying 
to visualise the rotary head 
transformer.

Via switch SW3 (solid line position) 
the signal enters the luminance and co
lour play-record circuitry at points LUM 
and COL. At point X the signal is as in 
Fig.5 and at point CP10 the standard 
‘cotton-reel’ signal is seen.

The luminance signal enters the 
luminance/colour mixing amplifier via 
switch SW6 (solid line position) at point 
X2, and the colour signal from point 
CP10 enters the luminance/colour mix
ing amplifier at point X3. At point X4 
an oscilloscope would show the standard 
colour bar signal. Via switch SW12 
(solid line position) the signal enters the 
plyback output amplifiers at point Y. 
The amplified signal (point ZIA) is sup
plied to the ‘Video in’ socket of the RF 
modulator (point VI).

Control head signals
From point DS a 50Hz signal is taken 

from the synchronisation separator, 
within the colour play/record circuitry. 
You will remember from part 3 that the

Underneath the upper section of a head drum 
assembly from a Philips VCR, showing the 
rotating halves of the rotary transformers for each 
head. The windings are the lighter rings in the 
central (annular) grooves.

drum servo circuitry divides this by two, 
to produce a 25Hz pulse (point CSR). 
In the record mode this signal is re
corded on the video tape control track. 
In the play mode the recorded 25Hz 
control track pulse is fed back to the 
capstan motor servo circuitry, and also 
to the reel motor servo circuitry.

Rotary transformer
Fig.6 shows a schematic of a standard 

transformer, with a primary and second
ary winding. It is wound on a core 
made from laminated iron sheets. As 
you will know, when an alternating cur
rent (AC) signal is supplied to the pri
mary winding a current is induced into 
the secondary winding, producing a sig
nal across the secondary winding.

To pass the energy from the video 
heads to the VCR circuitry, a special 
type of transformer is needed.

Fig.7(a) represents a VHS rotary head 
drum, viewed sideways. The dashed 
lines show its internal cut-away sections.
This drum pushes down over the rest of 
the head drum assembly shown in 
Fig.7(b). Photograph A shows a VHS 
head drum at the right of the picture, 
with the rest of of the head drum as
sembly on the left. The drum is secured 
to the upper section of the assembly by 
two non-magnetic screws.

The upper rotating ferrite section 
(driven by the drum motor shaft) ro
tates and contains two transformer 
windings. The lower ferrite section 

' (which does not rotate) contains two 
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VHS recorder
more (stationary) transformer windings. 
Between the two ferrite cores is a tiny 
gap, just sufficient to prevent the two 
cores touching each other as the upper 
core rotates. Fig.7(c) shows the sche
matic.

In Fig.7(b) and photograph A you can 
see the little stud connections onto 
which the colour-coded wires from the 
video heads are soldered. In photograph 
A the dark rings are the two ferrite 
cores. Also visible in the photograph 
are the enamelled copper wires from 
the non-rotating transformer windings 
that go to the terminal board.

Photograph B shows the upper section 
of a Philips head drum assembly. This 
head is not a VHS head, but it serves to 
show the basic method of placing the 
windings within the ferrite cores. (The 
VHS windings are far more compact). 
The two windings are set into slots in 
the rotating ferrite core. The other two 
windings are set into identical matching 
slots in the lower stationary ferrite core.

When a signal is being recorded the 
fixed windings act as the two primary 
windings and induce signal voltages into 
the rotating windings, which act as sec
ondaries. The rotating windings energise 
the two heads and the video informa
tion is impressed upon the video cas
sette magnetic tape tracks.

In the playback mode the magnetic 
information on the video cassette tape 
induces a signal voltage into the video 
heads. The two rotating windings now 
act as primary windings and induce sig
nal voltages into the fixed windings, 
which now become the secondaries.

The operation of the systems control 
microcomputer circuitry was discussed

Fig.8: A block schematic of a typical reel motor servo system. Digital signals 
from port G of the microcomputer are used to control reel motor direction, 
via the motor drive amplifier.

CHANNEL1 — 
VIDEO HEAD

FLEXIBLE CONNECTING

VIDEO HEAD

WIRES FROM DRUM HEAD 
SOLDERED HERE

ROTATING FERRITE CORE 
WITH ROTATING 
WINDINGS

FIXING SCREW HOLES

ROTARY TRANSFORMER WINDINGS

FIXED FERRITE CORE-Ff^^^ WvàÌ 
WITH STATIONARY
WINDINGS

Fig.7: (a) at top shows 
a sketch of the upper 
section of the head 
drum carrying the 
actual heads, while 
(b) below it shows the 
lower section and 
rotary transformer. 
Schematic (c) at right 
shows the two head 
circuits.

in part 3. However because the opera
tion of the reel motor and the ‘port A’ 
signals were not covered in that article, 
we'll describe them here.

Reel motor servo
Reel motor forward and reverse con

trol signals are obtained from port G of 
the systems control microcomputer.

Fig.8 is a block schematic of one type

Ü

•DRUM MOTOR 
SHAFT

CHANNEL 1 
FIXED 
WINDINGS

CHANNEL 1
VIDEO HEAD

CHANNEL! ROTATING WINDING

CHANNEL 2
FIXED
WINDINGS

CHANNEL 2 ROTATING WINDING

of reel motor servo circuit. The reel 
servo circuit operates only in forward 
and reverse picture search modes. The 
signals from port G are inverted by the 
inverter circuits 1 to 4. When ‘play’, 
‘fast forward’ or ‘fast forward picture 
search’ modes are selected by the func
tion switches, points A and C on the 
motor drive amplifier are at binary 0 
(low) and points B and D at binary 1 
(high).

The output voltage at point M is posi
tive and at Ml negative, and the motor 
rotates in the forward direction. If the 
rewind or reverse fast picture search 
function is selected then the binary sig
nal outputs at port G are inverted and 
point M becomes negative and point Ml 
positive, causing the reel motor to ro
tate in the reverse direction.

Signals from port D of the systems 
control microcomputer go via digital 
switching circuitry to point SPD, con
trolling the voltage input at the positive 
input of op-amp 2 and the DC voltage 
output at point OP1. Notice that op
amps 1 and 2 have a 20V DC power 
supply.

Point OP1 connects via resistor R4 to 
point OP2 on the motor drive amplifier, 
controlling the voltage fed to the reel 
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motor, and thus its speed. When elec
tronic switch SW13 is closed there is no 
output signal from the frequency to 
voltage amplifier.

In the fast/forward and fast reverse 
picture search modes, the voltage input 
at point SPD is such that the tape 
moves at nine times its normal speed. 
Switch SW13 is now open.

The signal from the control track of 
the video cassette tape is picked up by 
the control head (point HS) and ampli
fied by amplifier 1. Since the tape is tra
velling at nine times its normal speed, 
the 25Hz signal recorded on the control 
track becomes a 225Hz signal (9 x 25Hz 
= 225Hz). This signal frequency is fed 
into the frequency to voltage conversion 
amplifier at point FV.

The voltage output at point VL re
mains steady as long as the speed of the 
tape is exactly nine times its normal 
speed. Op-amp 1 drives the positive 
input of op-amp 2 via resistor RI.

If the tape speed increases or de
creases, the frequency of the signal 
from the control head will change. The 
voltage at point VL will then rise or 
fall, as will the voltage at point OP1 - 
by just the right amount to correct the 
speed of the reel motor and keep the 
video cassette tape speed exactly 
‘locked’ to nine times its normal speed.

Port A inputs
Fig.9 shows one possible arrangement 

of signals that feed to port A of the sys
tems control micro-computer.

W, X, Y and Z are digital multiplex
ers controlled by signals from port H. 
(You'll remember that a digital multi
plexer circuit selects and directs any one 
of a number of input logic signals to a 
single output). So all the signals fed to 
each multiplexer can be selected as re-

Fig.11: The power supply circuitry of a typical modern VCR. Note electronic 
switches SW14-15, used for timer recording etc.
quired and fed to the four inputs of port 
A.

Should the cassette lamp fail, a signal 
passes through multiplexer W to port A 
data line 3, and the VCR will not work. 
When the tape is unloaded this condi
tion also reaches line 3.

The two switches connected to multi
plexer X convey first the information 
that a cassette has been inserted, and 
then that it is properly loaded. Signals 
reach port A data line 2, allowing the 
VCR function switches to operate. 
Should light strike phototransistors A 
and B (cassette lamp sensors), signals 
through multiplexers Y and Z will reach 
data lines 1 and 0 and halt the move
ment of the magnetic tape.

If the user selects the timer mode, a 
signal into multiplexer Y informs the 
microcomputer via data line 1. When 
the timer switches on the VCR a signal 
reaches multiplexer Z and data line 0.

Cassette lamp, sensors
Fig. 10 is a sketch of the cassette lamp 

and sensor arrangement. As the tape 
from the video cassette passes over 
phototransistor A (the start sensor) the 
light from the lamp cannot reach it. 
This lamp may be a tiny bulb with a 
filament, or a light emitting diode 
(LED).

When the magnetic tape returns to 
the cassette it passes phototransistor B. 
The current flowing through both 
phototransistors remains constant.

If the magnetic tape should break, 
light from the lamp will reach one (or 
both) of the phototransistors. The cur
rent through the phototransistor(s) in
creases as the light strikes it/them, and 
a signal is sent to port A of the control 
microcomputer. The tape transport 
mechanism then stops and the function 
select switches will not work.

Fig.9: Port A of the microcomputer accepts signals 
from the cassette lamp, cassette sensing switches 
and tape loading photodetectors.
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Complete VHS recorder
Timer/clock circuitry

The timer/clock shown in Fig.l is a 
4-bit microcomputer. Its internal crystal 
control oscillator runs at 400kHz. Ports 
E, C, D, and F drive the clock/timer 
display. The IC is ‘programmed’ by the 
set-up pushbuttons connected to ports 
A and B. From port G a signal is sup
plied to multiplexer Z (see Fig.9, point 
TSI), which informs the systems control 
microcomputer that the VCR is in the 
timer-record mode.

A 50Hz signal from the power supply 
locks the display clock time to the 
mains frequency. The clock time ‘read
out’ is set to show the day and time. It 
can then be set to turn on the VCR in 
record mode, at a desired day and time 
for a selected period of time to record a 
TV programme. It does this by turning 
on a section of the power supply. It is 
not necessary to have the TV • set 
switched on during this recording peri
od.

The power supply
Power supply arrangements in differ

ent makes and models of VCRs vary 
widely. Fig. 11 shows a basic schematic 
of one type of regulated supply.

Regulator 1 produces 32V DC for the 
tuner varicap voltage supply. The un
regulated 30 volt line supplies the cap
stan and reel motors. Regulator 2 pro
duces 22V DC to power the little heater 
fitted to the lower section of the head 
drum assembly. This heater prevents (or 
removes) condensation (known as 
‘dew’) that might otherwise form on the 
head drum and prevent smooth running 
of the tape.

There are three +12V DC supply 
lines. The ‘ever’ 12V line supplies the 
Timer/Clock circuitry, the RF booster 
mixer, and the systems control circuitry. 
Lines 12A and 12B power the remain
der of the circuitry.

When mains switch SW1 is first 
switched on, 12V is present on the ‘ever 
12’ line but there is no power at points 
12A and 12B.

When the front panel ‘on’ switch 
SWP1 (see Fig.l) is pressed, point SV1 

Fig.13: One form of FM luminance demodulator uses a delay/switching circuit 
which effectively converts the FM signal into a series of fixed-duration pulses 
before filtering.

is connected to chassis. This causes the 
electronic switching in the power supply 
(Fig. 11), to operate the closing of SW14 
and SW15. 12V DC then appears at 
both points 12A and 12B, turning the 
VCR fully on.

When the user desires to select the 
timer mode button SWP2 is pressed 
(switch SWP2 will not operate until 
switch SWP1 is released). The user now 
sets the clock/timer display to switch the 
VCR on (in the record mode) at the de
sired time - for example at 8pm.

At 8pm port G of the timer/clock mi
crocomputer puts out a binary 1 signal 
(point TIO). This signal is inverted 
(point ?not-TIO') and point SV1 is 
taken to chassis. DC voltage now ap
pears on supply lines 12A and 12B, and 
the VCR starts to record the desired 
TV programme.

The on/off and timer mode switches 
usually have an LED lamp that indi
cates when ‘On’ or ‘Timer’ mode has 
been selected.

FM demodulator
Before demodulating the luminance 

FM signal it is necessary to feed it 
through limiting circuitry. This circuitry 
clips the amplitude of the FM signal to 
a value below any unwanted noise 
pulses (Fig. 12).

One type of FM demodulator is 
shown in Fig. 13. In the playback mode 
the recorded FM signal enters the 
limiter at point M. At point P the signal 
might appear as in Fig. 14(a). The signal 
then feeds into the delay circuit. 
Fig. 13(b) shows the waveform at point 
DO. It's the same as in (a), but delayed 
by about 0.06 microseconds.

Fig.12: On 
playback, the FM 
luminance signal 
must be passed 
through a limiter 
stage to remove 
unwanted noise.

Fig.14: Waveforms found in the FM 
luminance demodulator of Fig.13. 
The signal at (a) is converted into 
pulses 0.06us wide (d), and then 
filtered (e).

From point DO the signal goes di
rectly through resistor R to one input of 
the switching circuitry (SWA). It is also 
fed through the inverter circuitry to the 
other input connection (SWB) of the 
switching circuitry. There is a slight 
time delay as the signal passes through 
the inverter, and resistor R ensures that 
both signals arrive at exactly the same 
time at the switching circuitry.

The signal from point P also serves as 
a pulse to operate the switching cir
cuitry at point Pl. As the pulse at Pl 
switches from high to low, the switcher 
circuitry accepts in turn the signals at 
points SWA and SWB - Figs. 14(b) and 
(c). Fig. 14(d) shows the resultant signal 
at point SWC.

Filter 1 then shapes the signal to pro
duce the AM luminance signal shown in 
Fig.14(e).
System switching

Some VCRs have circuitry that en
ables them to select and use either the
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Fig.15: The FM luminance signal frequency deviations used with the Video-8 
system (left) and the Super-VHS system (right).

PAL or SEC AM system. A special 
SECAM detector with suitable change- 
over switching is included in the circuit
ry. Also Mullard produce the 
TDA3952A PAL-to-SECAM transcoder 
IC. This is useful if you live in Europe 
where it's possible to receive both TV 
systems. It's also handy if someone 
from another country sends you a video 
cassette tape recorded in SEC AM!

However VCRs are manufactured - 
for example by Sony - that can switch 
between PAL, SECAM and the NTSC 
system. These machines are specially 
designed and quite expensive. More is 
involved than switching between sys
tems - bandwidths, sound separation 
frequencies and many other considera
tions are involved.

Camera input circuitry
Practically all modern VCRs are 

equipped with a socket for a video cam
era. In Fig.l the upper position of 
switch SW3 connects via buffer ampli
fier 1 to point CAM, where the com
posite signal from the video camera is 
fed in. The sound detected by the 
camera's microphone and amplified by 
its circuitry is supplied to point EAI, 
through buffer amp 2 to switch SW3 set 
in its lower position.

The S-VHS system
In the standard VHS system, when 

the luminance signal is converted to FM 
the tip of the synchronisation pulse cor
responds to a frequency of 3.8MHz and 
the 100% white peak level to 4.8MHz - 
a range of 1MHz. This is known as the 
carrier deviation. (Please refer back to 
part 4 and its Figs.9 and 10).

In the S-VHS (Super VHS) system, a 
newly developed video cassette tape is 
used, surfaced with a special type of fer
ric oxide material. This tape was de
veloped by the Victor Company of 
Japan (JVC) - the same company that 
invented the VHS system.

A top quality VHS tape will have a 
coercivity of about 730 - 750 Oersteds. 
However the new S-VHS tape has a 
coercivity of 900 Oersteds. (Coercivity 
refers to the magnetic force needed to 
reduce the magnetisation of a ferromag
netic material to zero. An Oersted is a 
unit of magnetic field strength).

An S-VHS video tape cassette has an 
ID (identification) hole on its case. If a 
standard tape is inserted in an S-VHS 
machine, it will not record.

This new video tape makes it possible 
for the Super VHS system to use a 
luminance signal bandwidth of over 
5MHz, instead of the 3.2MHz maximum 
of the standard VHS system. The FM 
carrier now has a deviation of 1.6MHz, 
with the sync tip corresponding to 
5.4MHz and the peak white signal to 
7.0MHz (Fig 15).

This produces an excellent increase in 
picture definition on the recorded pic-

Fig.16(a): With the VHS-C format 
a smaller head drum is used but 
with four heads to retain 
compatibility with normal VHS 
machines.

ture and does away with what has been 
called the ‘weaknesses’ of the video sig
nal produced by a standard VCR.

Video 8 system
In the Video 8 system the deviation 

of the FM signal is 1.2MHz (Fig.15). 
The white peak level corresponds to 
5.4MHz and the sync pulse tips to 
4.2MHz. This system uses metal tapes 
(see part 2).

Metal tape in general has a high coer
civity - around 1,500 Oersteds. The 
chroma signal, you'll remember, is 
down-converted from 4.433619MHz to 
732.422kHz. Picture definition is very 
good with the Video 8 system.

VHS-C
The VHS-C compact tape system is 

used in video cameras and is fully com
patible with the standard VHS system. 
The tape width is the same - 12.65 mil
limetres. However a VHS-C cassette is 
far smaller than a standard VHS cas
sette. It measures approximately 92 x 58 
x 22mm. The video head drum is only 
41.3mm in diameter instead of the 
62mm of a standard VHS drum. In 
order to produce the same magnetic 
tape pattern as in a standard VHS ma
chine, four head helical scanning is used 
as shown in Fig. 16(a).

When a recording is made the video 
heads signal outputs are switched on 
and off in sequence as shown in 
Fig. 16(b). The head switching circuitry 
opens electronic switches SWH1, 
SWH4, SWH3 and SWH2 in turn so 
that the signal from each head slightly

Fig.16(b): The VHS-C head 
switching signals are gated 
sequentially as shown, with 
a small overlap to prevent 
noise bands.

Fig.16(c): The electronic 
head switches SWH1-4 
direct the composite FM 
luminance/chroma 
recording signal to the 
appropriate heads In turn.
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VHS recorder
overlaps the previous signal - see 
Figs. 16(b) and (c).

The recorded VHS-C cassette can be 
fitted into a special adaptor that is 
loaded into a standard VHS machine 
and played back as a normal VHS cas
sette.

Remote control
One basic method of remotely con

trolling the functions of a VCR was de
scribed in part 3. You'll remember that 
the control signals are transmitted by a 
hand-held unit, in the form of digitally 
encoded modulated infra-red (IR) light 
beam signals. An IR receiver unit in the 
VCR detects the signals and feeds them 
to the systems control microcomputer 
circuitry.

The latest hand-held control units can 
not only control the VCR functions but 
program the timer circuitry by means of 
a bar code.

Panasonic video recorders use this 
system. A programming card is supplied 
that holds bar codes - similar in princi
ple to those used on groceries and 
scanned by a laser at supermarket 

check-outs. In this case the bar codes 
contain sets of codes for all TV chan
nels, on and off times, and dates.

First the card is ‘scanned’ with the 
handset. When the handset is pointed at 
the VCR, and the transmit switch 
pressed, the machine is set up with the 
desired TV channel and recording time. 
Inside the hand-held unit is an IR trans
mitter, a microcomputer IC plus a spe
cial optosensor, that can transmit and 
receive the IR signals used to scan the 
bar codes. Plus of course the power 
supply batteries.

Developments in VCRs
Many brilliantly engineered advance

ments are now being incorporated into 
the latest machines. What once were re
mote possibilities are now realities. 
Long-play machines using six video 
heads set in the video drum, high fi
delity stereo audio frequency modulated 
on two carriers, vastly improved cir
cuitry for picture search modes and 
many other advancements are found in 
the latest VCRs.

By converting analog picture signals 
to digital signals, some of the new 
VCRs can store one complete ‘frame’ of 
picture within digital integrated circuit

ry. When the ‘still’ function is selected a 
perfect ‘freeze frame’ picture is viewed. 
The development of reasonably priced 
large storage capacity memory ICs has 
made this possible.
The photograph at the front of this arti
cle shows Panasonic’s top of the range 
Model NV-D80 VCR, which features 
both bar code programming and digital 
‘freeze-frame’ plus many other ad
vanced features. The memory control 
chip used by this VCR is type 
uPD65031F175.

Conclusion
In this series we've covered the basic 

principles of domestic video cassette, re
corders. VCR techniques will continue 
to improve and advance. You'll find 
that the basic knowledge of VCR tech
nology gained from this series will help 
you in the understanding of new devel
opments.

My thanks are due to Mr Henry 
McAloon, the Technical Training officer 
of Sony (UK) Limited, for providing 
technical data on the Video 8 system.

Thanks are also due to Sony (UK) 
Ltd, Panasonic UK Ltd and Philips Test 
& Measurement for the loan of photo
graphs used in these articles. g.
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BACK ISSUES STILL AVAILABLE:
JANUARY 1987
Low Distortion Audio Oscillator Pt.2 (7/AO/39)
3-Band Shortwave Radio (2/SW/79)
Remote Control for Burglar Alarms (3/MS/126)

MARCH 1987
Electronic Rain Gauge (3/MS/1) 
NiCad Battery Charger (2/BC/1) 
Masthead Amplifier (6/MS/20)

APRIL 1987
12/240V Inverter (3/IT/15)
Ultrasonic Car Alarm (3 AU/51)
Metric Clock (7/CL/37)
Crystal Oven (3/MS/128)

MAY 1987
Low Cost Mini Mixer (1 'MX ! 8)
Car Battery Monitor (3/AU '52) 
Omega Derived Frequency Stai

JUNE 1987
IR Remote Control (2/MC/24)
Car Alarm (3/AU/53)
VU Meter (1/MS/35)
Op Amp Tester Pt.2 (7/MS/18)

JULY 1987
CD Amplifier (1/SA/78)
IR Remote Control Pt.2 (2/MC/25) 
Phase Difference Meter (7/M69) 
Electronics Trainer (3/MS/129)

AUGUST 1987
Muso Link (1/MS/36)
LED Display (7/CL38) 
Combination Lock (3/MS/130) 
Computer Strobe (7/SC/7)

Back issues are $4.50 each, including postage. To order copies send cheque, 
money order or credit card number (American Express, Bankcard, 
Mastercard or Visa Card) to Electronics Australia, PO Box 227, Waterloo 2017.

SEPTEMBER 1987
Cassette Box Switch-Tuned Radio (4/MC/6)
Satellite Siren (3/AU/54)
Low Cost Experimenter’s Supply (2/PS/65)

NOVEMBER 1987
Stylish Metronome (3/MS/132)
Universal Voice Operated Relay (1/RA/37)
DC Electronic Fuse (7/MS/19)
Voltage & Continuity Checker (7/M/70)
Telelink Modem Pt. 2 (2/CC/97 (B))

JANUARY 1988
Easy to Build Rengenerative Radio (4/TR3/8)
Low Cost Temperature Probe (7/MS/20)
Stereo Headphone Optical Link )1/MS/38

FEBRUARY 1988
Universal Midi Interface (1/EM/59)
Earwig: A Bug in a Matchbox (2/TR/65)
Low Cost Tester (7/VT/18)

APRIL 1988
Low Cost Amp/Signal Tracer(1/MA/63)
Improved 300W 12/230V Inverter (3/IT/17)
Digital Current Tracer Probe (7/ST/13)
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Problem: Control 
Solution: HI-TECH C

HI-TECH C is now better than ever, with more processors and operating systems supported, new features and 
even better code optimization than before. Our compilers are wholly developed in Australia but are used by over 

10 thousand programmers world-wide.

FEATURES APPLICATIONS

□ ANSI Standard C
□ Compact Fast Code
□ Complete Library
□ Macro Assembler
□ Linker and Librarian
□ Cross Reference
□ Full Library Source 
□ Execution Profiling 
□ Interrupt Support 
□ Floating Point Arithmetic 
□ Mathematical Functions
□ Comprehensive Local

Support «»wi
□ 12 Months Free

Updates /

□ Robotics
□ Remote Control
□ Telemetry
□ Process Control
□ Lift Control
□ Monitoring
□ Space Applications
□ Bionics

SUPPORTED PROCESSOR FAMILIES
8086/186/286
Z80/64180
68000/010/020
8096/80C196
8051/8031
6800/6801/68HC11/6301/6303
6809
HOST OPERATING SYSTEMS
MS-DOS/PC-DOS
CP/M-86
SCO XENIX

ATARI ST
APPLIX 1616

Our compilers are breaking through the frontiers of modern 
technology. For high performance, reliable, software develop
ment tools contact HI-TECH Software or our dealers today!

NATIVE C COMPILERS
CPM-80
MS-DOS
CP-M 86 
ATARI ST 
APPLIX 1616

$195 
$300 
$300 
$250 
$250

CROSS C COMPILERS 
$495 — $895 

(DEPENDING ON TARGET, 
< AND HOST)

All prices are in 
Australian dollars 
and exclude sales 
tax and delivery.

The Cutting Edge

300 5235

(916)753 3722 

(043)314 9514



Construction project:

New, improved 
Teletext decoder - 2
In this second article describing our new design for a Teletext 
decoder, we deal with the actual construction, adjustment and 
faultfinding for the basic decoder unit. Thanks to the use of a
new decoder chip set, this is all quite straightforward.

Virtually all of the decoder circuitry, 
with the exception of the power switch 
and transformer, is mounted on a single 
PC board measuring 200 x 173mm. This 
fits neatly inside the compact metal 
case, which measures 380 x 180 x 
65 mm.

The IR receiver diode and LEDs LD1 
and LD2 are mounted at the front-panel 
edge of the board, while the RF modu
lator and video/audio inputs and outputs 
are along the rear edge. The power 
transformer, mains switch and associ
ated wiring are all at the left-hand end, 
as viewed from the front (see pictures). 
Space has been left in the right-hand 
end of the case for the addition of the 
TV receiver module, to be described in 
a later article.

Because of this simplified construc
tion, assembly should be very straight

forward - although if you're a complete 
novice, it would be a good idea to get 
some practice in soldering before you 
start.

Mounting all of the components on 
the main PCB is made particularly easy 
with the DSE kit for this project, be
cause the top of the board has a silk- 
screened pattern with all component 
locations identified. However in any 
case, these are shown in the PCB over
lay diagram shown on these pages.

As usual, the best plan is to mount 
the relatively low profile passive compo
nents first - the resistors, capacitors, 
links, PCB pins, trim pots, inductors 
and diodes. Take care with the electro
lytic capacitors and diodes, as these are 
polarised and must be inserted the cor
rect way around.

The next items to mount are the tran

sistors and quartz crystals, taking care 
not to overheat these when you're sol
dering their leads to the PCB copper. 
As before, watch the polarity of the 
transistors. Trimmer capacitors VC1 
and VC2 can also be fitted, alongside 
XL2 and XL3 respectively.

The RCA input/output connectors can 
be mounted to the board at this stage, 
along with the RF modulator unit.

And finally the ICs can be mounted, 
taking particular care here to observe 
the polarity when inserting them, as 
some may be quite expensive to re
place. The two voltage regulator ICs 
mount on their backs, with their leads 
cranked down by 90° about 4mm out 
from the body and a 1/8" screw and 1/2" 
long hex tapped pillar used both to fas
ten each regulator's heatsink tab to the 
board, and to add a small amount of 
extra heat dissipating ability.

Note that the IR preamp (IC6) is 
shielded by a tinplate cover. This cover 
is held in place by soldering it to four 
PCB pins. Also note that when solder
ing in place the two LEDs (LD1 &
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The overlay diagram for the decoder's main PCB, showing where everything goes. A shield encloses IC6 and PD1.

LD2) and the photo-diode (PD1), these 
components should be left with most of 
their leads - at least 15-20mm, anyway. 
This is so that the LEDs can fit com
fortably into the front panel holes, and 
the photo-diode can be bent (carefully) 
at right angles to sit at the centre of its 
red bezel.

That more or less completes the main 
PCB assembly, and you can turn your 
attention to the case.

The rear self-adhesive label must be 
stuck on before the mains cable and 
grommet/clamp are put in. This label 
should be carefully centered and 
pressed firmly in place. After it is in 

place, the various holes can be carefully 
cut out with a sharp knife - but NOTE 
that there is no reason to cut out the 
holes at the left-hand end at this stage, 
because these are used for the optional 
TV tuner module. For the present the 
label should be left intact, to cover the 
holes until the TV tuner module is in
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Teletext decoder
stalled.

The main PCB mounts in the bottom 
of the case in the position shown in the 
pictures, using 15mm tapped insulating 
spacers and the appropriate screws and 
lockwashers.

After the PCB is mounted in place, 
you can cement the small red plastic 
window into the rear of the small 
square hole in the dress front panel, 
and attach the panel to the front of the 
case using six black anodised counter- 
sink-head PK screws. Make sure that 
the two LEDs on the front of the PCB 
are mated with the corresponding holes 
in the panel. The power switch should 
also be fitted through the holes in case 
and front panel, to ensure that they are 
lined up, and then fitted properly - 
using a packing nut, flat and star wash
ers at the rear and the dress nut at the 
front.

The power transformer is bolted into 
the case immediately behind the mains 
cord grommet/clamp, using two 1/8" 
screws and nuts with flat and star wash
ers for locking. A 2-way section of ‘B- 
B’ mains connector strip is bolted to the 
case at the centre of the end of the 
case, and used to terminate the trans
former primary leads.

After entry, the mains cord is 

clamped to the bottom of the case near 
the front panel, and just underneath the 
end of the main PCB, using a nylon ‘P- 
clamp’. An 1/8" screw, nut and star 
washer alongside are used to clamp a 
solder lug to the case, and this is used 
to terminate the mains cord earth wire 
(green/yellow).

Short lengths of red and black insu
lated mains wire are used to connect the

PCB overlay diagram for 
the remote control unit, 
which uses a single 
encoder chip. This also 
includes scanning logic 
for the keypad matrix.

centre pair of lugs on the rear of the 
mains power switch to the ‘B-B’ connec
tor strip. For safety, short lengths 
(about 20mm long) of insulating sleev
ing are threaded on the wires before 
they are soldered to the switch lugs, and 
then after soldering these are slid along 
the wire to cover the joints.

Similarly the active (brown) and neu
tral (blue) wires of the mains cord are

An overhead view inside the decoder, showing the location of most of the components on the PCB.
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A shot of the remote control PCB when assembled, showing all of the 
components in place. Two lengths of ribbon cable connect to the keypad 
PCB.

then taken directly to the two upper
most lugs of the switch, again with short 
lengths of sleeving to cover the finished 
joints. Finally, a nylon cable clamp is 
fitted around all four sleeves, to anchor 
them in place.

When the leads are run between the 
PCB and the power transformer second
ary, further lengths of sleeving are used 
to cover the joints at the transformer. 

Details of the mains wiring are visible in 
the close-up picture.

Assembly of the remote control unit 
should be quite straightforward using 
the overlay diagram and internal photo
graph as a guide. There are only a 
handful of parts to fit on the PCB, with 
the two IR transmitting LEDs mounted 
on the narrower front section of the 
board with their leads left reasonably 

long, and cranked at 90° so they face 
‘forward’. Two short lengths of ribbon 
cable are used to connect the PCB to 
the keyboard assembly.

Adjustments
There are a number of adjustments to 

be made to the decoder after assembly, 
to ensure correct operation. However 
none of these is difficult.

Some degree of video gain adjustment 
can be made by means of trim pot VR1. 
Ideally VR1 should be adjusted for 
0.5V p-p at the modulator video input. 
If a CRO is not available, initially set 
VR1 to half-way and then adjust it later 
for minimum Teletext display errors.

VR2 should be adjusted until there is 
2.2V DC before the start of the synch 
pulses on the video input of the RF 
modulator (i.e., the emitter of Q5). If 
no CRO is available, adjust this for best 
TV picture from the RF ouput of the 
modulator.

For optimum performance, disconnect 
any incoming video and while observing 
pin 17 of the VIP chip (IC3) with a fre
quency counter, adjust trimmer capaci
tor VC1 for a frequency of 
6,000,200Hz. If a frequency counter is 
unavailable, adjust VC1 for minimum 
Teletext display errors on a frequently 
updatedoJisplay page.

After the video level has been set up, 

Another view inside the decoder case, showing the parts near the front of the PCB.
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Teletext decoder
as mentioned earlier, VR3 should be 
adjusted to match the Teletext display 
colour levels to the TV colour. That is, 
when changing from a TV picture to a 
Teletext picture, the Teletext colour 
should not appear harsh or ‘too vivid’.

The colour encoder (MC1377, IC9) is 
driven from the EURO CCT (IC4). The 
only adjustment required here is VC2. 
While in a Teletext display mode, ad
just VC2 so that the colour turns on.

Adjustment of VC2 can be checked 
by having a subtitle or newsflash in dis
play A and a normal Teletext display in 
B, so that when changing between A 
and B the colour-on action is reliable.

Options
At present the decoder is suitable for 

use with the video and audio from a 
VCR. Should a VCR not be available, a 
TV tuner module is being developed as 
an add-in option, fitting inside the same 
case. This will allow a traditional 75- 
ohm RF connection to be made straight 
from an aerial.

To cater for the power requirements 
of the TV-tuner module, the power sup
ply will be complimented by a new 
transformer beside the existing M-2155 
transformer, and with additional recti
fier diodes D8 to Dll and capacitor 

C69. These components need not be 
populated unless/until the TV-tuner 
module is added.

Details regarding the optional TV- 
tuner module will be given in the third 
of these articles.

You may note that space is available

To ensure that the 
unit is electrically 
safe, the mains wiring 
should be carried out 
according to this 
diagram. Note the 
‘spaghetti’ sleeving 
over the switch 
terminals.

on the PCB for a 28-pin 6164 static 
RAM chip at the position for IC5. At 
present this is a 24-pin 2k x 8, 6116 
static RAM, which allows two pages to 
be held or acquired simultaneously (A 
& B).

An upgrade to a 28-pin 4k x 8, 6164

A view of the mains wiring in the prototype, to show exactly how it's done.
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static RAM will allow 4 pages to be ac
quired or held simultaneously, but note 
that the software contained in the CPU 
will not make use of this possible up
grade at present.

Faultfinding
Hopefully you should have no prob

lems with this project, as the design has 
been well proven. However should a 
problem arise, first check the +12V and 
+5V supply rails. These should be ex
actly as stated, and the input voltages 
should be at least +14V and +7V re
spectively - in each case 2V higher than 
the regulator's output voltage.

If all seems well in the power supply 
section, you should now try to isolate 
the trouble to a particular circuit area, 
so that you can check again more thor
oughly.

Upon power-up, the video source (a 
TV station from the VCR) should be 
able to be seen on the TV via channel 
1. Pushing TT should put the Teletext 
unit into Teletext mode, and normal 
Teletext operation should follow. If the 
display remains unchanged, check that 
the activity LED has registered the TT 
command, by flashing RED briefly. If 
this doesn't happen, there would seem 

to be a fault in the link between the IR 
controller and CPU. With a voltmeter 
set to a 5V DC range, or a CRO, check 
that pulses appear at pin 8 of the CPU 
(IC8), whenever a key on the IR con
troller is pressed. If this is not the case, 
check the construction of the IR remote 
controller and the IR preamp (IC6).

The CPU can be verified to be work
ing, by observing the serial clock signal 
(SCL) and the serial data signal (SDA), 
found on pins 19 and 20 respectively of 
the EURO CCT (IC4). These signals 
are best observed with a CRO, and 
both should pulse briefly, about once 
every 1 or 2 seconds. If either of these 
are constantly in one state, there would 
appear to be a problem around the 
CPU - i.e, maybe no clock pulses from 
the VIP chip, via Q15 and IC7.

If the teletext unit processes some 
commands from the IR controller but 
not others, there is a good chance that 
there is a fault in the keyboard matrix 
of the IR controller.

If different Teletext pages cycle on 
the screen continuously, this would sug
gest that the VIP chip is deriving the 
Teletext information satisfactorily, but 
the EURO CCT is not controlling this 
operation. In this case check the power 
supply to the EURO CCT and the 

CPU, also check that the I2C bus (SDA 
& SCL) is connected between those two 
devices.

The RGB network from the EURO 
CCT to the encoder (IC9) can be 
checked for level and correct colour by 
finding a test page, (ATN-7 page 294, 
for example) with colour bars on it. 
This can help confirm if one colour is 
missing or not.

Should pages not update frequently, 
or include many errors, (assuming that 
the adjustments of VC1 and VR1 have 
been made) then the general TV recep
tion should be scrutinized. In some 
cases picture reception can appear to be 
good, but even slight ghosting or reflec
tions on the antenna cable will compro
mise the digital Teletext information. 
NOTE: The visible rolling Time infor
mation at the right of the header has 
changed slightly since this article was 
written. The time is still there, but it is 
‘hidden’ and is subject to the ‘reveal’ 
button.

Also note that since the time of writ
ing, the Time has ceased to be included 
in the invisible part of the header, 
therefore at present there is no use for 
the Time On/Off function. The time 
that was there is now transmitted as 
00:00. ®

PROBLEMS?
COAXIAL CABLE STRIPPER

PLF10/X Power Filters
With four switched outlets and a 10 
ampere load rating, this unit allows 
protection for a PC computer equipped 
with peripherals such as a printer, 
monitor, scanner, facsimile and 
modem. Additional features in this 
superior unit are two-stage 
suppression and low-pass filtering. 
Surge rating up tp 12kA on 8/2/ySec 
surge, which confirms its "best-selling 
status".

Standby Power Supplies
An affordable self-contained mains 
power back-up to safeguard your data 
system and/or instrumentation against 
unexpected power failures, brownouts 
and transients. DATASAVER units 
can also be utilised for back-up to 
other office systems such as PABX 
telephone systems, facsimile and telex 
24hours per day I

TEL: (002) 73-0066 
critic FAX: (002) 73-1871 

FORYOUR NEARESTSTOCKIST

ConditionersPower
Three Production models are available 
to deliver clean constant output for 
inputs of 240 VAC ±20% by utilising 
electronic tap changing to maintain a 
240 VAC 4-5% output (depending on 
the model).

• Extra long life blades
• Unique cable locking handle
• Quick release lever
• Cast alloy construction
• Cable guide rollers
• Multiple stripping facilities
• Easy access cutter cassettes

• Non slip pivot handle
• Fast stripping times
• Suitable for use on production, 

or one off basis

POSTAGE FREE 
WITHIN AUSTRALIA

MIJELL ENTERPRISES P1Y. LTD, .„„ve.
5 BARRIEDALE GROVE, FRANKSTON VICTORIA 3199 
Telephone: (059)71 1853 Fex:(O59)71 3523
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Solid Stale Update
KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY^H
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16-bit DAC 
has voltage output

Two port SAW resonator
Murata Manufacturing Company of 

Japan has recently released a two port 
surface acoustic wave resonator, the 
SAR series, for the UHF band.

The SAR series resonators make os
cillator design in the UHF band a much 
simpler process, and increases the 
power handling ability by about ten 
times, when compared with earlier sin
gle port SAW resonators.

The standard frequency range is cur
rently tailored for CATV, remote con
trol, and security applications, however 
Murata are prepared to manufacture to 
specification for other applications.

The SAR series are available in 0° 
and 180° phase types, for use with bipo
lar and Mosfet oscillator circuits respec
tively.

Typical circuit parameters for the 
series are insertion losses of 5.6dB, 
loaded Q of 4400, and input and output 
impedances of 50 ohms.

The small size, and accurate fre
quency of oscillation of these resonators 
makes them ideal for use in small re
mote controllers such as Automotive 
Burglar Alarms, Garage Door Openers, 
and Building Access Systems.

For further information contact IRH 
Components, 32 Parramatta Road, Lid- 
combe 2141 or phone (02) 648 5455.

A new digital-to-anolog converter 
(DAC) uses a segmented ladder archi
tecture to ensure 16 bits of both resolu
tion and monotonicity. Fabricated in a 
BiCMOS process, Analog Devices' 
AD7846 includes track-and-hold output 
amplifiers to generate a low-glitch buff
ered voltage output. Also, the single
chip DAC also incorporates advanced 
logic features such as data readback and 
reset to zero.

The combined monotonic operation, 
readback and reset in the AD7846 allow 
users to design fail-safe closed-loop 
servo systems for machine tool and 
robotic systems. The low lOOmW dissi
pation, double-buffered latches and 
small 28-pin package also makes the 
DAC practical for automatic test equip
ment.

The AD7846 cascades a 16-bit switch 
matrix and a 12-bit R-2R DAC in a seg
mented ladder approach. This tech

Speakerphone circuit
The PBM 3912 speakerphone circuit 

incorporates all amplifiers, attenuators, 
digital and analog logic needed to pro
duce a high performance, handsfree 
speakerphone system. The circuit is 
based on the digital speech controller 
PBM 3911.

Key features of the PBM 3912 include 
digitally controlled switching, giving im
proved linearity in the time constants 
compared to fully analog circuits. PBM 
3912 offers full accessibility to the con
trol channels. This allows the designer 
to filter the signal controlling the voice 
switching, thus improving the acoustical 
performance to a level required in diffi
cult environment applications, e.g. mo

nique, pioneered by Analog Devices for 
monolithic 16-bit DACs, guarantees 
monotonic operation (±1LSB differen
tial nonlinearity) over the full -55 to 
+ 125°C military temperature range. 
Laser trimming of on-chip resistors re
duces integral nonlinearity to ±2LSB, 
ensuring 14-bit accuracy. Fast on-chip 
bipolar amplifiers deliver a maximum 
9us settling time to ±0.003%.

The AD7846 operates from a single 
+12 to +15V supply or ±12 to ±15V 
dual supplies. An internal gain-ranging 
circuit permits the device to generate ei
ther a ±5V or ±10V output when sup
plied with a ±5V reference voltage. In 
the unipolar mode, the converter gener
ates a 0 to 5V or 0 to 10V output with a 
+5V reference signal. RESET automat
ically sets the DAC's output to zero.

For further information contact Pa
rameters, 1064 Centre Road, Oakleigh 
3167 or phone (03) 575 0222.

bile telephones, intercom systems in fac
tory environments etc.

Main channel attenuation is selectable 
to 25 or 50dB depending on the charac- 
terisitics of the telephone design. PBM 
3912 has an intelligent volume control 
facility, IVC, which means that the con
trol logic ensures a constant total atten
uation regardless of switching position 
and volume control settings.

Independant opening sensitivities and 
background noise compensation with at
tenuation of the transmit signal enhance 
the dynamics of the total system solu
tion.

Further information is available from 
Ericsson Components, PO Box 95, 
Preston 3072 or phone (03) 480 1211.
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2-18GHz 
GaAs 
PIN switch

Across a broadband frequency range 
(2-18GHz), the ASM218-01 GaAs 
SPDT monolithic PIN switch provides 
high isolation (50dB min.), and low in
sertion loss (1.5dB max.). This is a fast 
switching speed device (2ns), with I/O 
DC blocking.

The ASM218-01 is an Alpha Ad
vanced Technology Division, low pro-

duction cost, MMIC switch. It incorpo
rates one series and two shunt PIN’s, in 
a small size (1.5 x 3.4mm), and offers 
system design engineers a real alterna
tive to hybrid switches. Custom packag
ing is available on request.

For further information contact Ben- 
mar International, GPO Box 4048, Syd
ney 2001 or phone (02) 233 7566.

UHF amplifiers
Hewlett-Packard has announced the 

release of a family of bipolar monolithic 
amplifiers. These consist of single-stage 
feedback amplifiers, series and shunt 
feedback being used to achieve high 
uniformity from amplifier to amplifier. 
The devices are ideally suited as 50 ohm 
building blocks in narrow and broad-

band RF amplifier applications.
3dB bandwidths of DC up to 3.8GHz 

and gains of up to 20.5dB at 1GHz are 
available. The devices are available in 
metal/ceramic microstrip packages, 
SOT-143 and chip.

For more information contact VSI 
Electronics (Australia), 16 Dickson 
Avenue, Artarmon 2064 or phone (02) 
439 8622.

Thermocouple signal 
conditioner

Designed for isolated interfacing of 
low-level and thermocouple signals to 
data acquisition systems inputs, Analog 
Devices’ new 1B51 provides a complete, 
high-performance signal conditioning 
solution in a small 1.0" x 2.1" x 0.35" 
plastic package.lt includes a chopper- 
stabilised amplifier, isolation circuitry 
and low-pass filter.

Unlike more costly solutions requiring 
separate DC/DC converters, each 1B51 
generates both its own input-side 
power, providing true channel-to-chan- 
nel isolation, as well as auxiliary iso
lated power (6.2V at 2mA) for user 
input-related circuitry.

With an input offset temperature 
coefficient of +/—0.1uV/”C and nonline
arity of +/—0.035%, the 1B51 is resistor 
programmable for gains from 2 to 1000. 
Galvanic isolation to 1500V RMS is 
provided via transformer coupling: In
puts are protected against continous 
240V RMS faults. A 3Hz three-pole ac
tive filter reduces line frequency noise 
with 60dB normal mode rejection: 
CMRR is 160dB at maximum gain.

For further information contact Pa
rameters, 1064 Centre Road, Oakleigh 
3167 or phone (03) 575 0222.

16-bit DSP microcontroller
Texas Instruments and Microchip 

Technology have announced what is 
claimed to be the world's fastest digital 
signal processor (DSP) microcontroller, 
the TMS320C14, which pairs 16-bit DSP 
performance with on-chip peripherals. 
This first time combination is said to 
offer five to 10 times the performance 
of traditional 16-bit microcontrollers at 
a comparable price.

The 320C14's DSP engine provides 
analog designers with a digital solution 
that does not require sacrificing preci
sion or performance. System perform
ance can be enhanced through the use 
of advanced control algorithms such as 
adaptive control, Kalman filtering and 
state controllers.

In addition to the greater functionality 
available through on-chip peripherals, 
the high-speed central processing unit 
(CPU) of the 320C14 permits the digital 
designer to process algorithms in real 
time instead of using approximate re
sults contained in a look-up table.

Extensive development support and a 
general purpose instruction set reduce 
development time on the TMS320C14 
while providing the same ease-of-use as 
traditional 16-bit microcontrollers.

The 320C14 is well-suited to functions 
which need more performance than a 
traditional 16-bit microcontroller can 
supply. Such applications include disk 
drivers, automotive sub-systems, robotic 
or motor control and missile guidance 
and platform stabilisation.

The 320C14 is object-code compatible 
with the industry standard TMS320C10 
DSP. It comes with 256 words of on- 
chip RAM and 4K words (8K bytes) of 
on-chip ROM. It can address 4K words 
of off-chip memory. Most instructions 
on the TMS320C14 are executed in a 
single cycle.

Ilie high speed of the 320C14 is made 
possible by implementing functions like 
a 16 x 16 multiplier in hardware. The 
320C14 uses a Harvard architecture 
which employs multiple buses internally 
to further increase the execution speed. 
To allow greater precision for inter
mediate results, the 320C14 has a 32-bit 
arithmetic logic unit (ALU) and 32-bit 
registers. It also comes with two hard
ware shifters that allow scaling simulta
neously with other operations.

Further information is available from 
Texas Instruments Australia, 6-10 
Talavera Road, North Ryde 2113 or 
phone (02) 887 1122.
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FLUKE AND PHILIPS - THE GLOBAL ALLIANCE IN TEST & MEASUREMENT

FLUKE g| PHILIPS
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The new Fluke 45 has dual display versatility.

With 2 multifunction 
displays and 16 dif
ferent measurement 
capabilities, the new 
Fluke 45 does virtu
ally everything you 
want a meter to do. 
And for a surprisingly 
affordable price.

interface and recharge
able batteries are avail
able as options.

Get everything 
you’ve ever wanted.

For all the informa
tion on the new Fluke 
45, contact your local 
distributor.

The 5-digit, 100,000 count dual dis
plays give you more information in less 
time - and with less effort. For example, 
measure the VDC output of a power sup
ply while measuring the VAC ripple. Or 
check the amplitude and frequency of an 
AC signal. From a single test connection!

And the Fluke 45 is designed to make 
complex measurements easier, with stan
dard features like a 1 MHz frequency 
counter, Min Max, limits testing (Hi/Lo/ 
Pass), Touch Hold® and Relative modes. 
There are 21 different reference imped
ances for dB measurements; in the 2 n 
to 16 n ranges, audio power can be 
automatically displayed in watts.

Accuracy to get the Job done right.
The Fluke 45 is a true-rms meter, 

with 0.02% basic de voltage accuracy 
and 100,000 count resolution on both 
displays. Basic de current accuracy is 
0.05%, making the 45 ideal for servicing 
4-20 mA current loops. Closed-case 
calibration simplifies the calibration 
process and increases uptime.

Even an RS-232 Interface is standard,
Connecting the Fluke 45 to PCs, 

RS-232 printers and modems is as easy 
as attaching the cable. An IEEE-488.2

FLUKE 45 DUAL DISPLAY MULTIMETER
Dual Display_______________  
True-rms voltage and current, 
including ac+oc____________  
0.02% basic de voltage accuracy
0.05% basic de current accuracy
1 MHz frequency counter 
RS-232 interface standard
dB, with 21 reference 
Impedances, and audio power 
calculations

Compare and Relative functions 
Mln Max and Touch Hold® 
funebons__________________  
Optional PC software for RS-232 
applications________________ 
Optional IEEE-488.2 interface.
battery pack ___________  
One year warranty

For Further Information Contact Your Local Philips Test & Measurement Organisation: Sydney (02) 888 0416, Brisbane 
(07) 844 0191, Melbourne (03) 235 3666, Adelaide (08) 348 2888, Perth (09) 277 4199, Auckland (09) 89 4160, Wellington (04) 88 9788.
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More Goodies from Woodies - with Extra Value Bonus on every 
EPROM Programmer and Eraser purchased this month. 

(Don’t forget to ask for your’s!) 
PC CARD PROM PROGRAMMERS

LEP-101 4 way for IBM-PC/XT/AT Programs EPROMs 2716/A to 
27512/A including NMOS and CMOS 
types. Also EEPROMs 2804 to 
58064.

Includes bonus 5 pieces 27C64-200 
nlued it $ 49.00

Tax Free $ 226.00
Tax Paid $ 262.00

STAND ALONE UNITS
PROMPRO-8X Advanced Universal Programmer

Programs EE/EPROMs up to 1 Meg 
and single voltage PROMs. 2 ZIF 
sockets, 28 and 40 pin, for GANG/ 
SET programming. 512k bits RAM 
in either 8,16 or 32 bit. Intelligent 
and Quick Pulse programming

algorithms. Intel Hex Motorola Hex, 
ASCII/Binary and JEDEC data 
formats. Centronics printer port to 
dump RAM contents. Automatic 
high/low byte programming for 16/ 
32 bit systems. Vcc and Vpp 
controlled by DAC in closed loop.

Includes bonus 30 piects 27C64- 
200 nlued it $ 294.00

Tax Free $1642.00
Tax Paid $2268.00

SHOOTER Programs EPROMs 2516, 2716 to 
27512 including CMOS and A types. 
Also EEPROMs 2816 and 2816A.
512k bit RAM buffer. 28 pin ZIF 
socket with 40 pin uP adapter

option. Data formats Intel Hex, 
Motorola HEX, binary and hex. Built- 
in RS232 port. 110 to 2400 baud 
selectable software and RS-232 
cable.

Includes bonus 15 pieces 
27C64-200 nlued it $ 147.00

Tax Free $ 770.00
Tax Paid $ 898.00

HUSKY
PROFESSIONAL PC BASED UNIT

Devices supported include most 
popular CMOS, NMOS and HMOS 
EE/EPROMs as large as 2 Meg, 
popular CMOS EPLDs and single 
chip micros. Up to 4 devices may be 
programmed simultaneously with 
the same data or sequentially with 
different data. File download is fast 
and easy since the Husky uses a

GANG

high speed parallel bus to the PC. 
PS/2 and Macintosh SE interfaces 
are also available. Intel Hex, 
Motorola Hex, ASCII Hex and Binary 
data files are accepted.
Each of the four 32 pin ZIF sockets 
will accept ICs with widths from 0.3* 
to 0.6'. Single chip micros are also 
supported using an optional 40 pin

expansion socket. Similarly PLCC 
and PGA devices can be supported 
by additional socket adaptors.

Includes bonus 15 pieces
27C64-200 nlued it $ 147.00

Tax Free $ 873.60 
Tax Paid $1019.00

LEP-1200B Low Cost 10 Way Programmer

PROGRAMMERS
Programs 2516, 2532 and 2564.
2716 up to 27512 including CMOS 
and A versions. Eleven 28 pin ZIF 
sockets.

Includes bonus 30 pieces 
27C64-200vilutd il 1204.00

Tax Free $1139.00
Tax Paid $1321.00

GANGPRO-8 Eight 28 pin ZIF sockets.
Identifies and isolates faulty devices. 
Fast intelligent and Quick Pulse 
algorithms are used. Verifies 
automatically at 3 voltage levels, 
5.0V and 5.0V 0.25V. Intel Hex,

Motorola Hex data formats. Built-in 
RS-232 interface. Software for PC 
included. Programs EPROMs up to 
1 Meg. EEPROMs up to 28256. 
CMOS, HMOS and NMOS types. 
Single chip micros using an optional

PALPRO-2X 2 ZIF sockets, 20 and 24 pin. 
Reads and copies existing PALs. 
Logic compilers supported include 
CAST, H.E.L.P., PALASM, CUPL i 
ABEL. Supports devices 
manufactured by Altera, AMD,

ATMEL, Cypress, Fairchild, Harris 
(with optional adaptor), Lattice, 
MMI, National, Panatech, Signetics, 
Sprague, Texas Instruments and 
VTT.

adaptor.
Includes bonus 45 pieces 27064- 
200 nlued it $ 441.00

Tax Free $1944.00
Tax Paid $2268.00

Includi! bonus 30 pimi 
PAL16L8ANC 
nlued it $193.50

Tax Free $1642.00
Tax Paid $2268.00

EPROM ERASERS
ULTRALITE
Ideal high performance UV eraser 
suited for production or engineer's 
applications. Erase time is approx 
15 minutes for up to 50 EPROMs.

Includes bonus 5 pieces 27C64-200 
nlued it $ 49.00

Tax Free $ 269.00
Tax Paid $ 314.00

QUV-T8/Z
Erases 30 EPROMs in 10 minutes or 
15 EPROMs in 5 min. Accepts PCB 
rxS'xr.

Includes bonus 2 pieces 
27C64-200nlued it $ 19.00

Tax Free $ 192.00
Tax Paid $ 224.00

QUV-T8/T
Erases 15 EPROMs in 20 - 30 
minutes. Accepts PCB 8" x 5‘ slide 
out tray.

Includes bonus 2 pieces 27CS4-200 
nlued it $ 19.60

LER-121
Erases nine 24 pin EPROMs.

Includes bonus 2 pieces 27C64-200 
nlued it $ 10.60

Tax Free $ 150.00
Tax Paid $ 175.00

Tax Free $ 81.00
Tax Paid $ 94.00

GEOFF WOOD ELECTRONICS PTY LTD
229 Bums Bay Road, (Corner Beatrice St.) “
Lane Cove West, N.S.W. P.O. Box 671, Lane Cove N.S.W. 2066
Telephone: (02) 428 4111 Fax: (02) 428 5198.
8.30am to 5.00 pm Monday to Friday, 8.30am to 12 noon Saturday.
Mail Orders add S5.00to cover postal charges.
Next day delivery in Sydney add $5.00.

I? °l

All prices INCLUDE sales tax.
Tax exemption certificates accepted if line value exceeds $10.00.
'pAN^CARD MASTERCARD. VISA, CHEQUES OP CASH CHEERFULLY ACCEPTED



Basics of Radio Transmission & Reception - 8

IF Stages for 
Advanced Receivers
Continuing our look through the circuits and concepts involved 
in advanced or ‘communications’ type superheterodyne 
receivers, we discuss here the intermediate frequency (IF) 
amplifier section - in terms of bandwidth, imaging, amplifiers 
and narrow passband filters.

by BRYAN MAHER
With the signal arriving at the an

tenna partially drowned by atmospheric 
noise, radio frequency interference 
(RFI), and unwanted powerful radio 
transmissions on adjacent frequencies, a 
large improvement can be achieved by 
reducing the receiver bandwidth.

Most RFI appears spread over such a 
wide range of frequencies that any re
duction in bandwidth almost always re
sults in less noise heard in the loud
speaker or earphones.

While we are trying to receive and 
copy some desired transmission, there 
might be another (unwanted) transmit
ter on an adjacent frequency. If that in
terfering transmission is close enough 
(in frequency) or sufficiently powerful, 
it too will be heard in the loudspeaker, 
resulting in confusion and often making 
it impossible to copy the desired station. 
Fig.l illustrates the effect of a powerful 
unwanted transmission outside the -3dB 
bandwith, but still very audible if the 
‘skirt’ of the response curve spreads too 
much.

Fig.l: The response of a standard 
tuned circuit to an unwanted station 
on a relatively close frequency. It will 
still be quite audible.
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If the interfering transmission is 
within the -3dB bandwith, then we are 
worse off still. Either way the road to 
improved listening lies in:
1. Making the -3dB bandwidth narrow

er, and
2. Causing the response curve to drop 

more sharply outside the -3dB 
points.

Fig.2: By using a tuning circuit with a 
narrower bandwidth and steeper 
‘skirts’, the response to unwanted 
signals is reduced.

Fig.2 illustrates this improved situa
tion, with both a narrower bandwidth 
and steeper skirt slopes. The unwanted 
transmission is now way down on the 
response curve, and its interference with 
the wanted signal much reduced.

In the case of a very weak wanted 
station (such as a portable battery oper
ated transmitter) and a powerful inter
fering transmitter, then there is all the 
more need to make the response curve 
as narrow as acceptable, and as steep
sided as possible.

How narrow a bandwidth is accept
able? That depends on the type of 

transmission we wish to receive.
For reception of hi-fi AM (amplitude 

modulated) transmissions we would like 
the bandwidth to be +/-15kHz, or even 
+/-20kHz, enabling all high notes and 
harmonics to be faithfully reproduced. 
But as communications receivers, two- 
way radios and other point-to-point 
transmissions usually are interested only 
in speech or code (either Morse or digi
tal), a much narrower bandwidth is usu
ally perfectly acceptable.

Quite good speech reproduction is 
possible using a bandwidth limited to 
+/-3kHz, while for reception and copy
ing of slow Morse code some communi
cations receivers use bandwidth as nar
row as 375Hz.

IF amplifiers
The intermediate frequency amplifier 

section (usually called the ‘IF section’ or 
‘IF strip’) provides three essential func
tions in every high quality radio receiv
er. These are:
1. High gain
2. Control over bandwidth
3. Automatic control of gain

Although some gain is obtained in 
the RF and audio sections, and perhaps 
in the mixer, for high sensitivity we rely 
on the clean, quiet, high gain of the 
fixed-tuned IF section. To achieve such 
high gain two IF amplifier stages are 
usually used.

Again, though the RF amplifier and 
mixer usually contribute some selectivi
ty, it is in the IF section that a receiver 
generally achieves most of its selectivity.

As the preceding RF and mixer 
stages have predetermined the signal-to- 
noise ratio of the whole receiver, and 
the IF section is often working on a 
lower frequency, noise is not such a 
problem in the IF section. Even so we 
do use reasonably low noise transistors 
of high frequency capability.

Because automatic gain control 
(AGC or AVC) is applied to the IF sec
tion, the circuits and transistors used



Fig.3: The basic circuit 
schematic for a 
two-stage IF amplifier 
using NPN bipolar 
transistors. It uses three 
tuned IF transformers.

mediate frequency, can be made small - 
as the photo in Fig.4 shows. Because of 
the fixed tuning it is also relatively easy 
to achieve a high Q, thus providing a 
fairly narrow overall receiver passband.

As the tuning capacitor across each 
transformer primary winding tunes that 
winding to the fixed intermediate fre
quency, fixed silver mica or NPO 
ceramic capacitors are used. (An NPO 
ceramic capacitor has almost zero tem
perature coefficient of capacitance).

Furthermore being small these ca
pacitors are mounted within the trans
former shield can, giving very short 
leads (low resistance leads raise the 
transformer Q) and minimising stray 
coupling between adjacent transformers, 
or to other sections of the IF circuitry.

must operate as linearly as possible over 
a range of quiescent operating condi
tions, so the circuit is designed to rest at 
an appropriate quiescent current.

IF stage circuits
Intermediate frequency amplifier 

stages are commonly constructed using 
junction transistors, FETs or integrated 
circuits. Fig.3 shows an economical, 
though quite successful two-stage IF 
amplifier using any one of a wide range 
of small high frequency NPN junction 
transistors, such as those ‘low noise 
transistors’ we listed last chapter.

Input and output are coupled using 
step-down tuned IF transformers, with a 
third transformer used to couple the 
two amplifier stages. A high quality re
ceiver would use those two stages, with

The stepped-down impedance ratio 
(indicated by the transformer winding 
having fewer turns) gives better imped
ance matching to the low input imped
ance at the transistor base.

DC forward bias for the transistors, 
superimposed on the automatic gain 
control (AGC or AVC) voltage, is ap
plied to their bases via resistors R21 
and R22. This DC control signal for 
AGC comes from the AGC section, 

Fig.4: A typical miniature 
IF transformer, shown 
here about twice actual 
size. This type may be 
adjusted by moving the 
threaded ferrite core in 
or out of the windings.

which we will discuss soon.
The full gain needed for weak signals 

is achieved when R21/R22 are supplied 
with a +3V DC control voltage. But 
when the received signal is very strong, 
the AGC controller changes the AGC 
voltage down towards +1.0V DC.

This reduced bias applied to the tran
sistors causes their base current to re
duce, lowering the gain and preventing 
overloading of following stages. More 
importantly the AGC action gives a 
fairly constant output signal level, when 
receiving fading or fluttering transmis
sions.

Under bad reception conditions this 
AGC automatic control of gain is most 
important - without it some fluttering 
and fading signals can be impossible to 
copy.

The bypassed emitter resistors de
velop some automatic negative DC bias, 
to counter temperature-caused varia
tions in transistor current gain. Each 
stage is supplied from the +12V DC 
supply via a 100 ohm decoupling resis
tor and lOnF bypass capacitors.
Tuned IF transformers

The tuned input and output trans
formers, being fixed tuned to the inter-

Adjusting the IFT's
When a radio receiver is constructed 

or repaired, the tuning of all the IF 
transformers or ‘IFT's’ must be adjusted 
or trimmed to bring all to the exact 
same frequency. In earlier transformer 
types each fixed tuning capacitor had a 
small adjustable trimmer capacitor in 
parallel for this purpose.

Most modern miniature IF transform
ers use instead just the fixed capacitor 
and trim the frequency by inductance 
adjustment, using a screw-threaded fer
rite core or cap accessible from outside 
the shield can. The screwdriver slot in 
the threaded ferrite core can be seen in 
the photo of Fig.4.

When aligning a receiver a non-metal 
screwdriver is used to adjust these 
cores. If a commercial nylon screw
driver is unavailable, a good substitute 
can be made from an 8-gauge or 10- 
gauge plastic or ‘tortoise shell’ knitting 
needle, with one end filed to a screw
driver-blade profile.

Some IF transformers have a hexagon 
hole down the centre of the ferrite core, 
rather than a screwdriver slot. The 
alignment tool for these is a hexagon 
nylon rod, or again a carefully filed 
non-metal knitting needle.

The complete shielding afforded by 
the transformer and capacitor being 
within a metal can, and the decoupling 
used on the +12V DC rail isolates each 
IF stage, enabling two stages as Fig.3 to 
be used without undue fear of instabil
ity, provided sensible layout is followed.

Simple receivers exhibiting excellent 
characteristics can thus be constructed 
using readily available components.
Number of IFT's

Receivers designed for broadcast hi-fi 
music reception, aiming for a +/-10kHz 
bandwidth to enable all transmitted
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Advanced IF stages

Fig.5: Back-to-back double tuned IF transformers, which 
can be used to give considerably narrower bandwidth.

music modulation sidebands to be 
heard, would generally use one IF 
stage. As the broadcast station is usu
ally powerful and fairly close, the 
medium gain afforded by one IF ampli
fier stage, i.e., half of Fig.3, is usually 
sufficient.

But in the specialized world of com
munications, using either AM or Morse 
code, a considerably narrower band
width is usually essential in order to 
cope with the received signal being 
weak, buried in noise and partly blan
keted by stronger interfering stations 
close in frequency.

The use of two IF stages with three 
tuned transformers, as in Fig.3, will 
typically allow reduction of the band
width to about 8kHz (i.e., +/-4kHz), 
which would cut off the highest music 
sidebands. But as communications re
ceivers are not usually used on music 
programs, their inability to copy some 
parts of music is regarded as inconse
quential.

Should interference be so bad that 
even narrower bandwidth appears nec
essary, you may say: “Why not just add 
another IF stage, making three stages, 
including four tuned transformers?”

True, the extra transformer involved 
in adding a third IF stage would bring 
the bandwidth down to about 5 or 6kHz 
(+/-3kHz), and very high IF gain would 
result. But the difficulties involved in 
keeping the IF section stable with such 
very high gain at the one frequency may 
well prove insurmountable, unless ex
traordinary shielding and decoupling 
techniques are used.

Let us discuss various other methods 
which are available for the reduction of 
IF bandwidth.
Back-to-back IFT's

One simple method using ordinary 
components was used in a communica
tions receiver designed by John Moyle 
and Neville Williams and described 
some years ago in Radio and Hobbies.

Using a two stage IF section, two (in- 
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stead of the usual one) loose-coupled 
tuned IF transformers connected in tan
dem were used at the IF section input, 
another two between the IF amplifier 
stages and a further two coupling the 
output of the IF section to the following 
demodulator.

Double-tuned IF transformers were 
used, as this type can have the narrow
est bandwidth, the connections for each 
pair of transformers is indicated in 
Fig.5.

The design worked very well; the two 
amplifier stages gave high gain, but not 
so high as to be unstable. The six dou
ble-tuned IF transformers reduced the 
bandwidth to about 5kHz (+/-2.5kHz). 
Your humble author, having built a 
copy, found this design excellent for the 
reception of speech and even passably 
reproducing a little music, logging many 
overseas radio stations.
Choice of IF

From the earliest days of superhetero
dyne radio receivers, it was realized that 
the lower the intermediate frequency 
chosen, the narrower the receiver band
width. This results from the quality fac
tor Q of a tuned transformer, and the 
equation we met previously:

Q = f/(delta f)
Where Q = the quality factor 

f = the IF frequency 
delta f = the IF bandwidth of that 

transformer.
For a given achievable Q, the lower 

the value of f, the lower the bandwidth, 
delta f. Therefore years ago, receivers 
were around using an IF of 175kHz or 
even lower - sometimes down to 
64kHz.

Very low IF's are used today in some 
special purpose receivers, but an IF 
which is too low (compared to the fre
quency of the incoming RF station fre
quency) shows up another disadvantage 
of the superheterodyne principle, a 
problem called ‘image reception’ or 
‘double spotting’.

Image reception
Image reception is an effect exhibited 

to a greater or lesser extent by all su
perheterodyne receivers, and appears in 
two forms.

Fig.6 shows frequencies in a receiver 
using an intermediate frequency of 
455kHz. First the receiver is tuned to a 
station SI on 10,000kHz (10MHz). Thus 
the local oscillator is on 10,455kHz, giv
ing a difference (10,455 - 10,000kHz) of 
455kHz, the IF signal which is amplified 
by the tuned IF amplifier.

At the same time, if another station 
S2 on 10,910kHz is strong enough (or if 
the receiver's RF selectivity is insuffi
cient) the signal from S2 will also beat 
in the mixer with the 10,455kHz local 
oscillator to produce the same differ
ence frequency (10,910kHz - 10,455kHz 
= 455kHz), which will also be amplified 
by the tuned IF amplifier.

This anomalous effect is called image 
reception because it causes a false 
‘image’ of station S2 to appear in the 
wrong place on the receiver dial, in this 
case causing interference with SI.

A second manifestation of the same 
effect occurs when the receiver tuning is 
moved from station SI, perhaps looking 
for other stations in the 9000kHz re
gion. A signal is found when the dial 
points to 9090kHz, and we think it is a 
third station.

But it is not! It is in fact station SI, 
appearing again at a second spot on the 
dial. This is because when the receiver 
is tuned to 9090kHz (local oscillator = 
9545kHz), if the RF selectivity is insuffi
cient, it can also receive the first station 
SI again (10,000 - 9545 = 455kHz), 
producing a signal exactly right for am
plification by the IF amplifier.

This effect of every station appearing 
in two positions on the dial is called 
double spotting, and is only image re
ception in another form.

Notice that any narrowing of the IF 
bandwidth (i.e., increasing IF selectivi
ty) would render no improvement at all,



as each case presents the correct 
455kHz signal to the IF amplifier! The 
cure for image reception can take two 
forms:

1. Increase the RF selectivity - i.e., 
narrow the bandwidth of the tuned 
circuits tuned to the incoming RF 
signal frequency, to give increased 
rejection of the unwanted image sig
nals. This may mean adding one or 
two tuned RF amplifiers ahead of 
the mixer.

2. Use a much higher IF. Notice that in 
each case the anomalous reception 
occurs at a spot on the dial which is 
twice the IF distant from the correct 
tuning frequency. If we use a much 
higher IF, say 10.7MHz, then the 
‘image station’ and/or ‘double spot’ 
must occur 21.4MHz (i.e., twice 10- 
,7MHz) away. At this separation the 
RF tuned circuits should easily reject 
the anomalous RF signal, so curing 
both imaging and double spotting ef
fects.

In high quality receivers, both actions 
may be taken. We may use one or two 
RF amplifiers ahead of the mixer, and 
also an intermediate frequency of
10.7MHz.

But you just can't win! As we've 
seen previously, the use of a high IF 
like 10.7MHz results in poor receiver 
selectivity to adjacent stations, because 
of the wider IF bandwidth. But nil- 
desperandum - there is a way!

Our desire to use a high IF like 
10.7MHz to reject images is legitimate, 
but to reject undesired stations on adja
cent frequencies we are forced to use 
one of two approaches in order to 
achieve enough selectivity. The first is 
to employ a narrow-band high fre
quency crystal filter. The second ap
proach, called ‘double-conversion super
heterodynes’ we will discuss in a later 
chapter.

Ultra-narrow bandwidth
There exist many applications in radio 

communications today where quite nar
row bandwidth is essential to reduce 
noise and exclude unwanted stations on 
nearby frequencies. A typical commer
cial communications receiver for the 
passing of important messages in the 
presence of strong interference may use 
a bandwidth of only 50Hz for the recep
tion of slow Morse code (CW transmis
sions).

But for readable speech reception, to 
enable at least some high sibilant har
monics (of speech consonants) to be 
reproduced, a slightly wider bandwidth 

about 2.1kHz would be used. Both 
these values of bandwidth are below the 
limits achievable by tuned IF transform
ers, therefore these commercial receiv
ers use special narrow-band IF filters.

Narrow band IF filters come in two 
distinct types:
1. Crystal high-frequency narrow band

width IF filters; and
2. Electro-Mechanical low-frequency 

fixed-bandwidth IF filters.
We will now look at each of these in 

turn.
Crystal IF filters

Crystal IF filters use the extremely 
high Q value of a crystal as a tuned cir
cuit. Whereas tuned IF circuits consist
ing of coil and capacitor can be pro
duced having a Q value of 10 to about 
50, the Q value of a crystal (acting as a 
tuned circuit) can be as high as 3000! 
This results in very high selectivity, i.e., 
an extremely narrow bandwidth.

A high frequency crystal is a slice of 
natural pure quartz or silicon dioxide. 
This crystal exhibits a natural piezoelec
tric effect by which any mechanical 
force applied to the crystal slab results 
in an electric potential being generated 
by the molecular-electronic crystal struc
ture. This appears as a voltage existing 
between opposite crystal faces.

Conversely, a voltage applied be
tween opposite faces causes mechanical 
distortion of the crystal (to minute de
gree). When such applied voltage is 
released, the mechanical distortion force 
is released, changing the crystal physical 
shape back to normal and consequently 
generating a voltage.

This effect is quite analogous to the 
action of a tuned circuit, and this me- 
:hanical deformation and return to nor

mal can occur at only one frequency. 
That frequency is higher for thinner 
crystals.

Thus, by face-grinding, crystals can 
be produced to resonate at any one fre
quency from around 400kHz up to 
30MHz or even 120MHz, the mechani
cal resonance of the crystaline structure 
giving the effect of extremely high Q. 
Electrical connections are made by ei
ther silver plating two opposite crystal 
faces or by gently squeezing the crystal 
between sprung metal plates.

This latter structure was first used 
and gave rise to the circuit symbol for a 
crystal in its holder. Crystals are assem
bled and sold in a metal/glass or plastic 
case, with two pins for connections.

Crystal filters
The simplest crystal filter would use 

one crystal, but would give an asymmet
rical frequency response.

Better results are obtained from the 
balanced ‘half lattice’ filter of Fig.7, 
which uses two crystals XI and X2. The 
crystals can be chosen to resonate at 
slightly different frequencies.

If a bandwidth of 500Hz were desired 
for slow Morse code reception, this 
could be achieved by choosing two crys
tals of (500/3)Hz above and below the 
IF centre frequency. Thus for an IF of 
10.7MHz you would use crystals reso
nating at 10.699833MHz and
10.700167MHz respectively.

If purchased crystals do not quite 
conform to the above frequencies no 
problem! It sould simply mean the re
ceiver bandwidth would be slightly dif
ferent from 500Hz.

The use of four or more crystals in an 
IF filter circuit is possible, and results in 
more steep-sided. The amount of dip at 
the centre frequency 10.7MHz depends 
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on the value of RI, the terminating 
resistor.

For speech reception a bandwidth of 
about 2000 to 3000Hz is required, so 
other crystals would be purchased 
whose frequencies f(Xl) and f(X2) are 
given by the general formula:

Receiver bandwidth = 3(f(Xl) - 
f(X2))/2

i.e..Crystal frequencies = fo +/- 
(debandwidth)/3

where fo is the IF centre frequency.
Home constructors can purchase such 

crystals from crystal suppliers or even 
from disposals stores. A disposals crys
tal is shown in the photo of Fig.8.

Complete crystal filters are also on 
the market, designed for centre fre
quencies from 455kHz to 40MHz.
Up conversion

To utilise the range of very high fre
quency crystal filters released about ten 
years ago, and to obtain the greatest 
possible image rejection over the HF 
band, some receivers use a very high IF 
frequency.

When receiving say a 28MHz station 
it would be nice if the image frequency 
could be greatly separated, say at 
106MHz. Under these conditions the 
RF tuning can easily reject such a 
widely separated image.

With the local oscillator working on 
67MHz and an IF frequency of 39MHz 
(to make use of available TV compo
nents) plus a 39MHz four-crystal IF fil
ter, both the image rejection and adja
cent frequency rejection can be excel
lent.

This is an example of an up-conver
sion superheterodyne receiver, wherein 
the IF is higher than the RF signal fre
quency - in contrast with most conven
tional receivers, where it is lower. A 
further advantage is the short fractional 
tuning range of the local oscillator, 
making oscillator/mixer tracking easy. 
(High frequency oscillators were dis
cussed last month).

Electromechanical filters
Receivers using IF's from 64kHz up 

to about 500kHz generally cannot use 
crystal filters, because below about 
500kHz the crystal size becomes incon
veniently large. Therefore a complete 
line of electro-mechanical low frequency

IF filters has been on the market for 
some years.

Electromechanical filters consist of an 
input driving coil, a vibrating disk array 
arranged to mechanically resonate at 
the IF frequency, followed by an output 
transducer coil as sketched in Fig.9.

The input to the filter is the IF signal 
from an IF driver stage following the 
mixer. The IF driving current in the 
input driving coil vibrates the rod longi
tudinally at the signal frequency. This 
causes the mechanical disks to vibrate in 
one of their natural resonant modes.

The disk vibration is passed on via 
the rod to the output transducer coil. 
The magnetized rod right hand end, vi
brating at IF within the output trans
ducer coil, generates an IF signal volt
age therein. This output voltage is fed 
to second and third IF amplifier stages, 
before passing on to the demodulator as 
shown in the block diagram of Fig. 10.

Because the metal disks will vibrate 
only at their mechanical resonance fre
quency, output voltage from the trans
ducer coil can be only at that resonance 
frequency, chosen as the IF frequency. 
By making the disks resonate at slightly 
different frequencies, a controlled nar
row passband of frequencies can be 
transmitted from filter input to output.

TO
DEMODULA
AGC
RECTIFIER

Fig.10: The block diagram 
of a communications 
receiver front end’ using 
an electromechanical filter.

Fig.8: An older style 
quartz crystal, in a 
disposals FT-243 
holder, shown a little 
larger than actual 
size.

The Collins Radio Company of the 
USA manufactures a range of such elec
tromechanical IF filters, for centre fre
quencies from 64kHz to 500kHz. These 
units can be purchased in a range of 
bandwidths, from 375Hz to 5800Hz in 
seven steps.

Both input and output coils must be 
impedance matched within 5% with 
their respective input driving source and 
output load. These passive filters (and 
indeed all types of passive filters) have 
no signal gain - rather they cause a sig
nal loss of up to lOdB, which must be 
compensated by a third IF amplifier.

Any tuned LC circuit in the following 
IF amplifiers will have little effect on 
bandwidth, as the effective Q of the 
mechanical resonance is very much 
higher than the Q of any LC circuit.

How to overcome the image problem 
when using these very low intermediate 
frequencies is an interesting topic for 
our next chapter.
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OBIAT KS YOUR ONE STOP 
DISTRIBUTOR OF 

TEST & MEASURING INSTRUMENTS
CHECK OUR PRICES ON 
FLUKE MULTIMETERS

These 
Multimeters 
offer features 
ideal for the 
Audio and Hi Fi

Fluke 70Series 
Multimeters
73
• Analog Bar Graph
• 3200 count Display
• 0.7% basic de accuracy
• 10A range
• Autoranging only
• 3 year warranty
75 adds
• 0.5% accuracy
• Autoranging with range hold
• 10A + autoranged mA ranges
• Continuity & diode test beeper 
77 adds
• 0.3% accuracy
• Touch Hold™ function

Full Range of 
Multimeter 
Accessories 
Available
Here are some of the Fluke range of 
accessories which are compatible with 
most brands of multimeter
Current Probes
Y8101
1 to 150A ac clamp-on current probe

NEW 80 Series 

Multimeters
• Min/Max/Average recording stores 
highest, lowest and true average of all 
readings
• Selectable response time to record 
tum-on surges or drift etc
• 1ms peak Min/Max hold on 87 to 
capture elusive transients or half-sine 
surges to 400Hz
• Audible Min/Max Alert™ signals 
readings above or below previous limits

83
• Volts, Amps. Ohms, diode test, 
continuity, frequency and duty cycle, 
capacitance. Touch Hold™, relative, 
protective holster
• 0.3% basic de accuracy
• 5kHz Vac
• Analog bargraph with zoom
• 3 year warranty

8S adds
• 0.1% accuracy
• 20kHz Vac

87 adds
• High resolution analog pointer
• True rms ac
• 1ms peak Min/Max
• 4 1/2 digit mode
• Back lit display

Engineer
Fluke 8060A Hand 
Held Multimeter
• 0.04% basic accuracy
• 19999 count display
• True rms ac volts and current
• Continuity & diode test
• Frequency measurement
• dBm. relative dB
• Relative reference
• One year calibration cycle and 
Warranty

Model
73
75
77

Inc Tax 
$147 
$238 
$325

Ex Tax 
$128 
$208 
$284

Model
83
85
87

Inc Tax 
$399 
$469 
$549

$349
$410
$480

Fluke 8062A
• 0.05% basic de accuracy
• True rms ac voltage and current
• Continuity and diode test
• Relative reference
• One year calibration cycle and
Warranty
Fluke 8050A
• 41/2 digit bench model with 0.03% 
basic de accuracy
• True rms ac to 50kHz
• Rechargeable battery option
• dB function with 16 selectable 
impedances (8Q to 1200Q)
• Relative Reference & Conductance
Model
8062A
8060A

Inc Tax 
$706 
$834

Ex Tax 
$617 
$729

Fluke 20 Series 
Multimeters
21
• Safety Yellow case
• Fluke 75 features but less 10A range
23
• Safety Yellow case
• Fluke 77 features + fused 10A input
25
• Water and dust-proof, fully sealed
• Charcoal or yellow case
• Analog/Digital display 
• 0.1% basic de accuracy 
• lOOpV to 1000V ac & de 
• 0. Ip A to 10A all fused 
• -15°C to +55°C operation 
• Touch Hold™ function 
• Two year warranty 
27
• As 25 but adds
• Relative (difference) mode 
• Min/Max recording mode
Model
21
23
25

Inc Tax 
$247 
$329 
$445

Ex Tax 
$215 
$287 
$389

__________  8050A $919 $804 27_______$563 $492
Detailed brochures and specifications available. We

■quirements for general purpose Test & Measuring Instrumentsadvise on your ret

(Incorporated in N.S.W.)
VISA129 Queen Street, Beaconsfield

P.O.Box 37 Beaconsfield NSW 2014
Tel : (02) 698 4776 Telex : AA71958 Fax : (02) 699 9170

$492

bankcard yLsiZod

welcome here

Y8100
Dual range 10A/200A Hall Effect clamp- 
on current probe
80i-400
1 to 400A ac clamp-on current probe 
80i-410
5 to 400A Hall Effect ac/dc clamp-on 
current probe
80i-600
1 to 600A ac clamp-on current probe

801-1010
! 1 to 1000A Hall Effect ac/dc clamp-on
| current probe

High Voltage Probes
80k6
6000V de or peak ac voltage probe
80k-40

| 40kV de or 28kV rms ac voltage probe
RF Probes
85RF

j AC voltage probe from 100kHz to
500MHz

Temperature
80T-150U
Universal temperature probe. -50°C to 
+ 150°C. Uses P-N Junction to give ±1°C 
accuracy
80TK
Type K thermocouple module for use 
with interhangeable probes. Basic 
accuracy is 0.5°C. Use with any 10MQ 
input multimeter having banana 
sockets.
Also ask: us about 
a case to protect 
your investment!
All prices subject to exchange rate 
variations. Please confirm before 
ordering



New Products
MMMHMMHHNHK 1Hz output

■■ + 13dBm down to -143.5dBm and a
phase-adjust capability.

LCR component 
bridge has GPIB

Prism Electronics has announced a 
new automatic LCR measurement 
bridge, the 6421, which offers 0.2% 
measurement accuracy of L, C, R, D 
and Q at three test frequencies of 
100Hz, 1kHz and 10kHz. Full 4 digit 
resolution is achieved on the high 
brightness display and full IEEE-488/ 
RS232 talk/listen facilities are available 
with an optional interface.

Ease of use is ensured with automatic 
recognition of component type and 
prompts to indicate operation outside 
recommended measurement conditions. 
Standard features include series or par
allel equivalent mode, integral 4 termi
nal test fixture, 2 V DC bias for electro
lytic capacitors and a ‘ZERO C’ facility 
to offset stray capacitance in external 
connections.

For further information contact Pa
rameters, Centrecourt, 25-27 Paul Street 
North, North Ryde 2113 or phone (02) 
888 8777.

2GHz signal generator
Hewlett-Packard Australia has intro

duced the HP8657B synthesised signal 
generator, with 2GHz frequency cover
age and good SSB phase noise for re
ceiver out-of-channel measurements, 
local-oscillator substitution and testing 
satellite-communication systems.

In addition to AM and FM, the 
HP8657B has optional pulse modulation 
with less than 35ns rise/fall times and 
70dB to 95dB on/off ratios. These fea
tures, along with broad frequency 
coverage, simulate L-band radar signals. 
The HP8657B has high stability DCFM,
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The HP8657B has 100 storage regis
ters for quick-measurement setups. 
Relative phase adjust permits precise 
1-degree steps relative to another stable 
source for phase-sensitive device charac
terisation.

Further details from Hewlett-Packard 
Australia, 31-41 Joseph Street, Black
burn 3130 or phone (03) 895 2895.

PC instrumentation
MetraBytes’s Personal Computer In

strument Product (PCIP) family from 
Novatech Controls is a series of ‘board 
level instruments’ that plug directly into 
any IBM PC/XT/AT or compatible I/O 
slot. The PCIP family provides bench 
top/rack mount features, functions and 
performance without the programming 
hassles of an IEEE-488/GPIB based sys
tem; and at a fraction of the cost.

Cost savings over bench top systems 
are accomplished through the elimina
tion of the communication interface, 
display circuitry, cabling, and power 
supply required for dedicated IEE- 
488/GPIB bench/rack systems. This al
lows MetraByte to offer the PCIP- 
DMM, a full feature 4-'/^ digital mul
timeter, and the PCIP-SST, a high per
formance 5MHz function generator, for 
prices that are roughly half that of com
parable benchtop systems.

Other products in the PCIP family 
that will be released shortly will include: 
• PCIP-CAL - a +/-19.999V 

calibrator/reference 
board

• PCIP-DLA - a 20MHz, 16 channel 
logic analyser board

These instruments operate in either 
of two modes; bench emulation or pro
grammed, which simulate IEEE-488 
‘local’ and ‘remote’ operation respec
tively. All programming is accomplished 
through the use of simple ‘English' com
mands. The computer screen is used for 
all instrument displays. Activated by a 
user defined hot key sequence, the dis
plays ‘pop-up’ on the computer screen. 
When activated, each display occupies 
one third of the screen, allowing three 
instruments to be displayed at one time. 
Functional control is through either the 
computer keyboard or a ‘mouse’.

For more information contact Nova
tech Controls, Melbourne (03) 645 2377 
or Sydney (02) 758 1122.

Network analyser
The Anritsu Network Analyser 

MS3401A provides an excellent means 
of quickly and economically assessing 
the performance of a very wide variety 
of analog components used in modern 
electronic equipment such as video tape 
recorders, compact disc players and 
video disc players.

The MS3401A produces swept fre
quency output, to precisely and quickly 
measure transmission and impedance 
characterisitics of networks operating 
throughout the frequency bands of 10Hz 
to 30MHz. It is easy to use and can be 
controlled automatically through a gen
eral purpose IEEE-488 interface, mak
ing it ideal for all stages of manufacture 
from research and development to full 
scale production.

The MS3401A uses a crystal oscillator 
and digital synthesiser to give highly ac
curate, high speed sweep output. Fre
quency intervals can be set as low as 
0.01 Hz and there is a logarithmic sweep 
function for broadband devices. The 
CRT display gives digital as well as ana
log display of measurements and there 
is provision for output to optional hard 
copy recording devices.

For further information contact Alca
tel STC Measuring Instruments, 58 
Queensbridge Street, South Melbourne 
3205 or phone (03) 615 6666.

New lugged Bimboxes
A new range of ABS plastic boxes in

corporating 4 external fixing lugs is now 
available from Boss Industrial Mould
ings.

Similar in many ways to the standard 
BIM2000 range, these new multipurpose 
boxes are available as standard in grey, 
will withstand 85°C (180"F) and have 
close fitting flanged lids enabling full 
hermetic sealing to be achieved.

Encompassing 3 sizes ranging from 
112 x 62 x 21mm to 150 x 80 x 50mm, 
all of which can be readily drilled or 
punched, all BIM2000 ABS boxes incor
porate slots on all 4 sides for vertically 



supporting 1.5mm (0.062") PCB’s on 
5.08mm (0.2") centres.

Four BIMDAPTORS, enabling 
boards and sub-assemblies to be flat 
mounted either singularly or sandwich 
fashion, are supplied with each ABS 
Box.

For further information contact Cru
sader Electronic Components, 73-81 
Princes Highway, St Peters 2044 or 
phone (02) 516 3855.

DIP attenuator switch
Just released by Augat/Alcoswitch is 

the ATT Series DIP Attenuator switch, 
which has been deisgned primarily for 
telecommunications and radio/television 
component applications. Housed in a 
low-profile package, the ATT Series is 
well suited to applications where PCB 
density is critical and expensive.

The new DIP attenuators are avail
able in four-bit or five-bit, 50, 75, 150, 
300, and 6(X) ohm unbalanced ‘T’ net
works. The DIP attneuator switch fea
tures a unique ceramic substrate that al
lows it to survive wave soldering tem
peratures of 245°C for up to 30 seconds. 
In addition, the switches have gas-tight 
contacts (280.000psi) and are aqueous 
and solvent-cleanable without tape seal
ing-

These new DIP attenuators are avail
able with custom networks and in auto- 
insertable versions using Panaset inser
tion equipment.

For further information contact 
Augat, Unit 21/26 Wattle Street, Brook
vale 2100 or phone (02) 905 0533.

DIL switches for SMT
The benefits of SMD technology, 

such as higher packing density, im
proved quality and reliability as well as 
automated processing, become particu

larly valuable when all components are 
adapted to the SMD requirements. To 
this end, in the development of the new 
A3000 dual-in-line switch family, Sie
mens has also established the various 
types as SMD versions.

Features include an overall height of 
5mm; smooth surface, for suction 
pickup with a vacuum tool; level base of 
the package for glueing onto PCBs 
where applicable.

For further information contact the 
Communications Equipment Depart
ment of Siemens, 544 Church Street, 
Richmond 3121 or phone (03) 
420 7308.

DTM with peak hold
A new handheld, digital temperature 

meter is capable of storing the maxi
mum temperature encountered during a 
series of temperature measurement 
procedures.

Introduced as the Jenway Model 
2004, this highly compact temperature 
meter offers three operational ranges 
which may be selected by the user via 
the instrument's environmentally 
proofed touch controls. These ranges 
are -30 to +199.9"C, to a resolution of 
0.1l’C; -30 to +750‘’C, to 1.0“C; and 
-30 to + 1399l’F. to 2.0°F.

For further information contact any 
Elmeasco Instruments office on Ade
laide (08) 344 9000. Brisbane (07) 
875 1444, Melbourne (03) 879 2322. 
Perth (09) 470 1855 or Sydney (02) 
736 2888.

Peripheral surge 
protector

An increasing recognition for the 
need to provide lightning strike tran
sient and frequent power switching pro
tection to computer peripheral equip
ment has prompted Australian based

manufacturer Component Resources to 
increase production of its recently de
veloped PSP-232 Peripheral Surge Pro
tector.

The device is designed for simple in
stallation at the peripheral device and 
dissipates unwanted transient energy 
while allowing the RS-232C signals to 
pass unimpeded.

Features include:
• 9 of the 25 pins on the EIA Stand

ard RS-232C are connected
• 8 of the nine pins have a clamp volt

age of 33V
• Peak Pulse Power (8 x 20us) of 

18.2kW; capacitance of 10(X)pF is 
typical

• Pin 7 is clamped to Pin 1 via a low 
capacitance device to prevent noise 
being induced onto the Common 
Return Line

• DC Breakdown Voltage of 90V
• Surge Discharge Current 5000A
• Capacitance of 5pF is typical

Further information is available from 
Component Resources, Technopark, 
Dowsings Point 7010 or phone (002) 
73 0066.

Alignment tool kit
The Scope CD-10 alignment tool kit 

provides four tools moulded in tough 
Duracon plastic to fit 19 different screw 
head profiles. These include 10 hex, 7 
slotted and 2 square.

A slip-on 130mm extension piece is 
included in the soft PVC pouch pack.

Scope stockists throughout Australia 
and New Zealand now have supplies of 
the kit for which the trade price is 
$5.97.

For further information contact Scope 
Laboratories, 3 Walton Street, Airport 
West 3042 or phone (03) 338 1566.
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New Products

Power line filter
The Critec PLF10/X power line filter 

overcomes the problems caused by 
mains transients to unprotected business 
and office equipment such as loss of 
data, data corruption, physical damage 
to equipment and unnecessary addi
tional maintenance.

The unit has superior technical speci
fications, to give high performance 
surge protection and filtering circuitry 
and is Australian Electricity Authority 
Approved, providing 10 amps of contin
uous load.

Further information is available from 
Component Resources, Technopark, 
Dowsings Point 7010 or phone (002) 73 
0066.

16GHz digitising 
oscilloscope

The Tektronix model 11403 is a 
1GHz digitising oscilloscope with colour 
display and up to 14-bit vertical resolu
tion, which uses on-board waveform cal
culations to allow the engineer to look 
at the real parameters he wants to mea
sure - such as current, power, and ener
gy. The instrument is also capable of 
making 24 different kinds of measure
ments and quickly processing signal 
data.

Using architecture consisting of three 
16-bit microprocessors and a math co
processor, the 11403 is said to provide 
unprecedented computing power and 
high-response speed.

For further information contact Tek
tronix Australia, 80 Waterloo Road, 
North Ryde 2113.

60W soldering station
A new soldering station from Scope 

gives workshop and laboratory users the 
convenience of changing rapidly from a 
standard 60W iron to an ultra slimline 
30W pencil with its own range of minia
ture tips.

The required iron is selected by using 
the two position switch at the front of 
the console. Heatup takes about 60 sec
onds and the temperature settings need 
not be changed.

Apart from the space saving on the 
bench this new double headed unit 
saves about 40% of the cost of a second 
station. Scope also offers a factory up
grading service for owners of existing 
Scope stations.

TRONICS 2000
STEPPING MOTORS 

SERVO MOTORS
SANYO DENKI STEPPING MOTORS
Sanyo Denki Stepping Motors are of the efficient, latest design hybrid type. 
Torque outputs vary from 1 to 150 Kgm Cm with speeds up to 3000 rpm. Very 
economical drive units are available to suit all motors for interfacing to 
computers for programming under BASIC.

SANYO DENKI MOTOR FEATURES
• Compact, Lightweight, High out-put
• Excellent Servo Characteristics
• Well matched line-ups and options
• Controller Units available in full line up

TYPICAL APPLICATION
• Positioning Control of Conveyors
• Industrial Robotics
• Locating and Position Control
• Press Position Control
• Work Position Control
• Simplified NC Machine Retrofitting
• X-Y Table Location Control

AT COMPUTER _ _ 
SYSTEM $1449 i«
12MHz, 512k, 1.2MB FDD, 4Mb Memory Exp CGA, 
Printer Port, 200W PS, Baby AT Case, 101 KBD

AT-4000 Motherboard 80286 
12 MHz, OK/4MB, 6x16/2x8 slot 
ECI-452 2xRS232 + Centronics l/F
NCL-5525 AT FDD/HDD Controller

$489.00

$85.00
$235.30 

$88.43 
$207.98

ECI-101 KBD Enhanced AT Keyboard
ECI-BATCPS Baby AT Case + 200W PS 
YST-DSPM Display Master Enhanced CGA w/direct 
drive for 640x400 LCD display (suit Sharp, etc) 
(Yamaha V6366 IC) $489.00
ECI-2020 FDD Controller 51/4/31/2 with cables $99.00

5% DSDD $5.89 5V2 DSDD $18.99 pkt 10

26 Boron St, Sumner Park
Brisbane, Old 4074 KEN CURRY
Phone: (07) 376 2955 Mananinn

DRIVE UNITS AVAILABLE FOR ALL MODELS 
L/R DRIVE UNIT AVAILABLE IN KIT FORM

MELBOURNE. 18-20 Syme St . Brunswick. Ph: (03)387 0655 Fax 387 9062
SYDNEY: 25 Hector St.. Sefton. Ph: (02)644 8133 Fax: 644 3550
ADELAIDE: A.F Hay. 116 Gilbert St.. Adelaide. Ph: (03) 51 3941

CONTROL
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For further information contact Scope 
Laboratories, 3 Walton Street, Airport 
West 3042 or phone (03) 338 1566.

Sealed panel switch
The Planar Products Division of In

dustrial Electronics Engineers, Inc. 
(IEE) has announced a new silicone- 
rubber booted, 16 position panelswitch 
line.

The telswitch features high reliability 
in a completely sealed, one-piece sili
cone boot. The switch features positive 
snap action tactile feel, with contacts 
made from gold-plated etched copper 
circuitry, and securely affixed, but easily 
removed legends keys.

The silicone boot is made from a spe
cial material which resists solvents, oils 
and many other chemicals, plus heat, 
ultraviolet radiation and scratching.

The Telswitch is secured to a panel 
with six 6-32 UNC threaded posts out of 
the back-plate of the switch. Output cir
cuit connections are made to 8 plated 
pins, also at the back of the switch. The 
switch contacts are in an X-Y matrix 
configuration with a contact resistant of 
0.5 ohms or less (other options are 
available).

The switch contacts are RFI/EMI 

shielded against radiation through the 
front of the keyboard.

For further information contact M B 
& K J Davidson, of 17 Roberna Street, 
Moorabbin 3189 or phone (03) 
555 7277.

Directional 
RF wattmeter

The Bird model 4304A ‘Thruline’ 
broadband directional RF wattmeter 
provides versatility, ruggedness and full 
coverage on five power scales, from 5 to 
500 watts full scale and from 25MHz to 
1GHz.

The portable instrument uses a single 
new broadband, captive measuring ele
ment which measures both forward and 
reflected power levels in 50-ohm sys
tems. This is housed together with a 
shock mounted meter in a rugged die
cast housing, fitted with rubber mounts 
on both bottom and rear.

UHF female connectors are used for 
both in-line connections. Accuracy is 
+/-6% of FSD from 100-500MHz and 
+/-7% of FSD from 500-1000MHz, with 
no corrections required, while that from 
25-100MHz is +/-7% of FSD using a 
corrections chart. Insertion loss is less 
than O.lOdB from 25-512MHz and

0.15dB maximum from 512-1000MHz. 
VSWR is 1.08 max from 25-512MHz 
and 1.12 max from 512-1000MHz.

Further information from RF Devices, 
1/9 Lyn Parade, Lurnea 2170 or phone 
(02) 607 8811. ®

JOHN BARRY GROUP are your 
exclusive distributors for:

SWISS MADE 
CONNECTORS

42 years ago LEMO pioneered the simple 
self-latching style connector.
They now have connectors co-axial; high 
voltage; combination; audio; video; and 
environmentally sealed versions.

Sydney (02) 439 6955 Melbourne (03) 646 4088 Perth (09) 242 2944

IN ANYONE’S LANGUAGE' 
PROCON TECHNOLOGY 

LETS YOU TAKE CONTROL!

We manufacture a wide range of ‘real-world’ digital I/O 
boards. Each board features: 8 opto-isolated inputs, 8 iso
lated outputs (relay or solid-state AC/DC), LED indication 
is provided on all I/O and IBM-PC Software is included.

The system features: External mounting (up to 30 metres 
from computer) operating through any IBM-PC parallel 
printer port and capable of expanding to 240 I/O points.

Applications: Home or business security systems, process 
monitoring and control, laboratory automation, quality con
trol testing, environmental control and energy management.

I/O board shown here: PC-IO-NR-24VAC

PROCONtechnology
P.O. Box 43, Essendon, VIC., 3040 TEL: (03) 3364956
• Yes! High-speed drivers are provided for GWBASIC, 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.



Books & Literature

VHF guide
ALL ABOUT VHF AMATEUR RADIO, 
by William Orr, W6SAI. Published by 
Radio Publications Inc, 1988. Soft 
covers, 154 x 230mm x 11mm. ISBN 
0-933616-10-4. Recommended retail 
price $17.30.
Don't be put off by this book's some
what immodest title, and the rather out
landish claims for it on the outside back 
cover. It is in fact quite a good basic in
troduction to VHF and UHF amateur 
radio operating, for those coming to this 
part of the spectrum for the first time. 
And I guess that's what you'd expect, 
from well-known US amateur radio 
writer Bill Orr.

By the same token, and despite the 
claims to the contrary, it doesn't by any 
means ‘tell it all’. It really doesn't cover 
much at all about home-brewing your 
own equipment, for example, and gives 
only cursory treatment to antenna 
matching, VSWR and measurements. 
For topics like these you'll find much 
better treatment in publications like 
those put out by the ARRL and RSGB.

On the positive side, it provides an 
easy to read and understand explanation 
of VHF (and to a lesser extent UHF) 
modes of propagation, repeaters and 
what they do, moonbounce and satellite 
operation, and the practical basics of 
using co-axial cable, connectors and 
matching networks. It also gives con
struction details for some useful verti
cal, mobile and beam antennas, mainly 
for the lower bands. There's also a sec
tion on RFI/TVI and practical tech

niques for its suppression, and a miscel
laneous section at the end covering 
things like choice of an SWR meter, 
making a simple dummy load and look
ing after NiCad batteries as used in 
hand-held transceivers.

Overall, it seems a handy little book, 
and although it appears to have been 
written primarily for the ‘VHF appli
ance operator’, this would also make it 
suitable for the amateur just getting 
started on the VHF/UHF bands.

The review copy came from Stewart 
Electronic Components, which can sup
ply the book via its mail order service 
for the above price. The company's 
mail address is PO Box 281, Oakleigh 
3166, or phone (03) 543 3733. (J.R.)

Amateur radio hints
HINTS AND KINKS FOR THE RADIO 
AMATEUR, 12th Edition, edited by 
Charles Hutchinson, K8CH and David 
Newkirk, AK7M. Published by the 
American Radio Relay League, Inc., 
1989. Soft covers, 210 x 277 x 9mm. 
ISBN 0-87259-712-1. Recommended re
tail price $10.00.

Way back in 1933, the ARRL 
brought out a book collecting together a 
selection of the best Hints and Kinks 
that had been published in its magazine 
QST, under the same title. The book 
became so popular that it was followed 
over the years with similar volumes, 
each bringing together the best hints 
and kinks sent in by ARRL members 
since the previous edition. This present 
book is the 12th in this popular series.

As before the entries are divided into 
various categories, such as ‘In and 
Around the Station’, ‘Transmitting and 
Receiving’, ‘Antennas and Feed Lines’, 
‘VHF and UHF’, ‘Portable and Mobile’, 
and so on. There's also a ‘Miscellanea’ 
section at the back, together with a 
handy list of common abbreviations en
countered in amateur radio, and their 
meanings. Up the front there's a couple 
of data pages with things like circuit 
symbols and metric conversions.

Inside there's a wealth of handy 
practical snippets of information, on al
most everything from adapting commer
cial gear for better or more convenient 
operation, to building small attach
ments, novel antennas and pieces of 
simple test gear. There are simple tips

like adding solder inside a tuning knob, 
to add weight for smoother tuning, all 
the way through to building complete 
QRP transmitters and SWR meters.

For the keen radio amateur, it would 
make a very handy addition to the 
reference shelf in the shack. And of 
course the price is very attractive, too.

The review copy came from Stewart 
Electronic Components, which can sup
ply the book via its mail order service. 
The mail address is PO Box 281, Oak
leigh 3166, or phone (03) 543 3733. 
(J.R.)

AutoCAD tutor
LEARNING AUTOCAD BY EXAM
PLE, by Dr. Grier C.I. Lin. Published 
by Prentice Hall, 1989. Soft covers, 235 
x 170mm, 148 pages ISBN 0-7248-70699- 
7. Recommended retail price $29.95

AutoCAD was first released in 1982, 
and now, seven years later, it is up to 
release 10. It is probably the best 
known CAD program ever written, and 
brought into being software for the PC 
which many claimed could not be done.

Because of its sophistication and 
range of facilities, AutoCAD is not an 
easy program to learn. As a result, 
many institutions around the world have 
set up training courses on AutoCAD, so 
engineers, draftspersons, architects and 
individuals can be guided through the 
intricacies of the program. One such in
stitution is the University of NSW, of 
which the author of this book is a staff
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member. In fact, Mr Lin has had con
siderable experience teaching Auto
CAD, which makes him ideal as the 
writer of a text on the subject.

The book is for beginners, so as a 
novice to AutoCAD, and having access 
to a copy of release 6, I decided to take 
time off and see what AutoCAD is all 
about. A quick scan through the book 
quickly showed me that the emphasis 
was on mechanical drawings, although 
I'm told circuit diagrams are also possi
ble with AutoCAD.

The book is laid out in a very clear 
manner, and uses the tutorial approach. 
Also included are numerous plots taken 
from drawings done on AutoCAD, 
many of which I wouldn't have believed 
possible. I commenced following the 
author's example drawing, by following 
the tabulated key presses, and quickly 
mastered aspects of the package I would 
never have discovered otherwise.

This is my kind of book - one that 
gets on with the job, but leaves nothing 
out to frustrate you as you work. I be
lieve that most computer users like to 
do, rather than read, and this book is 
aimed at this type of user. The book is 
arranged in 12 fairly short chapters, 
which allows the user to digest Auto
CAD in modules.

The content, according to the author, 
covers only the basics of AutoCAD, 
and a companion book to be called 
Learning Advanced AutoCAD by Ex
ample is soon to be released. Although 
I have not tried to use any other books 
on the subject of AutoCAD, this one 
seems to answer all my needs. It is so 
straightforward that it almost makes 
AutoCAD easy.

All I want to know now is how to 
draw circuit diagrams with this program. 
And to think that yesterday I couldn't 
even spell Ortocad! (P.P.) ®

OrCAD

Power and Speed at an affordable price,on your IBM PC.

Or CAD the powerful and easy to use Electronic Design Software 
now provides complete End to End Design.

First design vour circuit using the Schematic Design Tools (SDT),

OrCAD/SDT Features:
•Over 3700 unique library parts and graphic parts editor
•Unlimited levels of hierarchy
•Standard macros supplied and user entry of keyboard macros 
•Netlisting to 22 other packages plus other post processing utilities
•Variable size worksheets, text and output
Simulate vour design with Verification/Simulation Tools (VST),

OrCAD/VST Features:
• 14,000 gate capacity from up to 50 channels input
• 10.000 events per second (8MHz AT)
•10 breakpoints. 16 AND/OR signals per breakpoint
•Log': analyser format simplifies data analysis
•Selectable minimum or maximum delays and model library source
Finally produce your design using PriWd CuxuOtai^

OrCAD/PCB Features:
•Auto routing up to 32" x 32” with 16 copper layers maximum
•Selectable track, via and isolation from 0.001” to 0.255"
•Square, rectangular, round, oval and SMD pads
•Grid bases of 100. 50, 25, 10. 5 mils. Off grid to 1 mil.
•Ratsnest. force vector for placement optimization

All OrCAD products are fully compatible and include
12 months free updates and support.

CUT OUT AND MAIL TODAY.
We will send you a FREE Demo and Literature.

N ame___________________________________________________
Title____________________________________________________
Company________________________________________________
Address_________________________________________________
Telephone Fax

Prometheus Software Developments Pty Ltd
260 high Street Kew. Vic. 3101.

Telephone: (03) 862 3666.
Fax: (03) 862 2092.
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Surface Mount Feature:

Current trends 
in chip components
Chip components for use in surface mount technology are 
getting smaller all the time. The variety of parts available in 
chip form is also expanding, as this article explains.

by PETER FRANCIS
Murata Products Manager, IRH Components

In this world of constantly changing 
technology, not many areas have 
changed as quickly as the electronic 
components industry.

The market driven requests for engi
neers to constantly reduce the size, 
mass, and costs of electronic consumer 
products and electronic devices gen
erally has seen great changes in both 
the types of components used and the 
methods of mounting and assembly.

The swing to SMT (surface mount 
technology) is now on in this country in 
earnest, as more and more board as
semblers and manufacturers install 
equipment to take advantage of the 
benefits derived from surface mounting.
Current status

The era of SMT has arrived with a 
vengeance in the last 5 years.

In 1985 the market for monolithic ca
pacitors world wide broke down as 69.2 
billion pieces, or 72.5% of the total, for 
leaded capacitors and 26.2 billion 
pieces, or 27.5% for SMT chip parts. 
Contrast this with the forecasts done by 
Murata manufacturing of Japan for 
1990, which show figures of 61.2 billion 
- 43.6% - for leaded caps and 79.2 bil
lion or 56.4% for SMT chip parts.

One Murata factory in Japan cur
rently produces 4 billion chip capacitors 
per month. To give some idea of the 
world market, Murata claims to have 
60% of the chip capacitor market and 
produces 4.3 billion world wide per 
month, up from 1.2 billion in early 
1987.

With this change in technology has 
come an even larger change in the 
methods of board assembly.

Whereas large numbers of boards 
were hand assembled in the pre-SMT 
era, almost all SMT boards are now as
sembled by machine, thus effectively 
reducing labour costs considerably.
Chip progress

The range of components designed 
for surface mounting has increased al
most exponentially in the last few years, 

Closeup of the three applicator heads of a Yamaha YM4600S pick and place 
machine. (Courtesy Hawker Richardson Mechatronics Division)

with new devices being changed over to 
SMT almost daily.

The first components to lend them
selves to surface mounting were the 
simplest of the passive components, ca
pacitors and resistors.

Since that time in the mid 70's the 
range has expanded to encompass semi
conductors, both discrete and integrated 
circuits.

The range of passive components is 
huge, including trimmer capacitors, 
trimpots, tantalum capacitors and alu
minium electrolytic capacitors.

The RF area is also well catered for, 
with ranges of ceramic resonators, dis
criminators and filters, chip coils, trim
mer coils and solid inductors.
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Above: An Idea of the kinds of components now 
available. (Courtesy Murata)

Classi
fication Coiponent Shape

Passive

COBPO-

nents

Fixed capacitor

Ceraalc Rectangular (T (f) Cylindrical

Tantalua Rectangular

Alualnua 
electrolytic ■ 3^ Rectangular Irregular

Mica Rectangular

Fili Rectangular

Tri user capacitor Ceraalc /tZp Irregular (^^Rectangular

Capacitor aodule Ceraalc <$¡¡$7 Rectangular

Fixed resistor

Ceraet Rectangular

Metal flla
(cud

CylindricalCarbon flla

Triaier Resistor Ceraet Irregular Rectangular

Resistor aodule Ceraet S0P

Fixed coll Rectangular irregular

Trlaaer coll 1^ Rectangular

Filter Ceraalc & 49 Rectangular im>l1

Resonator Ceraalc fRectangular (f (O Cylindrical

Active
coipo-

nents

Diode ¿3 SOP (T (0 Cylindrical

Transistor SOP

1 C

&

SOP QFP PLCC

SOJ TAB COB

TABLE 1

Chip Size 
code

1982 1987 1990 
(Forecast)

0805 
1206 
0603 

Others

35% 
60% 
5% 
5%

75% 
20% 
5% 
5%

60% 
20% 
15% 
5%

Source: Murata Manufacturing Co., Japan

Ever smaller
The EIA (American Electronic Indus

tries Association) has set standards for 
the sizing of most SMT components. As 
the EIA size codes for capacitors and 
resistors are those which tend to cause 
the most confusion, it should be worth
while to explain their meaning.

The ‘0805’ size is the most popular 
size internationally. This nomenclature 
is derived simply by dividing the metric 
dimensions for length and width (in 
mm) by 2.54, converting them back to 
inches - thus 2.00mm becomes .08" and 
1.25mm becomes .05", giving 0805.

The same formula is applied to each 
EIA size. Simple when you know how - 
and we all thought the world was going 
metric!

The trend towards smaller compo
nents continues apace, as you can see 
from the listing of projected interna
tional trends in Table 1. The cost struc
ture is starting to reflect these trends, as 
the costs of the larger and earlier pack-

Hall effect elements have been avail
able for some time, and at last year's 
Japan Electronics Show, Murata manu
facturing released surface mount EMI 
filters and PTC thermistor temperature 
sensors.

Structured components such as slide 
switches, connectors, phono jacks and 
relays are also available, from several 
manufacturers.

The reality of the situation now is that 
there is very little in the way of compo
nents that are not available in chip 
form, for surface mounting.

The packaging of SMT components 
has also changed markedly in the inter
vening period, from bulk packaging in 
plastic bags through magazine packaging 
to the current almost universal tape and 
reel format.

Right: The 
construction used 
by Murata for its 
GR and GRM chip 
monolithic 
capacitors. The 
latter are suitable 
for both flow and 
reflow soldering.

Chip Monolithic Ceramic Capacitor End Termination

GR Type GRM Type
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• A comprehensive range of components for most 
applications

Resistors 10 each of 72 values 
Capacitors 10 each of 48 values 
I.C.’s 2—5 each of 24 types
Transistors 5—10 each of 24 types 
Diodes 10—20 each of 3 types 
Zener Diodes 5 each of 16 values

1 Ohm — 10 Meg 
1pF — ,1uF

• The I.C.'s and transistors are packed in Anti-Static 
bags where applicable, with each bag clearly 
labelled.
The other components are packed in good quality, 
resealable clear plastic bags, also individually 
labelled.
As illustrated, these small bags are kept in a vinyl 
page, which is strong and durable and contains 12 
clear plastic envelopes.
• A computer printout of the full range of the above, 
complete with cross-referencing to conventional 
numbers plus additional part descriptions.
•Comprehensive data sheets.
• Surface mount tweezers.
• A simple and easy to follow "How to use guide”

WHO WILL BENEFIT FROM THIS KIT?
• EDUCATION
Today's technology for tomorrow's generation of 
Engineers and Technicians.
•R & D, PROTOTYPING AND MANUFACTURE 
Benefit from miniaturization, weight, high frequency 
performance, etc.
Compete and stay in front with "state of the art” 
technology.
• SERVICE AND MAINTENANCE
As much consumer and industrial equipment 
currently being manufactured contains Surface 
Mount technology, those in that industry who are 
best able to service and maintain Surface Mount will 
prosper 

ST LUCIA ELECTRONICS: 24 Campbell Street. Bowen Hills O 4006 
" Telephone: (07) 252 7466. Fax: (07) 252 2862
T ECONOMIC ELECTRONICS: 24 Campbell Street. Bowen Hills. O. 4006.

Telephone (07) 252 3762. Fax: (07) 252 2862
SOUTHPORT ELECTRONIC SHOP:

Shop t. 10 Welch Street. Southport. Q. 4215. Telephone: (075) 32 3632.

Surface Mount Chips
age sizes start to escalate compared with 
the 0805. This is due to the economies 
of scale in producing larger quantities of 
the smaller chips.

In a rush to embrace the new tech
nology, much of the local Australian in
dustry settled on the 1206 size package. 
This will lead to inevitable cost escala
tions of finished products in the near fu
ture, unless the firms concerned are 
able to make the transition to the 
smaller 0805 parts.

Local subsidiaries of the various trans
national electronics manufacturers have 
already embraced the 0805 size devices, 
as have their parent companies over
seas. This tends to make their finished 
products more cost effective, when com
pared with other locally produced 
equipment still using 1206 chips.

It is true that newer designs in the 
Australian market are starting to show a 
swing to 0805, as our local manufactur
ers become more confident with SMT.

In some areas larger package sizes 
will remain with us however, albeit in 
smaller quantities, due to the physical 
size constraints imposed by key parame
ters. This applies for example in the 
case of very high value capacitors, due 
to limitations in the dielectric materials 
currently available.

The industry is seeing new manufac
turers coming into the SMT market 
place daily, mainly from the developing 
countries of asia and the Eastern Block.
Soldering method

The path to surface mounting is not 
all easy. There are some difficulties that 
need to be pointed out at day one, so 
that they can be addressed. The greatest 
of these revolves around the soldering 
process to be used.

With the several reflow and flow sol
dering systems available, consideration 
must be given to the types of compo
nents used on the board, as a couple of 
the soldering systems tend to melt such 
items as plastic switches and relay cases.

The choice of soldering system can in 
some cases limit the types and brands of 
SMT component used, as some brands 
are manufactured for either flow solder
ing or reflow soldering, but not both.

Murata saw the problems involved in 
this area, as well as the problem of sil
ver migration from the silver palladium 
electrodes used in high quality capaci
tors. The company accordingly de
veloped a system to prevent this prob
lem, by wrapping a nickel barrier layer 
around the electrode terminations be-
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Chip inductors (Murata) Murata chip capacitors

Chip trimmer capacitors (Murata)

fore tin plating them. This development 
not only stops the silver migration, but 
also enhances the solder wetability of 
the components, allowing them to be 
used on both flow and reflow lines.

The added advantage, to manufactur
ers that employ both soldering methods, 
is that much lower stock inventories are 
needed.

Conclusion
The components marketing sector of 

the electronics industry has a large re
sponsibility in these times of technologi
cal change, because of the way that the 
industry operates. This responsibility to 
the industry extends beyond just being 
able to supply the components.

The responsibility extends to the areas 
of technical backup, applications infor
mation, alerting the industry generally 
to changing trends, and assisting new 
users of the technology to come to 
terms with the changes in production 
and purchasing procedures.

I hope that this article goes some little 
way towards providing some of the an
swers to the questions that you have 
wanted answered on surface mount 
technology, and SMT components in 
particular.

Further information on SMT and 
Murata chip components is available 
from the author at IRH Components (A 
Division of Bell-IRH Limited), at 32 
Parramatta Road, Lidcombe 2147 or 
ring (02) 648 5455. ®Murata 455kHz ceramic filter chips

Chip trimpots (Murata)

Murata Hall effect element chips

FAST, ACCURATE 
PHOTOPLOTS

■ High quality - State of the art Marconi Plotter
■ Versatile - Hundreds of apertures standard

- Programmable apertures on request
■ Precision - 0.0001 (1/1000th) on an inch resolution
■ Fast -24-hour turnaround typical
■ Cost effective - Better aperture matching means faster plots
■ User friendly - We will help to configure your file and 

minimise plot time to suit your PCB manufacturer.

PCB
RESOURCES PTY LTD

PH. 544 6955
FAX. 543 6335

ARTWORK 
DESIGN

HIGH PRECISION 
PHOTOPLOTTING

ELECTRO-MECHANICAL DESIGN
PCB PROTOTYPE SERVICE AND 
PRODUCTION SOURCING

PCB RESOURCES PTY LTD 
9/417 FERNTREE GULLY ROAD 
MOUNTWAVERLEY3184

CALL
MARTIN GREGORY
ANDREW KLUCHAREFF

MkAdd/2126
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Attest-

ELECTRONIC DEVELOPMENT 
SALES PTY LIMITED

Simple, effective, hand-operated 
performance from ...

SMD
Removal System
• Quick and easy removal
• High powered dual 80 watt ceramic 

heating element
• Interchangeable tips for a wide 

range of applications
• Spike free operation

• 2A/11-13 Orion Road, Lane Cove, N.S.W. 2066
• P.O. Box 822, Lane Cove, 2066
• Tel: (02) 418 6999 • Fax: (02) 418 6550
• VIC. (03) 587 3888 • S.A. (08) 365 1000
• QLD. (07) 376 5677

12 MONTHS WARRANTY

SMD REMOVAL AT AN 
AFFORDABLE PRICE I

Westinghouse Appointed sole Australian 
distributor for the complete range in

EDI components
RECTIFIER BRIDGES:
Single and 3 phase Voltage Ratings 
up to 1400V and currents up to 100 
AMPS, many different styles. Ask for 
details.
DIODES:
The full range of Rectifier High Voltage 
and Fast Recovery Diodes (up to 50ns 
Recovery).
ASSEMBLIES:
Cartridge, Blocks, CRT Rectifiers to 
300KV, to 35 AMPS, also many custom electronic devices inc.

Westinqhouse
BRAKE & SIGNAL ^COMPANY

SYSTEMS

and special designs available. Call us now for further details.
Westinghouse Systems: 80-86 Douglas Parade, Williamstown, Vic. 3016
Postal Address: P.O. Box 267, Williamstown, Vic. 3016.
Ph: (03) 397 1033 Fax: (03) 397 1861

Vic. (03) 397 1033 N.S.W. (02) 545 1322 Qld. (07) 275 3188 S.A. (08) 212 3161 W.A. (09) 446 8844



SMD

FULL
RANGE

SOANAR PTY. LTD
30-32 Lexton Rd, Box Hill 
Victoria 3128, Australia 
Fax: (03) 890 7198

? 
cACPS

VIC: (03) 895 0222 QLD: (07) 852 1133 
NSW: (02)645 2111 WA: (09) 244 2611
SA: (08) 297 0811 TAS: (003) 31 6533

EX STOCK 
ALL STATES



Surface Mount Feature:

Applying the right amount 
of adhesive & solder paste
Precision and accuracy are critical factors in the application of 
both adhesive and solder paste, for the successful assembly 
of surface mount components on PCBs. This applies not only 
for automated assembly, but if anything even more so in the 
case of manual assembly, rework and servicing.

by RAYMOND de VILLECOURT
SMT Product Specialist, Electronic Development Sales

In a report entitled ‘Surface Mount - 
Critical Issues and Action Plans’ the 
Surface Mount Council of USA has 
identified an all-too-common SMT 
problem. The report’s findings conclude 
that “Adhesives and solder paste appli
cations, prior to placement or during 
the placement process, are perhaps the 
most critical and least understood steps 
in the component placement process.”

This statement emphasises the need to 
have precise amounts of solder paste or 
adhesives in their proper locations. Un
fortunately, many people involved with 
SMT are dealing with inexact and ineffi
cient methods of attempting to accom
plish this task. As a result, problems in
volving the accuracy of these deposits 
become costly and time consuming.

Many hours of engineering time are 
spent on specifying the proper adhesives 
and solder pastes. Equal emphasis 
should be placed on the method of ap
plying these fluids.

Accuracy important
Adhesive deposits must be exact in 

order to properly bond components dur
ing board handling and processing. Ap
plying too little adhesive means the 
components are either misplaced, or 
end up in the solder bath. On the other 
hand if there is too much, the adheseive 
may flow onto the conductive pads. 
This can cause serious problems, be
cause the adhesive acts as a dielectric. 
Excessive adhesive application can also 
prevent board repair and cause damage 
to substrates.

For solder paste deposits, consistent 
application is equally important. Solder 
paste must be applied in controlled 
amounts to ensure a reliable joint. Too 
much paste can result in bridging be
tween pads, which have become smaller 
and more compactly arranged as SMT 
technology becomes more advanced.

In spite of these facts, many manual

Reliable solder connections with no 
bridging between tracks depends 
upon precise application of solder 
paste.

SMT operations continue to rely upon 
simple hand tools - toothpicks, medical 
hand syringes, and squeeze bottles. 
Even the most skilled workers have dif
ficulty applying exact amounts of paste 
or adhesive in their proper locations, 
using this type of equipment.

Air-operated syringes
There are viable alternatives to hand 

syringes, tweezers and other manual as
sembly methods. High volume produc
tion applications use screening and pin 
transfer machines. For prototypes, re-

Precise deposits of adhesive are also 
important, for correct bonding of 
chip components and no overflow of 
adhesive onto connection pads.

An adjustable vacuum pickup pencil 
with a range of tips of various 
diameters provides reliable and 
convenient component handling and 
placement.
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pair and limited production, air oper
ated syringe dispensers (sometimes re
ferred to as time-pressure or point-to- 
point) offer equally precise control in 
low volume operations.

Automatic air operated syringe dis
pensers work on the basis of timed air 
pressure pulses. These pulses displace 
an exact amount of fluid from the hand
held barrel reservoir - through the dis
pensing tip - onto the work surface. 
The amount of material deposited is 
controlled by regulating air pressure, 
adjusting the duration of the air pulse, 
tip diameter, and the viscosity of the 
adhesive or paste. Less pressure, 
shorter time and smaller diameter tips 
result in smaller deposits. Repeating the 
deposit is as easy as pressing the foot 
pedal.

Some manufacturers offer the addi
tional feature of a vacuum pick-up pen
cil. With various sized moulded cups, 
these pick-up pencils simplify compo
nent handling and placement.

Benefits
The benefits of air-operated syringe 

dispensers for repair, the low volume 
user and the SMT newcomer are many:

• Various deposit sizes and deposit 
locations are easily achieved. De
posit size can be changed to allow 
for various sized components and 
changing board designs. Unlike 
screen operations, deposit location 
changes can be easily accommodat
ed. Precise control is maintained 
during the entire operation, elimi
nating mistakes and waste.

• Fluids are efficiently handled. With 
the availability of prepackaged sy
ringes of solder paste and adhesives, 
increased efficiency and a cleaner 
work area are possible. Solder paste 
can be kept fresh and contamination 
avoided, by using the appropriate 
size pre-packaged syringe for a spe
cific job. When the job is complet
ed, store the syringe for future use, 
or if empty, simply throw it away, 
changeover is fast and easy.

Applications
The time-pressure dispenser meets 

applications in all phases of board as
sembly using surface mount technology. 
Significant benefits are possible in the 
following areas:
SMT Evaluation: For those considering 
SMT, or ‘just getting into it,’ an entire 
process line is not cost-justified. The au
tomatic air operated syringe dispenser 
offers a low cost, economical method to 
assemble boards during this evaluation 
period.
Prototypes: As board designs change, so 
do the requirements for depositing sol
der paste. With the automatic dispens-

er, it is simply a matter of adjusting 
time, air pressure, tip size or a combi
nation of all three, to quickly imple
ment the new designs.
Limited Production: Deposit patterns 
and requirements for adhesive and sol
der paste can frequently vary. The SMT 
dispenser provides a flexible and inex
pensive method of maintaining precise 
application control to meet various 
short run requirements.
Repair: The dispenser complements 
fully automatic SMT equipment for 
board repair. Following inspection, the 
dispenser can apply additional solder 
paste to insure reliable solder joints and 
to attach missing or previously omitted 
components. Individual component 
positioning is easily accomplished with 
the vacuum pick-up pencil.
Conclusion

One of the most critical issues for 
reliable SMT production is the precise 
application of solder pastes and adhe
sives. Inefficient toothpicks and hand 
syringes are being replaced with accu
rate timed air pulse dispensers. Coupled 
with vacuum pick-up pencils, these 
unique dispensers provide the precise 
deposit control needed to maintain SMT 
product reliability.
Further information on adhesive and 
solder paste application, and on the 
EFD 1000DV-SMT Automatic Paste 
Dispenser/Vacuum Pencil shown in the 
photographs is available from the au
thor at Electronic Development Sales, 
Unit 2A, 11-13 Orion Road, Lane Cove 
2066 or phone (02) 418 6999. ®

The EFD model 1000DV-SMT surface mount workstation allows precise and consistent air-pulse application of either 
adhesive or solder paste, together with precise handling and placement of components via a vacuum pickup pencil 
with multiple tips.
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Surface Mount Feature:

News & New Products
SMT stencil printers

The SSP range of stencil/screen print
ers has been designed to provide a sim
ple, but reliable and repeatable method 
of applying solder creams and adhesives 
to SMT boards and ceramic substrates.

The stencils can be adjusted to X, Y, 
and Z axes, as well as rotated, by lead- 
screw and adjustor knob. The stencil is 
secured by locating holes directly onto 
the frame to prevent unwanted move
ment and subsequent adjustment.

An optional vacuum board fixture is 
available and switches automatically 
when the stencil or screen is lowered. 
The printer can very easily be adapted 
for use with screens as well as stencils.

Squeegees may be ordered separately. 
For optimum repeatability, stencils 
should be either electro-eroded or 
etched.

Further information is available from 
Electronic Development Sales, Unit 2A, 
11-13 Orion Road, Lane Cove 2066 or 
phone (02) 418 6999.

SMT newsletter
The Australian Surface Mount Tech

nology Association (ASMTA) has pub
lished its first newsletter “Pick ’N’ 
Place”. Copies are available to individu
als and companies interested in joining 
the association.

For further information contact Di
anne Hunt at CIMA Electronics, 2nd 
Floor, 3 Chester Street, Oakleigh 3166 
or phone (03) 563 1699.

Programmable liquid 
dispenser
The I&J Model LD1212 is a fully auto
matic, bench top system that allows any 
liquid to be dispensed automatically in 
any sequence of spots, lines, circles or 
continuous path patterns. Typical ma
terials dispensed include conductive 
epoxies, die-electric inks and SMT sol
der paste.

The LD1212 consists of a programma
ble three axis computer numerical con
trol (CNC) and XYZ gantry positioning 
system combined with a precision liquid 
dispensing valve. Programming is fast 
and easy via a remote joystick using the

SM timing crystal
Much of the electronics industry de

pends upon the ‘watch crystal’ or ‘tun
ing fork crystal’ at a frequency of 
32.768kHz to provide correct time in a 
watch, clock, calender, programme or 
electronic control system. Fox is now 
offering this timing crystal in a surface 
mount package.

This high reliability part is available

on tape or reel and built to withstand 
high temperature soldering techniques 
such as vapour phase and infrared. The 
frequency tolerance is +/-20ppm at 
25°C.

Full details and technical specifica
tions can be obtained from Clarke & 
Severn Electronics, PO Box 129, St 
Leonards 2065 or phone (02) 437 4199.

‘self-teach’ digitising mode or with 
known dimensional coordinates.

The LD1212 can be fitted with a shot 
valve, pinch valve, positive displace
ment paste valve and a 2-part meter, 
mix and dispense system. Multiple dis
pense heads for increased production 
are also available.

In operation, the LD1212 dispense 
head moves over a stationary or tooled 
part. The gantry arm design allows the 
user the flexibility of using a simultane
ous run-load operation for greater pro
ductivity. The compact, bench top de
sign does not take up valuable shop 
floor space.

For further information contact Elec
tronic Development Sales, Unit 2A, fl- 
13 Orion Road, Lane Cove 2066 or 
phone (02) 418 6999.

SMT component kit
A new comprehensive kit of surface 

mount components has been released by 
St Lucia Electronics. Suited to both the 
R & D lab and the maintenance work
shop, the kit contains over 1500 compo-

nents, in colour coded pages, including: 
Resistors - 10 each of 72 values from 1 

ohm to 10M.
Capacitors - 10 each of 48 values from 

IpF to O.luF.
ICs - includes common LS, HC, 4000 

and linear devices.
Transistors - most common types. 
Diodes - signal, power, zener.
LEDs - four colours.

Additionally, the binder that contains 
the kit doubles as a storage system, with 
a capacity of up to 100 of each compo
nent. Additional vinyl pages containing 
12 pockets are also available.

All bags containing components are 
of good quality re-sealable plastic, and 
are clearly marked. Each kit includes a 
pair of tweezers for chip handling.

Comprehensive data is supplied with 
the kit, plus a cross reference guide 
from conventional to surface mount 
components.

Further information from St Lucia 
Electronics, 24 Campbell Street, Bowen 
Hills 4006 or phone (07) 252 7466. ®
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Weller PPS 
Service and Repair System.

The last word in SMT.
The Weller Pick-Place-Solder System is an advanced, 

self-contained manual work station for the application of 
glue or solder paste spots and positioning, removal, soldering 

or desoldering of SMD’s by means of temperature 
controlled inert gas.

This system is ideal for use in larger volume applications 
where a more sophisticated unit would be justified.

Your CoopeiTools representative will be pleased to help 
and advise you on the Weller units or systems that are ideal 

for your application.

CooperTook
BREWER-TITCHENER CAMPBELL CRESCENT LUFKIN MERRILL NICHOLSON PLUMB H.K.PORTER TURNER WELLER WILTSHIRE FILES WIRE-WRAP WISS XCELITE

Cooper Tools Pty. Limited. P.O. Box 366, 519 Nurigong Street, Albury N.S.W. 2640, Australia Telephone: (060) 21 5511.21 6866, Telex: AA56995 CTGAUS, Fax: (060) 21 7403.
Cooper Tools Pty. Limited, 52 Clavering Road, Bayswater, W.A. 6053, Australia. Telephone: (09) 370 3377, Fax: (09) 272 3903 

A division of Cooper Industries.



You can now purchase any of these specially selected books from the easy to order 

Electronics Australia Bookshop. .
Titles cover a wide range of electronic, scientific, and technical books and will be 
updated regularly to keep you abreast of the latest trends.

Sunerconductivitv — The Threshold of a New Technology: Jonathan L MayoWritten for the general science reader, this book explains the discoveries, ^Plores the applications and examines the 
implications of the most exciting physical breakthrough since electricity. 160 pp HEA001 $26.95

Experiments in CMOS Technology: Dave Pronchnow
Experiments in Gallium Arsenide Technology: D. J. Scanning nartc
These books provide readers with everything they need: each project is complete with an accurate schematic diagram, pa s 
list, and PCB template (where applicable) HEA002 HEA003 $34.95

This'book'is rSlectioíof^'interesting and practical digital electronics projects based on the extremely popular CMOS ICs 
for electronics experimenters with intermediate or higher skills. 240pp HEA005 $34.95

Delton T Horn’s All-Time Favorite Electronic Projects: Delton T Horn
Horn has garnered countless favourable reviews over the years — Back Stage: Delton T Horn offers expert 
achieving top performance for minimum price,” and Hands-On Electronics:” Horn has avoided the temptation to become 
overly theoretical in his presentation. Instead, he has provided easy-to-follow explanations, supported by generous doses of 
drawings, diagrams and schematics.” 96 pp HEA006 $15.95

The Encyclopedia of Electronic Circuits: Rudolf F Graf
Includes more than 1,300 designs. “An invaluable reference tool for every hobbyist, technician, student and design 
professional” 768pp HEA007 $59.95

The Grant Book of Easy-To-Build Electronic Projects: Editors of Elementary Electronics uc.Ano oc
A huge variety of projects designed to be put together in only a few hours and at a minimal cost. 325pp HEA008 $29.95

The Illustrated Dictionary of Electronics — 4th Edition: Rufus P Turner and Stan Gibilisco
This handy guide defines more than 27,000 vital electronics terms, acronyms, and abbreviations — more than any other 
electronics reference. 656pp HEA009 $45.95

Master Handbook of 1001 Practical Electronic Circuits. Solid State Edition Kendall Webster Sessions. “An ideal source book 
for the engineer, technician or hobbyist” (Electronics Today International) Thoroughly indexed, with more than 1,000 
illustrations. 420pp HEA010 $42.95
25 Fun-to-build Projects for Learning Electronics Theory: The Editors of Elementary Electronics.
Even elusive concepts are simple to understand and apply when they are incorporated in interesting projects such as these 21 u 
pp HEA011 $15.95

Servicing Radio Hi-Fi and TV Equipment Third Edition: Gordon J King ...... nc
‘Thoroughly recommended’ Electrical and Electronic Trader ‘A long standing favorite Electronics Monthly HEA012 $31.95

Communication Satellites — The Technology of Space Communications: Larry Blonstein
A technical introduction to commuication satellites that explains, giving dates and worked examples, how satellites work, now 
they are constructed and used, and optimization of space communications systems. HEA013 $34.95

LSI Interfacing: Mike James x .
A guide to the use of standard LSI interface chips. It examines general principles of data transfer and connecting devices to 
microprocessor buses. It covers a range of devices by presenting block diagrams, pinouts and their software aspects together 
with a discussion of programming methods. 2166pp HEA015 $34.95



BOOK SHOP
Oscilloscopes Revised Second Edition: lan Hickman
This revised edition has been updated and enlarged to cover new instruments. Illustrated with diagrams and photographs of 
many more instruments, the book will appeal to everyone who wants to know about oscilloscopes, from the school student tot 
he graduate, from the hobbyist to the technician. HEA016 $17.95

Practical Design of Digital Circuits: lan Kampel
“This is a book which the reader will refer to repeatedly as a source of instruction and inspiration”, Whats New in Electronics 
HEA017$36.95

110 IC Timer Projects for the Home Constructors: Jukes H. Gilder HEA029 $21.95

Beginners Guide to Digital Electronics lan R. Sinclair
HEÀ018 $14.95

Beginners Guide to Electronics — Fourth Edition: Owen Bishop
An essential and often reprinted book for the newcomer to electronics. The subject is treated with the minimum of 
mathematics. HEA019 $19.95

Beginners Guide to Integrated Circuits: lan R. Sinclair
“As before lan Sinclair has managed to produce an outstanding book for the beginner to electronics.” Everyday Electronics, 
Reviewing first edition. HEA020 $14.95

Newnes Audio and Hi-Fi Engineers Pocket Book: Vivian Capel HEA021 $29.95

Newnes Radio and Electronics Engineer’s Pocket Book: Seventeenth Edition Keith Brindley
An invaluable compendium of facts, figures and formulea which is indispensable to the designer, student, service engineer and 
all those interested in radio and electronics. HEA023 $19.95

Newnes Television and Video Engineer’s Pocket Book: Eugene Trundle
“A thoroughly up-to-date reference book on domestic TV/Video systems is very welcome and this book fulfils its aims 
admirably . . Television “a gem of a book” ... can be used by service engineers throughout the world” Elecktor 
Electronics HEA024 $29.95

Newnes Computer Engineer’s Pocket Book: Michael Tooley
“A very full and useful compendium . . . very practical . . . good value” NATFHE Journal HEA025 $29.95

Newnes Engineering Science Pocket Book: J O. Bird
“A wealth of information which will be most useful to students and engineers alike” Elecktor Electronics HEA026 $29.95

Newnes Electronics Pocket Book: E. A. Parr
“An excellent and useful book for daily use that is unreservedly recommended to anyone with an interest in electronics” 
Elektor Electronics HEA027 $29.95

Newnes Physical Science Pocket Book for Engineer s J. 0. Bird and P. Chivers
“The selection of material is sensible and balanced” Times Educational Supplement HEA028 $29.95

To order simply fill in the coupon, remembering to include 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, telephone 
number, plus cheque, money order or credit card details (card type, card number, 
expiry date and signature) and send it all to: Federal Publishing, Freepost No. 4, P.O. 
Box 227, Waterloo NSW 2017. No stamp required. And don’t forget to sign all orders.



Test Equipment Review:

Metrix MX52 
Autoranging DMM
Metrix test instruments have been widely used and respected 
for some time in Europe, but have only really appeared on the 
Australian market quite recently. Here's our ‘road test’ of one 
of their handheld 3.5 digit multimeters.

Elmeasco Instruments has recently 
started importing the Metrix ‘50 series’ 
digital multimeters. The meters, which 
are made in France, consist of three 
models; the MX50, MX51 and MX52. 
They all share the same basic construc
tion, and differ only in the number of 
features offered. The model which we 
examined was the top of the range 
MX52.

Upon first picking up the meter, one 
cannot help but be impressed by its 
solid construction. The overall size is 
somewhat larger than many of the re
cent crop of cheaper meters which have 
rapidly appeared on the market of late, 
and the overall impression left with this 
reviewer was one of an instrument 
which will endure the rigours of field 
work for many years. The front panel 
declares that the meter meets IP66, so 
that the meter is well protected against 
the ingress of dust and water. The panel 
also carries four shrouded banana sock
ets, and when used with their matching 
plugs, a special locking mechanism pre
vents accidental removal of the test 
leads.

Range and function selection is ac
complished by a large rotary switch and 
ten small push-buttons. Some of these 
buttons have two functions, the second 
of which is accessed by first pressing the 
orange ‘2nd’ key, pocket calculator 
style. The multimeter's major functions 
are selected by the rotary switch, which 
has positions for AC and DC volts, 
ohms, logic, diode test, a combined 
AC/DC mV range, and four AC/DC 
current ranges.

Each of these current ranges is actu
ally a pair of two adjacent ranges, 
which are selected by the auto-ranging 
function, or manually by the front-panel 
‘Range’ button. The maximum current

range is 10A AC or DC, and the meter 
has HRC fuses for both the low-current 
ranges and also the 10A range. AC or 
DC selection on these ranges, and also 
the mV range, is accomplished by one 
of the pushbuttons. One neat feature of 

mV position of the rotary switch is that 
it ‘remembers’ which position the switch 
was in before being switched to the mV 
position. If the previous position was 
AC volts, then AC mV is selected. 
Likewise, DC mV is selected if the 
switch was on DC volts previously. All 
AC ranges show true RMS readings.

When any function is selected by 
means of the rotary switch, the meter 
initially goes into auto-ranging mode,
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which incidentally is quite speedy in 
operation. Manual ranging may be se
lected by pressing the Range/Auto but
ton once, which locks the meter into the 
range currently selected. Repeated 
presses of this button then cycles 
through the ranges one by one, and 
holding the button down for two sec
onds switches the meter back to auto
ranging mode.

In addition to the more usual func
tions expected of a multimeter, the 
MX52 also provides a 500kHz recipro
cal-calculating frequency counter. This 
method of frequency measurement al
lows a resolution of 0.1 Hz on its bottom 
range, while not having to wait 10 sec
onds for a reading to appear, as would 
be the case with a conventional counter. 
Also provided is a decibel function, 
which can be enabled on any of the AC 
voltage ranges, and gives readings in 
dBm.

Operating Modes
Upon first powering up the instru

ment, one is confronted with a rather 
dramatic display, while the meter per
forms a display self-test for about 2 sec
onds. Accompanying the main 12mm 
3.5 digit (5000 count) 7-segment display 
is a 50 segment bargraph, and several 
annunciators to indicate what the dis
play is actually showing, and which of 
the many modes the meter is currently 
operating in.

The sheer number of display modes 
available on this instrument really sets it 
apart from most of the cheaper meters 
on the market, and also from many not- 
so-cheap models. The default mode on 
most functions has the main display 
showing the selected voltage, current or 
whatever, as expected, while the bar
graph shows an ‘analog’ version of the 
same quantity. Annunciators adjacent 
to the bargraph display indicate whether 
the bargraph (which is updated faster 
than the main display) is showing a 
positive or negative value on the DC 
ranges.

However, pressing the ‘Zero’ button 
puts the bargraph into a centre-zero 
mode, although this halves the resolu
tion in the process. If you want in
creased resolution on the bargraph, you 
can press the ‘Zoom’ key, which causes 
the bargraph display to show only one
fifth of its normal range. The display ef
fectively becomes a small window into a 
much larger ‘virtual’ display, which 
slides up and down the range as re
quired. The extremities of this window 
are labelled using small 7-segment dis
plays.

Yet another mode allows the continu
ous monitoring of some parameter, 
while keeping track of the maximum 
and minimum values, which may be re
called at a later time (provided the 
power hasn't been turned off). There 
are also 5 internal buffers (or memo
ries), for storing displayed values for 
later recall. Each buffer stores the nu
merical value on the display, plus the 
units, and the polarity or AC indication, 
if appropriate.

You can also take relative measure
ments of just about any parameter that 
the meter can measure. You simply 
apply the reference value, and then hit 
the ‘Rei’ key. Any measurements taken 
from that point on are displayed relative 
to that reference. This feature can be 
used to measure dB relative to some 
reference other than OdBm, or to mea
sure the output droop of a power supply 
as the load is increased, for example.

During relative measurements, the 
bargraph continues to show the absolute 
quantity, so you can make sure that it 
stays within range. You can also freeze 
the display (much like a pointer lock in 
a mechanical meter) if you need to, 
while the bargraph continues to move 
with the input.

The meter also has a built-in logic 
probe, which shows high, low and open 
states. You can optionally enable the 
beeper in this mode, with two different 
tones indicating the two logic levels, 
and no tone at all indicating an open
circuit. The diode test function is quite 
conventional, measuring the forward 
voltage drop of a diode connected 
across the ‘COM’ and ‘V’ terminals. 
Shorting the ‘COM’ terminal to either 
the ‘mA’ or ‘A’ terminals while on the 
diode range tests the 500mA or 10A 
fuses for continuity.

We found the instrument quite easy 
to use, in spite of the number of ad
vanced functions present, and for field 
work, the rugged construction would 
protect it from accidental abuse which 
tends to accompany such ventures out
side the lab or workshop environment.

The MX52 is priced at $399. The 
MX51 excludes the dB and frequency 
counter functions, and does not read 
true RMS. This model is priced at $320. 
The MX50, without the relative read
ing, maximum/minimum, and memory 
functions, is priced at $275. All prices 
exclude sales tax, and the meters each 
carry a four year warranty.

For further details contact Elmeasco 
Instruments Pty. Ltd., at P.O. Box 30, 
Concord 2137, or phone (02) 736 2888.
(M.C.) 0

LOOK AT THESE 
BARGAIN PRICED KITS 

Prices listed apply till August.

OUR LATEST UHF REMOTE CONTROL 
(EA JAN 89 and APRIL 89)

• High Security, Low Power Consumption.
• Switch and Indicator Relays.
• Up to 50 metre range.

COMPLETE KITS TRANSMITTER & 

RECEIVER

ONLY $49.90 
Extra Transmitter 

Kits $17.00 ea

PASSIVE INFRARED 
MOVEMENT DETECTOR
(EA MAY 89)

• Uses Special Dual Element 
Pyroelectric Detector.

• Kit includes two Lenses.

SPECIAL BARGAIN PRICE $34.95
Interface Components $7.95 extra.

16 CHANNEL UHF REMOTE CONTROL
(EA NOV 88 and MARCH 89)

• Package including Transmitter, Receiver and Four 
Channel Relay Driver, plus indicator.

SPECIAL TILL ENO OF AUGUST $119.00

THE MICROPHONE (EA nov 86)

• Professional Quality
• Up to 1V RMS Output, 

Drives any Amplifier, 
even HI-FI Line inputs.

• Touch Control.

COMPLETE KIT $24.99

MAINS MUZZLER (SC JAN 89)
Short Form kit similar to the Mains Muzzier including 
the Torroid, 3x0.022uF/400V metallised polyester 
capacitors, 1M ohm 1W resistor and a 275V/4Ojoule 
Varistor

THE PRICE? ... ONLY $7.40
That’s less than the price of the Varistor!

ULTRASONIC MOVEMENT 
DETECTOR/ALARM 
• High Quality Crystal

Controlled Kit.
• Prewired Transducers.
• PCB & Components 

plus ABS Case.
• Relay Output.

COMPLETE KIT $42.95

BANKCARD, MASTERCARD and VISA ACCEPTED 
WITH PHONE ORDERS. 

P&P FOR ANY OF THE ABOVE $2.50.

OATLEY ELECTRONICS
MAIL: P0 Box 89, Oatley, NSW 2223 

SHOP: 5 Lansdowne Pde, Oatley West. 
PHONE: (02) 579 4985.

You can also buy some of our Kits at the following 
Distributors.

Slightly higher prices may apply.

NEWCASTLE - NOVOCASTRIAN 
(049) 62 1358 

MELBOURNE — ELECTRONICS WORLD 
(03) 723 3860 

WOLLONGONG — ITEC 
(042) 26 4044
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SPECTRUM
Communications News & Comment

Conducted by 
DAVID FLYNN

Sydney broadcast 
tower EIS

Soon for release is the Environmental 
Impact Statement (EIS) for the pro
posed new Sydney broadcasting tower.

The tower will replace the existing 
ABC installation at Gore Hill, and at 
270 metres high and 350m ASL will be 
the city's tallest. It will have an advan
tage of some 120 metres over the exist
ing tower and will also be strong 
enough to handle larger and more 
powerful antennae, greatly improving 
reception of both ABC and SBS TV. 
All Sydney FM stations will also be co
sited on the mast, boosting mobile and 
portable FM reception.

It will also cater for a second UHF 
TV channel when neccessary, plus the 
five new FM radio services in Sydney, 
which commence next year with the 
conversion of two AM stations and will 
be followed by the issue of three new 
FM licences.

The draft EIS will be exhibited at sev
eral locations in suburbs adjacent to the 
Gore Hill site, and revised in the light 
of any written comments and submis
sions.

Dial-up access 
for White Pages

Users of an IBM-compatible PC will 
soon be able to access Telecom's Elec
tronic White Pages (EWP) service.

EWP is currently only available 
through a dedicated Austpac link, which 
suits high-useage customers but prevents 
lower volume users from tapping into 
the national directory.

The customer service manager of 
Telecom's Directory Solutions group, 
Mr Robert Twentyman, says that the 
on-line availability of EWP brings us 
closer to the concept of the electronic 
office.

“Subscribers only have to key in the 
name of a person or business, along 
with basic locality information. The 
EWP then provides the up-to-date tele
phone numbers and addresses that best 
match that information. However the 
system does not offer silent telephone 
numbers’’, said Mr Twentyman.

Telecom envisages that the modems 

used will be be 100% Hayes compat
ible, operating at 1200bps and conform 
to V.22 and V.24 standards, and are 
currently testing modems for approval 
prior to the service commencing.

Black art 
vs black box

Any operator of a 24-hour HF link 
can tell you that in addition to skill and 
experience, a dash of mystic ‘black art’ 
is required. To date even the most so
phisticated transmitter systems cannot 
display such intuition, or deftly juggle 
the maximum and optimum working 
frequencies to maintain contact around 
the clock.

Enter the tangible wizardry of the 
computer. Following an eight-month ex
periment, English researchers have an
nounced that the skilled radio operator 
can now be replaced by an IBM XT.

Some 80 spot frequencies from 
2-25MHz were entered into a special 
program, weighted towards the lower 
end of the spectrum, and from these a 
full band scan is automatically carried 
out every hour. Using a set of reliable 
calling frequencies the station at the 
other end of the link is given a list of 
five channels shown to be open.

The working frequency is then chosen 
by computer, and changed on the basis 
of the lowest error rate. A series of fall
back frequencies remains open in the 
event of contact being lost.

The link has not only proved reliable, 
but has shown that both lower and 
much higher frequencies than those pre
dicted are open, partly because the sys
tem can safely use channels near the ac
tual MUF instead of the OWF (usually 
regarded as being 85% of the MUF). It 
can also take advantages of the many 
days on which predictions prove conser
vative.

Of course, an IBM XT can't replace a 
blown final, either...

Tuning in 
to ‘Trunking’

Although many of the latest scanners 
are offering coverage of the 800MHz 
bands, there is little to listen to (legally) 
with the exception of the Trunked Land 

Mobile Service operating in Sydney and 
Melbourne.

Russell Bryant, scanning writer for 
CB Action magazine, offers this hint for 
scanner enthusiasts. The trunking band 
is 5MHz wide, being 865-870 (base tx) 
and 820-825MHz (base rx). In each 
trunking ‘group’ (similar to a cell) there 
are five channels, each of which is al
ways 1MHz above or below its com
rades.

So if you hear a trunked radio chan
nel on any given frequency, simply 
enter the five frequencies 1MHz above 
and the five that are 1MHz below into 
your scanner's memory, and scan away. 
Eventually the other four will become 
active, and you can eliminate the re
mainder.

Planning ahead
One of the hottest and most sought- 

after slices of spectrum, the ‘UHF high- 
band’ from 820-960MHz, has been given 
a clearer direction following the March 
release of the DoTaC draft bandplan.

The plan was keenly awaited by the 
local communications industry and 
major players, who have not been slow 
to offer their comments to the Depart
ment. The action centres on the cellular 
phone allocations, the potential for CT2 
services and the newer 930MHz Private 
Advanced Radio System (PARS).

DoTaC has taken a dollar each way 
with the future of cellular, and the only 
safe bet is that it will of course be digi
tal. The present Mobilenet system is ex
pected to reach an optimum capacity of 
one million users by 1992, at which 
stage the Digital Cellular Mobile Tele
phone Service will be cut-in.

However neither the American nor 
European digital services has been fina
lised. So the plan wisely aligned our re
spective frequency allocations with 
those of both continents, and will make 
the choice between systems following 
further developments, rather than lock
ing us into either one.

Several key players are hoping that 
the DCMTS will see a private network 
approved in direct competition with 
Telecom.

CT2 offers a different picture. While 
the European-standard CT3 is being 
finalised, the British have ‘fast-tracked’ 
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CT2 at home and have made inroads to 
Europe. CT3 should be ready by 1992, 
which is seen as being the deadline for 
the establishment and entrenchment of 
CT2.

If the market is ever to be opened up 
to private carriers, say the industry, this 
is where it will happen.

Another new twist to the plan is 
PARS, the 933-935MHz handheld-only 
trunking system which works as a high- 
tech personal radio service. The 80- 
channel PARS is the result of a strong 
British industry lobby (led by such 
giants as Motorola) which repossessed 
this part of the spectrum from the UK's 
UHF CB radio service, where it was 
vastly under-used. A similar Japanese 
system has been working for some years 
now, but earlier efforts by companies 
including NEC and Kenwood to estab
lish the service locally were unsuccessful 
as the PRS used cellular frequencies.

Telecom prepares 
for CT2 trial

Telecom is presently gearing up for 
its October test of the CT2 system, in 
order to fully evaluate the performance 
of the UK-sourced digital cordless 
phones, with the recent DoTaC draft 

bandplan for high-band UHF (see ‘Plan
ning Ahead’) earmarking 861-865MHz 
for the purpose.

CT2 handsets use cellular technology, 
but can only make out-going calls, and 
must be within a few hundreds metres 
of a special base station termed a ‘tele
point’. Their low power (lOmW) and 
limited range allows for a capacity 200 
times that of Mobilenet, and has helped 
bring the cost of a CT2 handset as low 
as $300.

The system was launched earlier this 
year in the UK, with the private sector 
providing a number of CT2 networks in 
the most populated areas. Plans are also 
well advanced for a pan-European CT3 
specification using 1.6GHz.

CT2 is one of the key money-spinners 
in England and is moving towards com
mon-air interface to allow compatibility 
between the private carrier services, a 
path which the local communications in
dustry hopes Australia will follow. Tele
com is already reported to be resigned 
to a very competitive multi-carrier sys
tem if CT2 gets the nod.

477MHz repeaters 
for Bathurst, Orange

UHF CB operators in the NSW cen

tral western region will soon benefit 
from two new repeater services planned 
for the area.

The first, in Bathurst, is expected to 
commence within the next few months. 
Operating on UHF CB repeater channel 
3/33 from Mt Canobolas, tests have in
dicated exceptional coverage (over 
100km) in all directions. The repeater is 
sponsored by the Central West UHF 
Repeater Association, which is asking 
for financial support from local users. 
The Association can be contacted at PO 
Box 1062 Bathurst 2795, or telephone 
CWURA President Bob Fenton on 
(063) 37 5660 ah.

The Orana Region Amateur Radio 
Club has been granted a licence for a 
UHF CB repeater to service Dubbo, 
using ch 1/31 and co-sited with the 
club's 2 metre repeater VK2RCC (ch 
6800). The club has already received 
many donations from the public, and 
hopes to raise the full $6000 required by 
the end of this year. For further infor
mation contact the club c/- Lot 28, Ben- 
cubbin Estate, Dubbo 2830.

These two latest services will bring 
the UHF CB repeater total to almost 
250, forming a network which includes 
major cities, regional centres and towns 
and stretches along our major highways.
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Viiirtaigre
ICaidliic by PETER LANKSHEAR

Restoring a classic STC radio - 1
Recently, I overhauled a model 562 STC console radio, fitted 
with a type 56 chassis and dating from about 1933. This 
turned out to be a major exercise, involving many of the 
techniques and problems encountered in the fascinating 
activity of vintage radio restoration.

When it was found in a classic loca
tion, a farm shed, the old 562 was not a 
pretty sight. Generations of birds had 
roosted in the rafters above it, leaving 
heavy guano deposits. The knobs, one 
control and most of the valves had dis
appeared. Worse still, the inside of the 
cabinet was stuffed with a large quantity 
of straw and litter, a sure indication that 
rodents had nested in the chassis.

The toilet habits of mice are not very 
nice, and their urine is extremely corro
sive - to the extent that it will even eat 
through nickel plating. Painted chassis 
such as those STC used are even more 
vulnerable. Areas of steel that are at
tacked soon become heavily pitted with 
rust, as can be seen in the photograph.
To restore or not?

The poor physical condition raised 
questions about the viability of restora
tion. Had the set been a common post 
war model, restoration would hardly 
have been worthwhile. However, with 
its angular shape and strongly patterned 
veneer, the STC 562 is a good example 
of Art Deco furniture, and as such, 
warranted a fair bit of effort and trou
ble to preserve.

In addition, the chassis of the 562 is 
historically interesting as it comes from 
a period when the standard 5-valve re
ceiver was still evolving. But a final 
decision was deferred until the electrical 
condition of its major components could 
be ascertained.

Four large coach bolts were removed 
and the chassis withdrawn. I was sur
prised to find that the chassis ends were 
wooden. At least the mice hadn't af
fected them ! However, a puddle of con
gealed wax under the power trans
former looked suspicious. This was 
going to be a key item in the decision 
making.

With the aid of a vacuum cleaner and 
a brush, sufficient dirt and rubbish was 
removed to check the chassis over. The 
remaining valves were removed and a 
new power cord temporarily connected 
to the power transformer.

There was no sign of distress when 
the power was turned on. The HT volt
ages were checked at the anode termi
nals of the '80 rectifier socket and were 
found to be close to 400V. When load
ed, these would be down to about the 
correct 375V. So far, so good.

Here I should inject some words of 
caution to those not used to working 
with valve equipment. This is not to 
frighten beginners off, but to remind 
them to make safety their first priority.

Fig.1: When first found, the grain of 
the wood was barely visible through 
the dirt and faded polish. But it 
responded well to basic treatment, as 
you can see.

Always be alert. Power transformers 
are capable of delivering lethal shocks. 
Check and double check any mains con
nections, and if you are measuring high 
voltages or working on a live chassis, 
keep one hand in your pocket. A mains 
isolating transformer is very worthwhile.

After an hour or so with the mains 
connected, the transformer was barely 
warm, indicating that it had survived 
the suspected overheating.

With this encouragement, the wind
ings of the IF transformers, aerial and 
oscillator coils were checked for conti
nuity. Apart from one of the oscillator 
coil windings, they were all intact. I 
wasn't too worried about the open 
winding, as oscillator coils of this era 
were usually single layer wound and 
easily repaired.

The remaining key item was the loud
speaker field winding. Fields were 
wound with fine wire, which can be 
open circuited by corrosion, but fortu
nately this one measured the correct 
2500 ohms. Mounted on the speaker 
was the output transformer, with a pri
mary resistance which should have been 
about 400 ohms. In this case it was 
open, but again it was not critical as I 
had a similar transformer salvaged from 
another radio. In any event, it would 
have been reasonably easy to rewind.
Restoration viable

All things considered, restoration 
seemed to be worth attempting. A close 
inspection of the cabinet showed that 
damage was largely superficial, and 
most of the mess was removed with a 
good scrubbing with detergent and 
water.

Although the cabinet refinishing treat
ment I described in the December 1988 
issue of EA could have been used, the 
owner wisely wished to retain an an
tique appearance, and used methods 
employed by antique furniture restorers. 
These revive the original finish as much 
as possible by blending, reamalgamating 
and the judicious application of polish.

As can be seen from the photograph 
of Fig.l, the result was most satisfacto-
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Fig.3. The circuit schematic for the model 56 chassis used in the 562 receiver. It had no AGC, and a switch was used 
to insert a twisted-wire ‘gimmick’ capacitor in series with the aerial for reception of strong local signals.

ry. The chassis however needed a lot 
more work.

Interesting circuit
Before describing the work on the 

chassis, we will take a good look at the 
circuit. This is quite different in many 
ways from those of the more familiar 
post-mid-1930's receivers.

A 5-valve superheterodyne, the valve 
lineup is typical of Australian made re
ceivers of the period. Rather than using 
a pentagrid frequency converter and a 
combined diode-triode detector, which 
were only just appearing in the US, this 
chassis used a pair of 57 pentodes. One 
was used as a self oscillating mixer, and 
the other as a biased detector. The in
termediate frequency amplifier used 
their variable-mu companion, the type 
58. A 2A5 output pentode driving the 
loudspeaker and the usual '80 rectifier 
completed the lineup.

The missing control turned out to 
have been a single pole rotary on/off 
aerial attenuator switch, for coping with 
strong local signals. It simply inserted a 
small amount of capacitance in series

Fig.2: Bad storage and rodents had left the chassis in a very rusty state. 
But it too was to respond to treatment, as the author explains.
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Vintage Radio
with the aerial. The twisted wires sym
bol on the circuit indicates that the ca
pacitor was just 3 or four 4 turns of 
wire around the aerial lead.

Normally, a 5-valve set of this period 
would have used a three section tuning 
capacitor, with two aerial tuning circuits 
to overcome the problem of images re
sulting from the use of the commonly 
used low intermediate frequency (IF) of 
175kHz. Without preselection, as it was 
called, a strong signal 350kHz above the 
desired programme could produce inter
ference.

In this case STC anticipated the radio 
industry's later universal change to a 
higher IF, by using 460kHz. This in
creased the image frequency difference 
to 920kHz and simplified the model 56 
by requiring only a single tuned aerial 
circuit, and hence a two ‘gang’ tuning 
capacitor.

Capable of very good performance on 
the broadcast band, the ‘autodyne’ self
oscillating mixer used in the STC was a 
popular frequency converter during the 
early 1930's. Basically, the autodyne 
mixer is a valve biased nearly to cutoff, 
with tuned oscillator and coupling wind
ings connected between the anode and 
cathode. Readers familiar with transis

tor receivers will recognise the similarity 
of the autodyne to today's mixers.

Related to the autodyne mixer, the 
biased pentode detector was popular 
until displaced by combined diode- 
triode and diode-pentode valves. It is 
capable of fully driving a pentode out
put stage with only a volt or so of input 
signal, but one of its shortcomings is its 
inability to generate AGC voltages. 
This requires the volume control to be 
placed very soon after the aerial.

As the gain of an autodyne mixer can
not be readily varied, the earliest point 
of control in the STC 56 is the cathode 
voltage of the 58 IF amplifier valve.

With the prior amplification of the 
uncontrolled mixer stage, the IF stage 
gain control cannot cope with strong 
local signals. This is where the aerial at
tenuator switch comes in. It works, but 
is an inelegant solution and contrasts 
with the progressive use of a high fre
quency IF.

A method used by many manufactur
ers at the time, and later by STC, 
would have made the switch unneces
sary. In this the control is divorced from 
the voltage divider and one end is con
nected to the aerial. The other end is 
connected to the cathode of the IF am
plifier and the moving arm is earthed. 
As the bias on the valve is increased, 

the aerial is also progressively loaded 
down, resulting in a smooth double act
ing wide range control.

The output stage was the traditional 
pentode with cathode bias. Equally con
ventional was the power supply using 
the inevitable '80 rectifier.

During the 1930's few mains powered 
receivers used permanent magnet speak
ers. Instead, electromagnetic fields were 
standard, with the windings doubling as 
filter chokes. Many Australasian manu
facturers, including STC, favoured fields 
of 2500 ohms and the resulting voltage 
drop required power transformers to 
have HT voltages of about 375 volts.

All low value resistors were wire- 
,wound on small bobbins, whilst the high 
value types were Australian brand 
‘Chanex’ with ceramic bodies and cast 
metal ends. The few paper capacitors 
were again ‘Chanex’ brand, with C2 
(the main bypass block) of STC's own 
make.

The loudspeaker proved to be inter
esting, with an unusual frame in front of 
the cone. Fortunately, the mice had left 
the cone intact, and apart from replac
ing the output transformer, the speaker 
required no attention.

Next month the actual servicing and 
restoration work on this receiver will be 
described. ®
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Amateur < 
Radio News
Icom (Australia) 
not even unwell!

Many amateurs were concerned and 
surprised when an item appeared re
cently in the finance columns of the 
daily press, covering the appointment of 
a provisional liquidator for ‘Icom Ltd’. 
However it turned out that the company 
concerned was a subsidiary of Parry 
Corp, and not related to either Icom 
(Australia) or its parent company Icom 
Incorporated in Japan, well-known 
maker of high quality amateur and 
other communications gear.

A statement by Icom (Australia) 
stressed that the company was not con
nected with the ill-fated Icom Ltd, and 
was not in any financial difficulty. So 
from an amateur radio viewpoint, the 
situation is similar to the premature re
port of Mark Twain's demise: “The ru
mours of my death are greatly exagger
ated.”

Amateur transceiver 
tariff concession

After much discussion between Aus
tralian Customs, the WIA and a local 
transceiver manufacturer, the December 
1988 amended Tariff Concession relat
ing to the importation of amateur radio 
transceivers (8525.20) has finally come 
into effect. This means that the existing 
duty rate of 23% will be reduced to 
21% from the first of this month, and 
by a further 2% per year until it reaches 
15% on July 1st, 1992.

For the individual amateur thinking 
about bringing in a transceiver whilst on 
a holiday or business trip, the situation 
is still fairly complicated. The guidelines 
for assessment of equipment in terms of 
its applicability for the by-law conces
sion are quite involved, and include 
technical details such as the ease with 
which the equipment could be modified 
to transmit on frequencies outside the 
amateur bands. In any case the standard 
fee for inspection of documents and/or 
the transceiver itself is $155.00 - not a 
great amount for commercial importers, 
but a significant amount for a private 
individual.

In most cases it is therefore likely to 
be better for the individual amateur to 
buy direct from an Australian dealer,

unless the intention is to buy one of the 
most expensive models. Local buying 
also ensures that there is no doubt 
about warranty and servicing support.

AMSAT newsletter, 
software available

South Australian amateur Graham, 
VK5AGR publishes a monthly newslet
ter on behalf of AMSAT Australia, 
providing the latest news items on all 
satellite activities for anyone seriously 
interested in amateur satellite communi
cations. The newsletter is available via a 
subscription of $20 per year, from 
AMSAT Australia, GPO Box 2141, 
Adelaide 5001.

According to Maurie Hooper 
VK5EA, writing in his column in Ama
teur Radio, Graham also provides a 
software service, making available a 
variety of satellite programs from vari
ous sources. Details of the programs 
available and other AMSAT Australia 
services may be obtained by sending a 
stamped, self-addressed envelope to 
Graham at the above address. The pro
grams themselves are obtained by send
ing a blank formatted disk, together 
with a donation of $10 to AMSAT Aus
tralia and sufficient additional funds to 
cover return postage.

Record contact 
on 6 metres

Harry Atkinson, VK6WZ reports in 
the May issue of Amateur Radio that 
during a period of particularly high 
MUF in February, WA amateur Wayne 
Dowie VK6WD made contact with two 
Norwegian amateurs on 50.110MHz. 
This represents an exceptional DX con
tact on the 6 metre band, and could 
well be a first for VK6 amateurs work
ing Europe on this band.

VK6WD was apparently using an 
IC551 driving a home-brew solid state 
100W linear, with a 6-element Yagi up 
13 metres. But his first contact LA3EQ 
was putting out less than 20W, while 
the second contact LA8WF was using 
only 5W - dramatic evidence as to what 
can be achieved when the 6m band is 
well and truly ‘open’.

Congratulations to Wayne VK6WD 
for the exciting achievement. 0
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Information centre
Conducted by Peter Phillips
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IVe stand corrected...
I said I loved an argument. But I forgot to add - providing I 
win it. Oh well! You can’t win ’em all, and this month I have 
the unfortunate duty of proving myself wrong. As well there 
are some interesting suggestions for modifying our new low 
distortion audio oscillator and improving that stalwart of these 
columns - the Playmaster 60-60 amplifier!

It's fairly usual for this column to get 
letters requesting information, or offer
ing answers to readers' questions. As 
well, letters that join in a discussion are 
now becoming numerous, for which I'm 
most appreciative. But correspondence 
offering suggestions on improving a 
project are not so common, and I'm 
pleased to be able to include two such 
letters this month.

But first a bit of recapitulation. If you 
happen to have the January '89 edition 
of EA handy, you might like to open it 
up at page 156 and peruse the discus
sion concerning the presence of resistor 
R8 in a differential amplifier circuit. My 
discussion, supported by suitable maths, 
makes the point that R8 should be lk, 
rather than 1.8k as suggested by the 
correspondent who raised the issue in 
the first place.

I now have three letters all stating 
that R8 is in fact unnecessary. I cannot 
argue with the logic being offered, and I 
have to agree that R8 is not only redun
dant, but worse still, can degrade the 
overall performance of the amplifier.

CMRR and the 
differential amp

The circuit under question, repro
duced herein as Fig.l to aid the discus
sion, was originally part of a project ti
tled ‘A Multi-purpose Pre-amp board’, 
published in November 1988. Using 
mathematical logic that seemed water
tight, designer Rob Evans included a 
resistor - the ubiquitous R8, to balance 
the impedances presented by both in
puts of the differential amplifier circuit.

A reader then suggested this resistor 
should have a value of 1.8k, rather than

the specified value of lk. After much 
research and figuring, I came up with a 
mathematical proof that supported the 
lk value, which was duly detailed with 
great gusto. Pity I didn't think it 
through a bit more, as the conditions I 
applied were not appropriate to the 
situation.

As readers no doubt know, the main 
purpose for using a differential amplifier 
is to reduce the effects of common 
mode noise and hum. Ideally the output 
under common mode noise conditions 
will be zero, which is the appropriate 
condition that should have been applied 
when performing the mathematics. I'll 
let one of the correspondents explain it, 
and you will see what I mean.

Regarding the discussion in the Janu
ary issue about the differential amplifier, 
I submit that the arguments of both your 
previous correspondent and yourselves 
are spurious. In fact R8 itself is quite 
spurious!

With regard to common mode rejec
tion ratio (CMRR), the ONLY thing that 
matters is the impedance presented to the 
COMMON MODE source on each 
input. If this source is to be rejected cor
rectly, there will be no output voltage (of 

course) and in effect both R7 and RI re
turn to an earth. The input voltages at 
the op amp must be equal, thus the 
ratios of R6/R7 and R9/R1 need also to 
be equal.

For the impedances presented to the 
common-mode source to be equal, 
R6+R7 must equal R9+R1, and R8 
MUST NOT be present. So it comes 
back to R6=R9 and R1=R7; FORGET 
R8! Since CMRR is the essential determi
nant, forget whether the microphone is 
balanced or floating. To load the micro
phone, if this is important, just put a 
suitable resistor between the two line 
input terminals.

Simple, Eh? (P.W. Port Macquarie 
NSW)

Simple indeed. Why didn't I think of 
that? It all comes back to keeping in 
sight the purpose of the circuit. The cal
culations offered in January are for a 
differential input, not a common mode 
input.

But why use a differential amplifier in 
the first place, if all we want is gain? So 
when the circuit is analysed with the ul
timate purpose in mind, conditions 
alter, as pointed out by our correspond
ent. The second letter makes much the 
same point with a lew other comments:

/ believe you all lost sight of the prob
lem at hand in the discussion concerning 
the differential amplifier (January ’89). 
The main purpose of using a differential 
amplifier is to remove any common 
mode signals, meaning the common 
mode rejection of the circuit is of consid
erable importance.

For the circuit under discussion, if the 
source and R8 are both disconnected, 
maximum CMR will occur if R9=R6 
and R1=R7, providing the source im
pedances presented to both inputs are 
identical. You are correct in saying that 
the input impedance will not be the same 
for both the inverting and non-inverting 
inputs, but this needs to be tolerated if 
maximum CMR is required. However, 
assuming R8 is excluded, the input im
pedances of both inputs will be the same 
for common mode signals, which is a 
prerequisite for best CMR.
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My references are Horowitz and Hill 
‘The Art of Electronics’, and Graeme, 
Toby and Huelsman ‘Operational Am
plifiers: Design and Applications’. These 
books present various circuits that offer 
equal impedances under all conditions, 
but I have never (NEVER) seen a circuit 
such as yours, even in data sheets. Sorry 
guys, I think you got it wrong. (P.D., 
University of Sydney.)

Our third correspondent on this topic 
provides a lengthy, hand written letter 
that unfortunately is a little hard to read 
(sorry to say). I am not totally sure that 
I got the drift of the text, but there is 
one point made that is worth airing. It 
seems the writer is concerned about the 
gain of an op amp circuit when the im
pedance of the signal source is consid
ered. Here's the relevant section of the 
letter:

I now come to a sore point, concern
ing the basic inverting amplifier configu
ration commonly used in published cir
cuits (see diagram of Fig.2). It seems

any analysis of this circuit generally 
overlooks the impedance of the signal 
source.- If the value of RI is 2k and R2 
is 50k, the gain of the circuit is normally 
stated as being 25. However, if the im
pedance of the signal source is 2k, then 
surely this extra value needs to be added 
to the value of RI, giving a gain of 12.5.

This assumes a purely resistive value 
for the source impedance, but if the im
pedance contains a reactive component, 
then this effect is undoubtedly more 
complex. (S.W. Nambour, QED)

The correspondent continues with 
other points, sufficient to convince me 
that perhaps his understanding of op 
amp circuits is a mite lacking. However 
it is worth discussing the above ques
tion, as this one often tricks quite a few 
players.

The circuit configuration definitely 
has a gain of 25, regardless of the signal 
source impedance. In fact it is better to 
regard the circuit configuration as a 
black box, having the specifications of a 
gain equal to 25 and an input resistance 
of 2k (equals RI). If a signal source is 
connected, an output signal that is 25 
times greater than the input signal will 
result.

However, the tricky thing is the level 
of the input signal. If the output level of 
the signal source is monitored with a 
measuring instrument, such an oscillo
scope, it will be found that the level of 
its output will vary with the load con
nected across it.

For example, if the signal source is 
connected to an oscilloscope, without 
any other loading, it may be found that 
the signal level produced by the source 
is lOmV. If a load is now connected, 
the signal level will drop due to losses 
across its own internal source resistance. 
If the source impedance is 2k, then the 
output level of the source will fall by 
half if the load is 2k.

In other words, if this signal source is 
connected to the amplifier contained 
within the black box, the output level 
will not be 25 times lOmV (equals 
250mV) - instead it will be 25 times 
5mV, or 125mV. This gives the impres
sion that the gain of the amplifier is 
12.5, if one considers that the original 
(but unloaded) output of the signal 
source was 10mV. The problem is, the 
input signal to the amplifier is not 
lOmV, it is 5mV.

Anyway, thank you S.W. for raising 
the point - I hope this clarifies it.

Customer complaints
It is hard to sometimes follow the 

maxim: ‘The customer is always right’, 
at least with a straight face, anyway. 
Imagine the plight of the Telecom tech
nician who was faced with the complaint 
‘my knees hurt when the phone rings’. 
It seems a longer phone lead was re
quired to reposition the phone from the 
floor to a nearby table.

Then there was the omnipotent owner 
of a TV set who requested that a new 
picture tube be fitted to solve the prob
lem of no picture. The cause was a 
blown fuse, fortunately discovered by 
an ethical technician. How many cus
tomers blame the on-off switch for no- 
go, and the volume control for low or 
nil sound? Oh that it was that simple...

But the gentleman who asked for two 
‘short legs’ for his TV must take the 
cake. This inelegant solution was all the 
owner could think of to correct a situa
tion cause by a picture tube yoke having 
slipped during a bit of ‘user adjust
ment’. It perhaps beats using a brick to 
prop up one side, although either solu
tion would create problems for Mum's 
TV ornaments!

60-60 Playmaster
It seems this amplifier just won't go 

away! Here is another letter concerning 

the design of the circuit, but offering 
some very positive commentary. The 
writer, from Sydney University Electri
cal Engineering, has even verified his 
modification by simulating the circuit 
with SPICE, a circuit simulation pro
gram. His letter is as follows:

/ have recently constructed your Play
master 60-60 amplifier. I am very 
pleased with the results, however along 
the way I struck an instability problem 
which I believe is due to a deficiency in 
the amplifier's compensation.

The compensation is provided by the 
68pF capacitor between the base and col
lector of QI 1. Transistors Q9, Q10, Qll 
and Q12 form a differential amplifier, 
with the input signal applied to both the 
inverting and non-inverting inputs from 
4.7k source resistances. The compensa
tion capacitor provides feedback from 
the output of this stage to its inverting 
input.

As far as the inverting input is con
cerned, the gain of this stage falls off 
with increasing frequency, approaching 
zero at high frequencies. For the non
inverting input however, the best that the 
compensation capacitor can do is reduce 
the gain of the stage to unity. Since sig
nal is applied to both inputs, the overall 
gain of this stage never falls below unity.

This is not a problem if the overall 
loop gain of the amplifier ends up being 
below unity at high frequencies. The out
put stage has a gain of approximately 1, 
so the only remaining gain stage is the 
Q6-Q7 differential amplifier, which has 
a gain of about 45.

The feedback network, consisting of 
the voltage divider feeding the base of 
Q7, sets the minimum loop gain at high 
frequencies to about 2.2. This is greater 
than unity, meaning the amplifier is not 
unconditionally stable. Whether it oscil
lates or not will depend on the various 
stray phase shifts about the place.

In my case it did oscillate (at about 
2MHz), and tests confirmed that the 
mechanism outlined was responsible. 
Fortunately the cure turned out to be 
quite simple. What is needed is addi
tional compensation on the non-inverting 
input of the Q10-Q11 differential ampli
fier.

This can be achieved by connecting a 
capacitor in parallel with the 4.7k resis
tor in the collector of Q7. I used a lOnF 
capacitor, which produces a pole at 
about 3kHz, but it is not particularly 
critical as long as it takes effect well be
fore the 68pF capacitor gives up.

Note that since the inverting and non
inverting inputs effectively form two par
allel signal paths, this additional com
pensation is in parallel with the existing
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Information
compensation and does not add an addi
tional pole to the overall response. Rath
er, it removes the zero which is caused 
by the high frequency failure of the exist
ing compensation. (J.P., Sydney, NSW)

Answer to last month's 
Why??

Last month we asked for an explana
tion of ‘skin effect’, which is that phe
nomenon that causes electric current to 
flow along the outside of the conductor, 
particularly at high frequencies. The an
swer lies in the magnetic field surround
ing the conductor.

When current flows in a conductor, a 
circles will be developed around the 
conductor. The circles will be of dimin
ishing intensity away from the centre of 
the conductor, and strongest in the cen
tre.

As most readers will probably ap
preciate, a straight length of copper 
wire possesses an inductance value, 
caused by the magnetic field surround
ing it. If the flux is strongest in the cen- 
magnetic field in the form of concentric 
tre of the wire, it follows that the in

ductance is highest at this point, and 
lower around the surface. Inductance is 
a fixed value, determined by the charac
teristics of the conductor, but inductive 
reactance varies directly with frequency.

Because the inductance of the wire is 
greatest at the centre, so too is the in
ductive reactance, which effectively 
limits the amount of current that will 
flow in this part of the wire. So that's 
why the current tends to flow mainly 
near the surface, where the inductive 
reactance is lowest.

At UHF, conductors are usually 
made from pipes, because virtually all 
the current flows on the surface and 
there is no point in using solid copper. 
Similarly special multi-stranded wire 
called Litz wire is used for coils and 
transformers operating at frequencies 
above a few thousand Hertz.

What??
Since the hot topic this month has 

been the operational amplifier, you 
might like to try your hand at this little 
problem. Calculate the output voltage 
of the circuit shown in Fig.3. ®

NOTES & ERRATA
LOW COST ADAPTOR FOR TUNING 
YOUR CAR
(April 1989): The mounting positions 
for capacitors C2 and C3 are shown 
transposed in the component overlay. 
The smaller (180pF) capacitor C3 
should be nearest the rotary switch 
SW1, as shown in the photograph on 
page 188. The circuit diagram is correct.

LOW DISTORTION AUDIO OSCILLA
TOR - 2
(March 1989): The circuit diagram on 
page 101 shows pin 4 of IC1 connected 
to earth. This should connect to the 
negative rail as shown on the compo
nent overlay.

The component overlay (page 104) 
however, omits the wire link between 
pin 3 of IC2 and the main earth track - 
in this case the circuit diagram is cor
rect. (file 7/Ao/40).

The Electronic Technicians Institute of 
Australia is an organisation established 
to protect and promote the professional 
status of technicians working in all 
branches of the electronics industry.

Membership is open to all qualified 
technicians and is graded to reflect 
training and experience.

State Divisions of the Institute run 
training seminars, lectures etc, and 
publish Newsletters and technical 
papers to keep members up to date 
with new developments within their in
dustry.

Membership enquiries should be di
rected in the first instance to The Fed
eral Secretary, TETIA, PO Box 148, 
Riverwood, NSW 2210.

ABCDEFG 
HIJKL N 
OPQR TU 
VWXYZ
Ignore it and it won’t go away.

MS
Multiple Sclerosis.
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EA Reference Notebook

Operational amplifier data
The following data is for the more 

common types of operational amplifiers. 
The specifications shown are the worst 
case values, and have been derived from 
a number of data manuals. The 
description attempts to generally 
describe the amplifier, although 
manufacturer's notes will vary in their

opinion of the IC. For example, most op 
amps are listed by their makers as being 
'high performance'. Many are also 
shown as 'low noise', and an actual 
noise figure is the only way to determine 
if that amplifier is a true low noise 
device. Different terminology is often 
used by manufacturers, for example the

proprietary term 'BIFET' refers to an op 
amp that uses both FETs and bipolar 
transistors. Some amplifiers are listed as 
being suitable for use with a single rail 
supply, and have a different circuit 
configuration to those listed as dual 
supply only. However, any op amp can 
be used with a single supply with 
voltage divider biasing at the input.

FREO 
C0MPA/ 
OFFSET 
NULL

Type Description Av 
(min) 
V/mV

Slew 
rate 
V/jLS

BW 
(Av=1) 

MHz

Ibias 
(max) 

nA

Vs 
V 

± min ± max

Is 
(max) 
MA

LM301 General purpose — controllable 25 0.5 1 250 5 18 3
741 General purpose audio 20 0.5 1 500 3 18 2.8

TI071 Low noise JFET input 50 13 3 0.2 5 18 2.5
LF351 JFET input 25 13 4 0.2 5 18 3.4

CA3130 MOSFET input-ext comp 50 10 4 0.5 8 15
CA3140 MOSFET input-int comp 20 9 4.5 0.5 18 5.5
NE5534 Low noise — high performance 25 13 10 1500 3 22 8
TL072 Dual TL071 25 13 4 0.2 5 18 5
LF353 Dual LF351 25 13 4 0.2 5 18 6.5

MC1458 Dual 741 — no offset 20 0.8 1.1 500 3 18 6.6
MC4558 Dual general purpose 20 3 1.5 500 3 18 6.6
LM833 Low noise — audio (dual) 30 5 9 1000 5 18 8

NE5532 Dual low noise — high perf. 25 9 10 800 3 20 16
TL074 Quad TL071 25 13 3 0.2 5 18 10
LM324 Quad general purpose 25 0.5 1 250 1.5 16 1.2
LF347 Quad LF351 25 13 4 0.2 5 18 11

RC4136 Quad — similar to 741 20 1 3 500 4 18 13.7
TL075 JFET input Quad 071 25 13 3 0.2 3.5 18 10

LM3900 Quad Norton 1.2 0.5 2.5 200 +4.5 +32 10

IN

IN*

V-

Notes:
(1) The TL06, 07 and 08 series are all 
pin compatible. The 08 series is the 
standard, the 07 the low noise version, 
and the 06 series the low power types, 
in which the supply current is 10% of 
the 07 and 08 types.
(2) The supply current shown for each 
type is that required by the IC - not 
individual amplifiers in the IC.
(3) The input resistance of the LM5532 
and LM5534 is very low; minimum 
specification is 30k ohms.
(4) The differential input voltage should 
never exceed the supply voltage.
(5) In most cases the output voltage 
swing is within 2 volts of the supply rail.
(6) Both the comparator types shown are 
open-collector and require a pull up 
resistor.

741.TL061.TL071, 
TL081. LF351

CA3140

TL062 .TL072.TL082 
LF353, LM833, MC1458, 
MC4458. NE5532

TL064, TL074.TL084

LM311 VOLTAGE 
COMPARATOR LM339 

COMPARATOR
LM380 AUDIO 
POWER AMP

LM386 LOW POWER 
AUDIO AMPLIFIER



50 mí 25 mm ml
“Electronics Australia" is one of the longest running technical publications in the 
world. We started as “Wireless Weekly” in August 1922 and became "Radio and 
Hobbies in Australia” in April 1939. The title was changed to “Radio, Television 
and Hobbies" in February 1955 and finally, to "Electronics Australia” in April 
1965. Below we feature some items from past issues.

RADIO
— HOBBIES AUSTRALIA

July 1939
Simple transmitters assist fire fighters: 
The use of portable radios for fighting 
bushfires has been recently tested in 
Victoria with small, light, portable re
ceiving and transmitting sets.

The sets can because of their lightness 
be carried on forest officers’ backs. 
They weigh only 15lb, and are about 6 
inches by 6 inches by 1 foot in size.

They are equipped with collapsible 
‘fishing rod’ aerials and strung wire aeri
als, suitable for most terrain.

Their range is 26 miles for speech and 

100 miles for Morse, the latter being 
used when secrecy is necessary.

The Victorian scheme envisages the 
establishment of a central radio station 
with sub stations in various districts.

r'KÄmoT'i
TELEVISION

and HOBBIES

July 1964
Scientific Fishing: The Fishing Labora
tories of the Ministry of Agriculture and 
Fisheries at Lowestoft are to use a Mar
coni television camera to study the gen
eral behaviour and breeding habits of 
fish as a step towards understanding 
their movements and the way in which 
they may be caught. The equipment is 

the new Marconi Series 321 camera 
which is completely automatic in opera
tion, the ON/OFF switch being the only 
control used in the entire channel once 
the equipment has been set up.

The camera can be inclosed with its 
control unit in a pressure casing at the 
bottom of the ocean; in all previous 
under-sea television work the camera 
control unit has been installed in a boat 
and has been connected by cable, and 
hence the maximum operating depth 
has been limited to about 1000 feet due 
to the delay imposed on the essential 
synchronising pulses which are gener
ated in the control unit.
Magnetic disc: A new approach to radio 
spot announcement recording, involving 
a new concept in magnetic recording 
was recently introduced by Ampex Cor
poration at the National Association of 
Broadcasters Convention in Chicago.

Ampex demonstrated an engineering 
prototype of a new type of solid-state 
magnetic disc instead of tape reels.

According to B A Olerich, vice-presi
dent, Ampex international operations, 
the new discs can be produced at a low 
cost and duplicated in quantity without 
significant loss of fidelity, in contrast 
with the present common practice of 
transferring conventional disc recordings 
to tape cartridges. ®

JULY CROSSWORD
ACROSS
1. Name of effect where 

pressure induces potential 
difference. (13)

8. Region after which element

95 was named. (7)
10. Most effective 

(performance). (7)
11. Animal with antenna. (4)
12. Transient pulse. (5)

13. Connect. (4)
16. Quartz. (6)
17. Dissolved substances. (7)
19. Signal reflected by 

ionosphere. (3,4)
21. Discharges from high-energy 

state. (6)
23. Tone. (4)
25. Frequency unit. (5)
26. One with false response. (4)
29. Develop to state of 10 

across. (7)
30. Changed from set 

frequency. (7)
31. Type of power 

generation. (13)

DOWN
1. State of matter. (6)
2. Charge. (9)
3. A state of 8 across. (4)
4. Inventor of the 

radiometer. (7)
5. A fixed charge (per unit of 

quantity). (4)
6. Colloquial name for a group 

of musicians or hifi units. (5)

SOLUTION FOR JUNE
BBS0mBB0 0BHQEH 
□ a 0 M B B 0 0 
HSHQHnH MEMIDUHIlV 
□ ro n ra ro 0 n 0 
IE10fil0 ¡7I4EI4Ü1 tD00lil 
h Qi ra e b s ta n 

00BDH 0B0001D LU 
0 B 0 EJ H E) 
ID EUWE0E EHHUS 
o a □ b n o n 0 
B0ID0 0HMWS 0000 
n h m n 0 b id 0 
BQiiiDwaa [■JOU01I0IO 
0 II W H Bl W H 0 
HBDB00 E0H0BHa0
7. Passages of time. (7)
9. Designation of brightest star 

in a constellation. (5)
14. This kind of wave could be a 

bore. (5)
15. Timer. (5)
18. Silicon-controlled 

rectifier. (9)
19. Region of intense solar 

magnetism. (7)
20. Topical prefix coined from 

Greek word for amber. (7)
21. Old-fashioned, 

superseded. (5)
22. Pertaining to the metal 

iridium. (6)
24. Portable light. (5)
27. Flat (as are some batteries!).

(4)
28. Element used in dry cell. (4)
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E A marketplace E A marketplace
ADVERTISING RATES FOR THIS PAGE

SMALL ADDS: The minimum acceptable size of 2 centimetres x one column costs only $50. Other sizes up to a maximum of 10 cen
timetres are rated at $25 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND 
UP TO NEAREST WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the 18th of the month two months prior to 
issue date. PAYMENT: Please enclose payment with your advertisment. Address your letter to THE ADVERTISING MANAGER, 
ELECTRONICS AUSTRALIA, PO BOX 227, WATERLOO, NSW 2017.

FOR SALE
VINTAGE RADIO PARTS & VALVES:

Send SAE for list. PO Box 373 Kapunda, 
5373.

BUILD YOUR OWN LED: Moving Mes
sage board. $75 for a 4 character dis
play experimenters short form kit and 
$150 for 16 characters. Kit consists of 
PC boards, Eprom and full instructions 
to complete project to a professional 
standard. Loaded from Centronics 
printer port, or PC/XT keyboard. Equiv. 
commercial units start at around $1000. 
For more info, send a 39c stamp to 
Don McKenzie, 29 Ellesmere Cres, Tul- 
lamarine 3043.

HUMIDY METER KIT: ETI-256 with hu
midity sensor, built up or not. Please ring 
(076) 229 340 or (076) 222 257 AH.

GUIDE TO LOW COST IC’S: Ten page 
guide to mail order IC’s. Vast selection, 
low prices. Send $5 ($4 + $1 ship) 
MC/VISA/BANK; expiry date to: Over
seas Bargains PO Box 45, Walpole WA 
6398.

PRINTED CIRCUIT BOARDS
Minimum postage & packaging on all EA & 

ETI Project PCBs.
PCBs made to order — 48 hr prototype 

service.
Bankcard/Mastercard 
ACETRONICS PCBs 

112 Robertson Rd, Bass Hill 2197 
(02) 645 1241

FIX-A-KIT
$15 PER HOUR LABOUR

No charge for kits that can’t be repaired.
3 months warranty on repairs. 

Construction available. 

HYCAL INSTRUMENTS 
Design, manufacture, repair of electronic equipment 

(02)633 5897

KIT REPAIRS
★ Repairers of all EA ETI AEM & SC kits.
* Suppliers and installers of best quality, 

security equipment
* If it's electronics you need call us. we 

might be able to help you.
Got a problem or queries ring

9 a.m.-9 p.m. Mon.-Sun.

EEM ELECTRONICS
Specialists in electronics and electronics security 

10 Bouverie Place, Epping 3076 (03) 401-1393 

RADFAX2: Hi-Res radio fax, morse and 
rtty program for IBM PC/XT/AT on 360K 
5.25” floppy + full Doc. Need CGA, 
SSBhf, FSK/Tone decoder. Has re-align 
auto-start view save print. Also “RF2- 
HERC” same as above but for hercules 
card, and “RF2EGA” for EGA card 
(640X350 mode). Programs are $30 
each + $3 postage ONLY from M Dela- 
hunty 42 Villiers St New Farm 4005 OLD. 
Ph (07) 358 2785.
EX-ABC AUDIO TAPES: %" wide on 
101/2" Standard metal spool $6.85. Ro
bust metal spool $12.85 7" spool 
$2.85. 5" spool $1.25. Post extra. Also 
in stock V2", 1" and 2" tapes. Waltham 
Dan, 96 Oxford St., Darlinghurst, Syd
ney. Phone (02) 331-3360.
BWD OSCILLOSCOPE: 880 Power
scope S/N 48593. Early large screen 
model in very good condition. $2500.00 
ph (02) 799 8242 (pm).
AMIDON FERROMAGNETIC CORES:
Large range for all receiver and trans
mitter applications. For data and price 
list and 105x220 SASE to: R.J. & U. S. 
Imports, P.O. Box 157, Mortdale, 
N.S.W. 2223. N.S.W. Geoff Wood Elec
tronics, Lane Cove. Webb Electronics, 
Albury. A.C.T.: Electronic Components, 
Fyshwick Plaza, Vic.: Truscott Electron
ics, Croydon. W.A.: Willis Trading Co., 
Perth.

A magazine for all computer users and enthusiasts, Your Computer has 
something for everyone — topical features on all aspects of the computing 
world, expert reviews of the latest software and hardware, up-to-the-minute 
information .or business people and even games and advice for hobbyists.

STROBOSCOPE: Dawe Stobosun Hi 
Power Model. Perfect as new condition 
with handbook. Replacement cost 
$4006. Sell best offer (02) 648 1117.

NEW RADIO VALVES: For entertain
ment or industrial use. Waltham Dan, 
96 Oxford St., Darlinghurst, Sydney. 
Phone (02) 331-3360.

WANTED
ELECTRONICS TECHNICIAN: Work
shop repair only. 20 years exp min. 
Hours neg. Contact Martin Griffith, 
Switchmode Power Supplies, 2 Avon 
Road, North Ryde. Telephone (02) 
8889371.

TRANSFORMER REWINDS
ALL TYPES OF TRANSFORMER REWINDS
* REWOUND TO YOUR SPEC
* EXACT REPLACEMENT WINDING
* VINTAGE RADIO A SPECIALITY
' ALL ONE OF TYPES
* ALL QUOTES BY RETURN MAIL
* RAPID SERVICE
For price quote send details showing physical 
size & number of tappings (or send unit, same 
will be returned to sender if quote not 
satisfactory)

TRANSFORMER REWINDS
FREEPOST NO 7, PO Box 438, Single 

ton, NSW 2330. Ph: (065) 76 1291.

Radio Pty Ltd. j

Established 1933
IS THE ONLY COMPANY 

WHICH MANUFACTURES ANO 
SELLS EVERY PCB & FRONT PANEL 

published in EA. ER & Silicon Chip

651 Forest Road Bexley 2207 
AUSTRALIA

RING (02) 587 3491 FOR INSTANT PRICES 

24 HOUR TURNAROUND SERVICE

THE BUBBLE-ETCHER

Our Bubble-Etcher now has a heater. 
Reheats the etchant when you need it. 

The air bubbles do the stirring.
The perspex tank forms a vertical slot.

You see the etching proceed. 
Suits board up to 12" x 10". 

Ask us for a brochure.

Sesame Electronics Pty Ltd 
P.O. Boi 452. Prahran 3181

Phone (03) 527 8807



EA Directory of suppliers
Which of our many advertisers is most likely to be able to sell you that special 
component, instrument, kit or tool? It’s not always easy to decide, because 
they can’t advertise all of their product lines each month. Also some are 
wholesalers and don’t sell to the public. The table below is published as a 
special service to EA reades, as a guide to the main products sold by our retail 
advertisers. For address information see the advertisements in this or other 
recent issues.

ADVERTISING 
INDEX

Supplier State A B c D E F G
All Electronic Components Vic • • • • •

Altronics WA,NSW • • • • • • •
Acetronics NSW •
Chapman, Lance NSW • •
Dick Smith Electronics All • • • • • • •
Electronic Brokers Vic •
Electronic Component Shop Vic • • • • •
Emona Instruments NSW •
Geoff Wood Electronics NSW • • • • • •
George Brown Group All • • • •
Jaycar Electronics Eastern • • • • • • •
Pernea Electronics Vic • •

Pre-Pak Electronics NSW • • •

Preston Electronics Vic • • • • •
RCS Radio NSW •
Rod Irving Electronics Vic • • • • • • •
Scientific Devices Vic •
Sheridan Electronics NSW • • • •

Tandy Electronics All • • • • •
Wagner Electronics NSW • • • •

KEY TO CODING D Components
A Kits & modules E IC chips & semiconductors
B Tools F Test & measuring instruments
C PC boards and supplies 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 following services: 
Subscriptions: All subscription enquiries should be directed to: 
Subscriptions Department. Federal Publishing Co. PO Box 227. 
Waterloo 2017. Phone: (02) 693 6666
BACK ISSUES: Available only until stocks are exhausted. Price: 
$4.50
PHOTOSTAT COPIES: When back issues are exhausted.
photocopies of articles can be supplied. Price: $4.50 per project 
or $9 where a project spreads over several issues.
PCB PATTERNS: High contrast, actual size transparencies lor 
printed circuit boards and front panels are available. Price: $5 for 
boards up to 1(X) square centimetres; $10 for larger boards. Please 
specify positive or negative.
PROJECT QUERIES: Advice on projects is limited to postal 
correspondence only, and to projects less than five years old.

Price: $5. Please note that we cannot undertake special research 
or advise on project modifications. Members of our technical staff 
are not available to discuss technical problems by telephone.
OTHER QUERIES: Technical queries outside the scope of 
■ Replies by Post”, or submitted without fee. may be answered in 
the "Information Centre" pages at the discretion of the Editor.
PAYMENT: Must be negotiable in Australia and made payable to 
"Electronics Australia". Send cheque, money order or credit card 
number (American Express. Bankcard. Mastercard, or Visa 
Card), name and address (see form). All prices include postage 
within Australia and to New Zealand.
ADDRESS: Send all correspondence to The Secretary. 
"Electronics Australia". PO Box 227. Waterloo. NSW 2017.
Please note that we are unable to supply back issues, photocopies 
or PCB artwork over the counter.

Back Issues Photostat copies

Total price of magazinesiphotocopies. 
including postage and handling

No off issues reg x$4.50 = $

Cheque* Money Order f-] Please tick box to indicate 
method of payment
'Ph ase make payable to the Federal Publishing Company Pty Ltd 

American Express J Visa I 1 Bankcard LJ Tick J'Mastercard

Credit Card No

NAME

Caro Expiry Date

Signature
(Unsigned Orders cannot be accepted)

ADDRESS:

Acetronics.....................................161
Adilam Electronics......................... 65
Advanced Solutions....................... 37
Allen-Bradley..................................86
Altronics.................................... 94-97
Arlee Sonar................................... 141
Circuit Works..................................64
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RCS Radio.................................... 161
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DC/DC Converter

Pulse Transformers

E-San.... your No. 1 second source.

Delay line

E-San Electronics Ltd. are a major source of active 
and passive digital delay lines, pulse transformers, 

DC-DC converters and switchmode power supplies.

Many of E-San's products are the industry's first choice, 
marketed under the most respected brand names 

in the components market.

> You will find them in memory boards, instrumentation, 
communications circuits, personal computers, and 

industrial controllers from manufacturers the world over.

ESAN
ELECTRONIC

PULSE TRANSFORMERS 
DC-DC CONVERTERS 

POWER SUPPLIES 
I DELAY LINES

Chances are that you are using 
an E-San product right now!!!!

RVB Distributors in Australia
RVB PRODUCTS PTY. LTD.

MELBOURNE: 23 Dehavilland Road, Braeside, Victoria, 3195.
Tel: (03) 580 0688. Fax. (03) 587 3532

SYDNEY : S/6 220 Pacific Highway, Crows Nest, N.S.W. 2065.
Tel: (02) 957 6385 Fax: (02) 929 5334



we never

Newton refracts light 
through a glass prism, 
circa 1672.
“The Bettmann Archive'.'

"Fd settle for a bare bones spectrum analyzer 
just to have one right on my bench

"Why Settle?"For under
$15,000, the HP 8590A Portable RF 
Spectrum Analyzer is such a good buy 
that you can 
afford one 
for every 
bench. Yet it's 
no stripped 
down, low- 
tech model.

It's loaded.
HP8590A
Portable RF Spectrum Analyzer.

sa nsa

You'll find every essential 
measurement tool in the HP 8590A, 
plus more of the right bells and 
whistles than analyzers three times 
as expensive.

And there's a wide frequency range 
(10 kHz to 1.5 or 1.8 GHz), large 
amplitude range (-115 dBm to 
+ 30 dBm), plus 50 or 75-ohm input. 
Frequency accuracy runs ± (5 MHz 
+ 1% of span).

Take care of the basics with three 
simply labelled keys: FREQUENCY, 

SPAN and AMPLITUDE. The entire 
keyboard is that easy to understand. 
There are 14 dedicated keys for 
common functions plus softkeys 
for over 80 special tasks.

Three optional digital interfaces 
make the HP 8590A completely 
programmable for automated pro
duction testing. And you can use just 
about any desktop or HP hand-held 
computer to do it.

Use the HP 8590A's briefcase handle 
to carry it anywhere. It weighs just 
13 kgs, slips into all the tight spots, 
and it's sturdy enough to withstand 
the rigors of real portability.

Pick up the phone and call 
HP's Customer Information 
Centre STD-free on (008) 033 821 
to find out more on the HP 8590A 
Portable RF Spectrum Analyzer. HEWLETT

PACKARD
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	Multi-Mode Bargraph WB

	Volume 51, No.7

	July 1989

	Striving to give you better value each month

	‘Digital’ midi hifi system

	CD player has twin drawers

	‘Bar system’ midi hifi

	Medium power amplifier


	AUSSAT and DBS: an update

	by LEIGHTON FARRELL

	Instruments

	Professional Instruments for Professional People

	Father of Radio Astronomy:


	An interview with Grote Reber

	Move to Tasmania

	Some available now

	Standard announced

	The driving force

	Hangaway™ — worth $8.95.


	AWW!

	The closing date for Intake “A” is the 31st July each year. Intake “B

	closing date is January 31st each year.

	Call your Navy Careers Advisor or fill in the information sheet below and send

	to: Naval Apprenticeships, Freepost 2600N, P.O. Box XYZ in your capital city.

	Philips Components

	Test equipment review:


	The Fluke 85 handheld DMM

	In practice

	RAM TURBO COMPATIBLE COMPUTER


	IRVING ELECTRONICS

	SPEAKER KITS

	SALE

	ON NOW


	Electronics in Industry -1

	Industrial control

	A control system

	Electrical control system

	Electronics in industry

	A regulator

	Computer simulation

	Programmable controllers

	Yet to come

	TOTAL

	Fisk & broadcasting

	Talking to spirits

	Personal memories

	Return to Britain



	SEMIKRON

	Computer rental now big business

	Drive-thru mortuary

	Sony inks $100 million disk drive deal with Apple

	THE CREATIVE MUSIC SYSTEM It’s New and it’s at Dick Smith Electronics!


	New Release!

	Complete Wireless Home Alarm

	Three Volumes!

	WAS $17.95	$095

	With Memory!


	Pools/Lotto Selector

	FM Stereo Transmitter

	Teletext

	Decoder Mkll

	Features:


	Local firm develops low-cost photoplotter

	Novel ‘photopens’

	Low cost ‘Mini Logic Analyser’

	Build your own Frame Grabber

	Voltage Source

	I HUI PilCT OSCILLOSCOPES, MULTIMETERS UIW UUwI AND OSCILLOSCOPE PROBES

	MODULAR PROBES J

	Series 1000 Standard

	•	Unique “plug in’’ modular design.

	•	Bandwidth to 100 MHz.

	•	All accessories included.

	•	All parts available separately.



	My April ‘stir’ on ham radio: the initial response...

	Forum

	Electronic

	Circuit Board

	Cleaner

	NON-CFC

	PROPELLANT


	AWA to supply traffic systems to China

	100km underwater fibre-optic cable

	Mobile phones go mini

	News Briefs 

	Uniden buys Santronics

	Exicom buys Korean technology

	Computers with 3-year warranty


	A wet weekend spent fixing some dry joints!

	Serviceman

	Philips footnote

	Cry from the heart

	Fault of the Month

	289 Latrobe Street,	d

	MELBOURNE

	X? PHONE: (03) 602 3499 FAX: (03) 670 6006

	SYDNEY (Office only): (02) 906 2411

	VERBATIM DISKETTES


	Project for newcomers:

	How it works

	Building it up

	PARTS LIST

	SYNTOM - Drum Synthesiser

	AT LAST!

	Easy, Economical Cable Markers

	6 WAY POWER OUTLET WITH MAINS FILTER

	PCB TERMINAL STRIP BARGAIN

	Cat HM 3205	This month Pkt 10 for only $10



	Automatic charger for NiCads

	The NiCad

	The compromises

	How it works

	Construction

	1.5

	2.9

	TIME (hours)

	BATTERY SELECT

	Charge Trickle

	15VDC

	INPUT

	12 VAC

	PARTS LIST


	3—chip SCSI host adaptor card for PC's

	SCSI adaptor

	The circuit

	Construction

	Setting it up

	Testing & operation

	Telephone ring/busy dialtone detector

	Joystick ‘Y’ adaptor

	Digital Dice

	tights on’ alarm

	Simple high-Z voltmeter

	Heavy Duty Nibbler

	$149.50	$24.95

	infra Red Movement Detector

	$89.00

	$17.95

	aoiooTOP VALUE AT $199.00

	$399


	$399 A PAIR

	NOW ONLY $599 A PAIR

	How it works

	PARTS LIST

	Special components



	Basic Principles of VCRs - Part 6


	The complete VHS recorder

	Tuner & IF stages

	Record mode

	The E-E signal

	Test signal

	Recording the sound

	Playback mode

	Control head signals

	Rotary transformer

	Reel motor servo

	Port A inputs

	Cassette lamp, sensors

	Timer/clock circuitry

	The power supply

	FM demodulator

	System switching

	Camera input circuitry

	The S-VHS system

	Video 8 system

	VHS-C

	Remote control

	Developments in VCRs

	Conclusion


	Problem: Control Solution: HI-TECH C

	New, improved Teletext decoder - 2

	Adjustments

	Options

	Faultfinding

	16-bit DAC has voltage output

	Two port SAW resonator

	Speakerphone circuit

	2-18GHz GaAs PIN switch

	UHF amplifiers

	Thermocouple signal conditioner

	Even an RS-232 Interface is standard,


	Basics of Radio Transmission & Reception - 8

	IF amplifiers

	IF stage circuits

	Tuned IF transformers

	Adjusting the IFT's

	Number of IFT's

	Back-to-back IFT's

	Choice of IF

	Image reception

	Ultra-narrow bandwidth

	Crystal IF filters

	Crystal filters

	Up conversion

	Electromechanical filters

	Acknowledgements

	Fluke 70Series Multimeters

	83

	Fluke 8060A Hand Held Multimeter

	Fluke 20 Series Multimeters

	LCR component bridge has GPIB

	2GHz signal generator

	PC instrumentation

	Network analyser

	New lugged Bimboxes

	DIP attenuator switch

	DIL switches for SMT

	DTM with peak hold

	Peripheral surge protector

	Alignment tool kit


	New Products

	Power line filter

	16GHz digitising oscilloscope

	60W soldering station

	Sealed panel switch

	Directional RF wattmeter

	IN ANYONE’S LANGUAGE' PROCON TECHNOLOGY LETS YOU TAKE CONTROL!

	Current status

	Chip progress

	Ever smaller

	Soldering method

	Conclusion

	Accuracy important

	Air-operated syringes

	Benefits

	Applications

	Conclusion


	SMT stencil printers

	SMT newsletter

	Programmable liquid dispenser

	SM timing crystal

	SMT component kit




	BOOK SHOP

	Test Equipment Review:

	Metrix MX52 Autoranging DMM

	Operating Modes


	SPECTRUM

	Sydney broadcast tower EIS

	Dial-up access for White Pages

	Black art vs black box

	Tuning in to ‘Trunking’

	Planning ahead

	Telecom prepares for CT2 trial

	477MHz repeaters for Bathurst, Orange

	by PETER LANKSHEAR

	To restore or not?

	Restoration viable

	Interesting circuit


	Icom (Australia) not even unwell!

	Amateur transceiver tariff concession

	AMSAT newsletter, software available

	Record contact on 6 metres


	Information centre

	Information

	NOTES & ERRATA

	Operational amplifier data

	DOWN



	"Fd settle for a bare bones spectrum analyzer just to have one right on my bench

	"Why Settle?"For under




