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SIEMENS

Surge 
Arresters
Gas arresters and metal oxide varistors
There’s an explosion of new demands for 
surge voltage protection.
To keep up, you need instant access to 
a total protection system. So you need 
Siemens Gas arresters and metal oxide 
varistors. Our huge range is available 
immediately from large local stocks, 
at competitive prices.
And all components reflect the very 
essence of Siemens High Technology - 
premium quality, performance and 
reliability.
Of particular note is Siemens innovative 
range of metal oxide varistors - unlimited 
applications, including the total protection 
of automotive electronics. Also, space
saving SMD varistors are available, along 
with our unique heavy duty block types - 
that’s protection up to 100 kA!
We can even customize components to 
meet your individual requirements.
For more information, contact your nearest 
Siemens office or distributor.
Siemens Ltd.
Sales Offices
Melbourne: 544 Church Street, Richmond, Vic. 3121 
Phone: 420 7318
Sydney: 383 Pacific Highway, Artarmon, N.S.W. 2064 
Phone: 436 8711
Brisbane: 9 Parkview Street, Milton, Qld. 4064 
Phone: 369 9666
Perth: 153 Burswood Road, Victoria Park, W.A. 6100 
Phone: 362 0123
New Zealand: Level 9, Marshall House, 
142-146 Wakefield Street, Wellington, N.Z. 
Phone: (4) 846 068

Siemens. A higher technology CSA3295SL



Bundles of Books
New Releases...
GETTING THE MOST FROM YOUR 
MULTIMETER
R.A. Penfold BP239
This book Is primarily aimed at beginners 
and those of limited experience of 
electronics. Chapter 1 covers the basics of 
analogue and digital multimeters — the 
merits and limitations of each. In Chapter 2 
various methods of component checking 
such as transistors, thyristors and diodes 
are described. Circuit testing is covered in 
Chapter 3, with subjects such as voltage, 
current and continuity discussed.
102 pages $11.00

AN INTRODUCTION TO SATELLITE 
TELEVISION
F.A. Wilson BP195
A well written, comprehensive and easy to 
understand introduction to satellite TV, 
written for both enthusiast/technician and 
the interested lay person. Explains how 
satellite TV works, the equipment needed 
for reception, how to work out antenna 
orientation for your location, correct 
installation and so on. Lots of reference 
tables, formulas for calculations and a 
glossary of satellite TV jargon.
104 pages $12.95

MORE ADVANCED ELECTRONIC 
MUSIC PROJECTS
R.A. Penfold BP0174
Intended to complement the first book (BP74) by 
carrying on where it left off and providing a range 
of slightly more advanced and complex projects. 
Included are popular effects units such as flanger, 
phaser, mini-chorus and ring-modulator units. 
Some useful percussion synthesisers are also 
described and together these provide a 
comprehensive range of effects including drum, 
cymbal and gong-type sounds.
96 pages $8.50

MIDI PROJECTS
R A. Penfold BP0182
Provides practical details of how to interface many 
popular home computers with MIDI systems. Also 
covers interfacing MIDI equipment to analogue 
and percussion synthesisers.
112 pages $11.00

BUILD YOUR OWN SOLID STATE
HI-FI AND AUDIO ACCESSORIES
M.H. Babani BPO220
An essetial addition to the library of any keen 
hi-fi and audio enthusiast. The design and 
construction of many useful projects are cov
ered including: stereo decoder, three-channel 
stereo mixer, FET pre-amplifier for ceramic 
PUs, microphone pre-amp with adjustable 
bass response, stereo dynamic noise filter, 
loud-speaker protector, voice-operated relay, 
etc.
96 pages $6.00

POWER SUPPLY PROJECTS
R.A. Penfold BP0076
The purpose of this book is to give a number of 
power supply designs, including simple 
unstabilised types, fixed-voltage types, and 
variable-voltage stabilised designs, the latter 
being primarily intended for use as bench supplies 
for the electronics workshop. The designs 
provided are all low-voltage types for semi
conductor circuits. This book should also help the 
reader to design his own power supplies.
96 pages $7.50

ELECTRONIC HOBBYISTS HANDBOOK 
R.A. Penfold BP233
A handy data reference book, written especially 
for the newcomer to electronics. Provides data on 
component colour codes, IC families, basic power 
supply circuits, circuit symbols, op-amp 
connections, testing transistors and SCRs, basic 
computer interfaces, morse code and lots more.

$16.00

COIL DESIGN AND CONSTRUCTION 
MANUAL
B.B. Babani BP0160
A complete book for the home constructor on 
"how to make” RF, IF, audio and power coils, 
chokes and transformers. Practically every 
possible type is discussed and calculations 
necessary are given and explained in detail. All 
mathematical data is simplified for use by 
everyone.
96 pages $9.50

CHART OF RADIO, ELECTRONIC, 
SEMICONDUCTOR AND LOGIC 
SYMBOLS
M.H. Babani B.Sc (Eng) BP0027
Illustrates the common, and many of the non-so- 
common, radio, electronic, semiconductor and 
logic symbols that are used in books, magazines 
and instruction manuals, etc. in most countries 
throughout the world.
Chart $4.00

HOW TO DESIGN ELECTRONIC 
PROJECTS
R.A. Penfold BP0127
The aim of this book is to help the reader to put 
together projects from standard circuit books with 
a minimum of trial and error, but without resorting 
to any advanced mathematics. Hints on designing 
circuit blocks to meet your special requirements 
where no “stock” design is available are also 
provided.
128 pages $9.00

HOW TO GET YOUR ELECTRONIC
PROJECTS WORKING
R.A. Penfold BP0110
The aim of this book is to help the reader 
overcome problems by indicating how and 
where to start looking for many of the com
mon faults that can occur when building up 
projects.

96 pages $8.50

TO ORDER THESE BOOKS:
Simply fill out the coupon attached and put it in the reply paid envelope 
supplied. If the coupon and envelope are missing, send your name ad
dress, phone number, and a list of book(s) you want, complete with 
cheque, money order or credit card details (card type, card number, ex
piry date and signature) to:

Freepost No.4,
Electronics Australia Books Offer,
Federal Publishing Company 
PO Box 227, Waterloo NSW 2017.

Note: In calculating your remittance, add $1.50 per book to the total cost 
of the books you are ordering to cover package and postage. All orders 
must be accompanied by a signature — unsigned orders cannot be 
accepted. As these books are imported, unavoidable delays may occur. 
Please allow 4 weeks for delivery. If you have any enquiries regarding 
mail orders, phone (02) 693 9925.
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AUDIO AMPLIFIER FAULT-FINDING 
CHART
C.A. Miller BP120
Avery useful fold-out chart which will guide almost 
anyone in tracking down faults in audio amplifiers, 
systematically and quickly. Includes detailed 
notes.

$4.00

IC 555 PROJECTS
E.A. Parr BP0044
Every so often a device appears that is so useful 
that one wonders how life went on before without 
it. The 555 timer is such a device. Included in this 
book are basic and general circuits, motorcar and 
model railway circuits, alarms and noise-makers 
as well as a section on 566, 568 and 569 timers.

$9.50

RADIO AND ELECTRONIC COLOUR 
CODES AND DATA CHART
B.B. Babani BP0007
Covers many colour codes in use throughout the 
world, for most radio and electronic components. 
Includes resistors, capacitors, transformers, field 
costs, fuses, battery leads, speakers, etc.
Chart $4.00

INTERNATIONAL RADIO STATIONS 
GUIDE

P. Shore BP255
A new and completely rewritten edition of this 
very handy reference manual for both amateur 
and professional broadcasting listeners. It pro
vides comprehensive listings of broadcasters 
on all major international bands — short wave, 
long wave and medium wave. The listings are 
according to frequency, and give country, loca
tion, power and station ID. Also given are ITU 
country codes and time differences from GMT.
312 pages $16.00

ELECTRONIC CIRCUITS FOR
THE COMPUTER CONTROL OF
ROBOTS
R.A. Penfold PB0179
Provides information and circuits on computer 
control of electric motors (including stepper 
types), plus a range of useful sensors includ
ing visible light, infra-red, and ultrasonic 
types.
96 pages $11.00
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This man isn’t a 
computer expert,

in one 
night!

< -
s.

$999
Including Tax.

At this price

Bangs per buck

experts 
agree 
with his 
choice.

Australian Personal Computer 
have now proved what our 
customers have known for years

Processor.
•UOv.v 

NEC. The Uni-x contains a NEC 
manufactured by Sony. 217

BRJ^^V20 "~nninQ * L 
. outrun an 80^^/

1 P®normar>ce even on this clock rale hv 
•'irtue nt th» uno ra,e

No, he’s not a genius, but 
he's brilliant at spotting great 
value. Like many of us, he’s 
realized that a personal 
computer is invaluable, yet 
the price tag for a 
professional unit has always 
been a little beyond his 
reach. Until now.

Quite simply the UNI-X 
CompuPak kit contains all the 
major componentry of a top 
quality Industry standard 
computer, in an unassembled 
form. You save the dollars 
and increase your 
knowledge, by putting it 
together yourself.

UNI-X also provide a 
National Warranty through 
Honeywell Ltd, a professional 
network of expert backup and 
service.

□ Dual Frequency TTL 
Monitor (Green or Amber) 
includes tilt and swivel 
base.

□ Top quality Japanese 
Disk Drive.

□ 150 watt switching power 
supply.

□ High tech flip-top case.
□ Complete set of 

accessories.
□ AT style keyboard.
□ Industry standard — runs 

all IBM software.
□ Assembly manual 
□ Utility Disk.
□ All upgrade options 

available.

Hi™
Bangs peUouck — /ust one way ol comparing the relative merits ol the 
ultra chea> clones The lighter shading denotes price (tn thousands ol o 
the darker shading a performance mde* See Table 3 lor more details t 

^6r3$rtrom left 10 right are Irvmo MicroDOS Comr
Um x^iiomcs and Techm •

U,. . .2 tur. - Ti»>un>-« 
is lastest overall, proving a 50 per । 
cent boost over the Technology Inter- 
face dt « to the V20

these seven
of dollars) and

{Machines

titt/swivel

The complete Super 10 kit 
contains:
□ Super — 10 mother board 

640K Installed 
4.77/10MHz, plusV-20 
chip (very fast!)

□ Colour graphics adaptor 
card.

□ Multi I/O Card-Serial/ 
Parallel Ports, Games Port, 
Clock, calendar. Floppy 
Controller.

Ring PATRICK SIMONIS 
(07) 356 7866 right now.

Specifics.

mothertjoa * " ™ the Intel B2W

simp»"«« — -^aagg^pr
I reduce

Cott ____
M ^'mgnt ««P«' the" 
„5 tini-, comes op trump«'

UNI-X S CompuPak
Phone (07) 356 7866 
Dealer enquiries welcome 
Phone (07) 356 8311

UNI-X CompuPak Division, 16-20 Edmondstone St, 
Newmarket, Queensland 4051

... see for yourself in the full 
Report in the October ’87 issue, or 
ring us for a copy.
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AUSTRALIA'S LARGEST SELLING ELECTRONICS MAGAZINE - ESTABLISHED IN 1922

Careers in 
electronics

There are many different areas 
of electronics in which you can 
find a satisfying career, and 
quite a few different ways of 
getting started. Our feature arti
cle starting on page 18 explains 
where you can go, and how to 
get there.

Projects to build
Our construction projects this 
month include a very flexible 
audio preamp module, a 16- 
channel remote control trans
mitter for security applications 
and an easy to build MIDI in
terface for Apple IIGS comput
ers.

Opto-electronics 
feature
This month's special feature on 
opto-electronics includes a story 
on the fibre-optic network de
veloped for the new Australia 
Telescope, to link its moveable 
dishes up with the central com
puter.

ON THE COVER
Our main picture might look a 
little like an undersea robot, but 
it's really a fibre-optic light 
source from Universal Fibre 
Optics, in Melbourne. The 
smaller picture is a radio-as
tronomy image like those that 
will shortly be produced by the 
Australia Telescope.

Features_________________________
12 ELECTRONIC NAVIGATION FOR MOTORISTS It's coming!
18 CAREERS IN ELECTRONICS A timely guide
24 ALL THE WAY FROM A GARAGE IN GUERNSEY Polar profile
32 THE GREAT SPACE SUIT CONTEST NASA insight

100 PRODUCT REVIEW: Icom IC-A20 air band handheld
146 SUBSCRIPTION OFFER: Win test gear worth $5200!

Entertainment Electronics__________
8 WHAT'S NEW IN ENTERTAINMENT ELECTRONICS Video, audio

40 COMPACT DISC REVIEWS Prokofiev, flute works, symphonic demo

Projects and Technical____ _______
56 THE SERVICEMAN A surprising cause for an unusual fault
64 MULTI-PURPOSE PREAMP BOARD Very flexible...
72 16-CHANNEL UHF REMOTE CONTROL - 1 For security systems
76 MIDI ON THE APPLE 2 Low cost interface
88 USING NEW LOW COST RMS CONVERTER CHIPS Application info
94 CIRCUIT & DESIGN IDEAS Capacitance meter, logic detector
96 SOLID STATE UPDATE 200Ms/sec flash ADC

104 BROADCAST BAND LOOP ANTENNAS - 1 A fresh look
108 OPTO-ELECTRONICS FEATURE: FO links for the Aust. Telescope
112 OPTO-ELECTRONICS FEATURE: New applications for FO
116 OPTO-ELECTRONICS FEATURE: New opto products
120 BASICS OF RADIO - 5 TRF reception, AM demodulation
130 VINTAGE RADIO The brief heyday of‘Catkins’
132 BASIC PRINCIPLES OF VCR'S - 3 Control systems

News and Comment_______________
6 LETTERS TO THE EDITOR Vintage radios, superhet inventor
7 EDITORIAL A tribute to Aussie technology...

38 FRANKLY FRANK Electronic smog
42 FORUM Let's tie up some of those loose ends!
48 NEWS HIGHLIGHTS Pioneer receives Marconi Award
54 SILICON VALLEY NEWSLETTER Noyce is new Sematech chief

126 NEW PRODUCTS PCB mount speaker, SMT trial kit
140 INFORMATION CENTRE Answers to readers' queries, puzzler

Departments_____________________
14 COMING NEXT MONTH

129 BOOK REVIEWS
143 EA CROSSWORD PUZZLE
143 50 AND 25 YEARS AGO

144 MARKETPLACE
145 DIRECTORY OF SUPPLIERS
141 NOTES AND ERRATA
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Vintage radios
It was with great interest that I read 

your articles on Vintage Radio, and I 
am sure they will be welcomed by your 
readers not only as a nostalgic look at 
the past, but to give younger readers an 
insight into how radio functioned before 
the age of transistors.

However, I do not entirely agree with 
the author when he suggests that early 
type valves should not be replaced with 
later types. The main purpose of restor
ing a set is to put it in working order so 
it can be fully appreciated by those who 
see it, and how many of the general 
public nowadays are familiar with 
valves, let alone tell the difference be
tween a Mullard PM4 and a Radiotron 
1H6G. At least it is possible to obtain 
the latter, and to use the triode section 
as a replacement for the PM4. A special 
socket has to be made to mount it on 
the wooden baseboard behind the bake
lite front panel, but that’s another story.

Some time back I decided to build a 
set as much as possible like one I made 
in the late 1920’s. It turned out quite 
well using the triode section of a 1B5 as 
a detector with a 1F4 capacity coupled 
output. The coil was made with a “tick
ler” at one end, similar to the Radiokes 
tuning coil shown in your July issue. 
The single gang tuning capacitor was a 
normal 2-gang, with one section re
moved and mounted on a bakelite front 
panel.

It gives good loudspeaker reception of 
the local stations, and is running contin
uously in my workshop. A photo is en
closed.

DROP US A LINE!
Are you concerned about something to do with electronics, and believe that others 
ought to know about it? If so, feel free to put pen to paper, or fingers to keyboard, and 
send us a Letter to the Editor. If it's clearly expressed and on a topic of interest, 
chances are we'll publish it — but we do reserve the right to edit those that are 
overlong, or potentially libellous.

Letters to the
I am at present restoring an early 

1924 3 valve battery set in a blackwood 
cabinet, and using an advance tuning 
capacitor, Puratone 3:1 audio trans
former and square buss wire for the wir
ing.

I hope the vintage section of your 
magazine creates enough interest to 
warrant its continuation.

Jim Oliver VK7JO,
South Launceston, Tas.

Comment: Thanks for your views, 
Jim. I think there will always be two ap
proaches to restoration. To those in the 
“purist” camp, everything in the set must 
be of the correct period.

Superhet inventor
I refer to the interesting article “Vin

tage Radio” by Peter Lankshear in the 
September 88 issue of EA and his refer
ence to Edwin Armstrong and the su
perheterodyne receiver.

All publications of US origin have al
ways accorded Edwin Armstrong the 
honour of first inventing the superhet
erodyne receiver but, at the time of 
granting him the patent, the US au
thorities were either unaware of or 
chose to ignore the prior invention of 
the system by Lucien Levy of Paris. 
Armstrong’s patent was filed with the 
US Patents Office on 8th February 
1919. Patent No. 1,342,885 was issued 
on 8th June 1920. The French Patent 
No. was 493,660.

The Levy patent was later assigned to 
the Western Electric Company of Lon
don on 25th June 1924, and subse
quently on 2nd June 1926 to Standard 
Telephones and Cables (Australasia) 
Limited (STC) in Sydney. Thus all li
cence fees for superheterodyne receivers 
built in Australia were payable to STC 
as explained in Wireless Weekly during 
September 1931. There does not seem 
to be any evidence of the Armstrong 
patent being assigned to any Australian 
organisation.

Further reference to these matters is 
made in Chapter 13 of my book “Aus-
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editor
tralian Radio - The Technical Story” 
published in 1984 by Kangaroo Press. It 
is also interesting to note that much of 
the information contained in the above
referenced article can be found in Chap
ter 1 of the same book.

Winston T. Muscio,
Leumeah, NSW
Comment: Thanks for the informa

tion, Winston. It’s strange that the US 
patent authorities either didn’t know 
about Levy’s patent, or chose to ignore 
it.

Oral History - bouquet
Congratulations for featuring Jim 

Lawler’s excellent and timely series 
“Recording Australia’s Oral History”. 
Readers attracted to the idea of oral 
history may be interested to learn of 
other avenues of support.

The Oral History Association of Aus
tralia is 10 years old in 1988 and has 
branches in every mainland state. The 
Association conducts meetings, runs 
workshops and produces several useful 
publications including an Oral History 
Handbook for beginners.

Readers wishing to preserve original 
(and unedited) recording and to make 
their work available to a wide range or 
researches can contact their state library 
(or the Northern Territory Archives or 
National Library of Australia) - all of 
which recognise the tremendous value 
of serious oral history recordings.

As Chairperson of the Oral History 
Association and Oral History Officer at 
the State Library of South Australia, I 
can put interested readers in touch with 
the appropriate agencies.

Beth Robertson
Mortlock Library of South Austra- 
liana
State Library of S.A.,
North Terrace, Adelaide. 5000
Telephone (08) 223 8924

Thanks
Thank you very much for the su

perbly written editorial on our experi
ence, in the May issue. Many people 
have communicated to us that either 
similar occurrences have occurred to 
them in this local area, and some from 
very diverse industries all over Austra
lia, after reading the editorial.
(Continued on page 142)

Editorial 
Viewpoint

A tribute to
Aussie technology...

Along with quite a few other editors and journalists, 1 was lucky enough to 
be invited to the official opening of the Australia Telescope Compact Array, 
by the Prime Minister. The CSIRO flew us up to Narrabri in northern NSW, 
and then took us by air-conditioned coach to the telescope site at Culgoora.

Frankly I was most impressed by the whole project, and I'm sure I wasn't 
the only one. It's hard to convey the sheer size of the telescope in words, or 
even pictures (like the one on our September cover, and those illustrating the 
story inside that issue). You almost have to see it for yourself and clamber up 
inside one of those big dish antennas, for the full impact of the project to 
sink in.

There's no doubt that it's a tremendous achievement, and one that brings 
Australia back to its traditional leading position in radio astronomy. Dr Bob 
Frater and his teams of dedicated CSIRO scientists thoroughly deserve the 
congratulations they've received - especially when you realise that the total 
cost of the telescope is less than l/20th that of the new Parliament House in 
Canberra!

It was also very cheering to learn that just on 80% of the total cost of the 
project was Australian content. From the major structural metalwork, right 
down to the correlator chips used in the computers, most of it was designed, 
developed and made here. And many aspects of the project involve signifi
cant breakthroughs in technology, with important applications in other areas 
such as satellite communications, high speed data comms and digital signal 
processing. So despite the ‘pure science’ nature of radio astronomy itself, 
there will obviously be quite a few spin-offs for local industry.

I found it particularly interesting to talk to the various CSIRO scientists in
volved in each aspect of the project, learning of the technical hurdles it pre
sented - and how they were overcome. For example one interesting area was 
the development of an optical fibre network to link the antennas and receiv
ers to the computer, as explained in the story later in this month's issue. I 
hope we can cover other interesting aspects of the project in later issues, all 
going well.

All of the scientists I talked to were very helpful, and happy to explain 
their specialised work in simple terms to an electronic ‘GP’ like myself. In 
fact it was nice to find that quite a few even admitted to reading EA regular
ly, to keep up with the latest developments in other areas!

The Australia Telescope really is a tribute to Australian achievement in sci
ence and technology, and a great investment in the future. If you get a 
chance to see it for yourself, I thoroughly recommend that you do so.

ELECTRONICS Australia, November 1988 7



What’s New In ç;J
Entertainment Electronics
Panasonic re-launches 
Technics hifi range

After standardising earlier this year 
on its ‘Panasonic’ brand for most of its 
consumer electronics and electrical 
products, National Panasonic has re
launched its ‘Technics’ range of true hifi 
equipment with a wide range of up
graded products. The products cover 
both ‘midi’ and ‘full-size’ (430mm wide 
rack) systems, and also separate compo
nents.

Technics’ product manager Gary Love 
emphasises that the company clearly dif
ferentiates between its compact Pana
sonic ‘music centre’ systems, offering 
good value for money, and its Technics 
‘midi’ systems which are designed and 
manufactured to true hifi standards. In 
keeping with the emphasis on true hifi, 
all power ratings for Technics amplifiers 
are given in effective or RMS watts, not 
‘peak music power’ or PMPO.

Both the full-size and midi systems 
are based on modular components, 
making things easier for both dealers 
and customers. In the full-size systems, 
for example, there are basically four 
amplifiers with power ratings from 
30W/channel to lOOW/channel, plus an 
integrated receiver with 35W/channel. 
Complementing these there are three 
tuners, a dual cassette deck, a semi-au
tomatic turntable, two CD players, a 
graphic equaliser, two different 3-way 
speaker systems and four rack styles. 
Various combinations of these compo
nents are available in the various sys
tems, with basic system prices ranging 
from $1745 to $2445.

Similarly for the midi systems there 
are two amplifiers with power ratings of 
60W/channel and 80W/channel, two am- 
plifier/tape decks with outputs of 
40W/channel and 50W/channel and an 
integrated receiver/tape deck offering 
40W/channel. These are complemented 
by two dual cassette decks, a tuner, two 
turntables, two CD players, a graphic 
equaliser and five speaker systems. Midi 
system basic prices range from $1199 to 
$2999, with CD players and graphic 
equalisers as optional extras.

For those who wish to assemble cus-

The new SU-A60 digital control amplifier, with built-in four-DAC 18-bit 
conversion and optical inputs for CD and DAT.

The matching SE-A50 ‘digital audio’ power amplifier, which uses Class AA to 
provide 21OW per channel into 4 ohms with very low THD.

The SL-P990 CD player, which features both a four-DAC 18-bit high resolution 
conversion system and optical fibre output.

tom systems of very high quality, Tech
nics offers a very wide range of separate 
components. This covers 10 CD players, 
seven cassette decks, seven turntables, 
five tuners, a receiver, a graphic equal
iser, six integrated amplifiers, a digital 
integrated amplifier (with built-in DACs 
for digital inputs), a separate digital 
preamp/control unit and power amp 
combination (135W/channel), and seven 
different speaker systems including the 
new SB-AFP10 flat-panel type based on 
Technics' coaxial flat drivers.

Two of the component CD players 
feature four DACs (two per channel), 

18-bit 4-times oversampling filtering and 
optical/coaxial digital output for opera
tion with a DAC-equipped amplifier. 
The SU-V90D digital integrated ampli
fier and SU-A60/SE-A50 control 
unit/power amplifier combination also 
feature four DACs and 18-bit 4-times 
oversampling. These amplifiers and 
three other models also feature Tech
nics' ‘Class AA’ output circuitry, with 
separate voltage and current amplifiers 
for very low distortion.

Further information on the new range 
is available from authorised Technics 
dealers.
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New Sanyo midi 
hifi system

Latest addition to the 
Sanyo range of Midi Hi Fi 
stereo systems is the SYS- 
W27, which comprises a 20 
watts RMS per channel am
plifier, compact disc player, 
turntable, FM stereo/AM 
synthesiser tuner, double 
cassette deck and matching 
two way four-speaker sys
tem - plus an 8-function in
frared remote control.

The double cassette features synchro
nised dubbing at standard speed as well 
as high dubbing for easy duplication of 
tapes, and continuous play from one 
tape to the next for longer listening en
joyment. To assist in reducing tape 
noise Dolby ‘B’ is also included.

The tuner features facility to preset 6 
FM and 6 AM stations, while the turn
table is a belt-driven semi-automatic. 
The CD player has soft touch controls 
and a 3-beam laser pick-up. Search (for

NAD introduces 
‘super receiver’

NAD claims its new NAD 7600 is the 
world’s most powerful, sensitive, and 
most flexible stereo receiver.

Stereo receivers often are compro
mised, either in sound quality or in op
erating flexibility, when compared to 
separate components. But not the NAD 
7600: it actually consists of NAD’s three 
finest Monitor Series stereo separates, 
combined on a single chassis and oper
ated by infrared remote control.

The power amplifier section of the 
7600 receiver is sold separately as the 
NAD 2600. Conservatively rated at 150 
watts per channel RMS, its Power En
velope circuitry delivers 400 to 800 
watts per channel of dynamic power, 
depending on speaker impedance. 
These high power levels are available, 
not just for the 20-millisecond period of

NAD’s new 7600 combines the features of many existing products.

ward and reverse). Skip (forward and 
reverse), memory, and repeat are just 
some of its features.

Functions that can be operated via in
frared remote control include those of 
the compact disc, including Play/Pause, 
Skip Up/Skip down for fast selection of 
music tracks, and Stop, as well as Vol
ume, Tuner Band selection and Preset 
scanning.

The SYS-W27 including compact disc 
player sells at a RRP of $1008-00.

the IHF dynamic headroom test, but for 
hundreds of milliseconds - the full dura
tion of the tone bursts in musical sound.

The phono preamp section of the 
7600 receiver is the same as that in 
NAD’s top-of-the-line Model 1300 
preamp. Its eight-transistor, FET-input 
MM stage is said to be exceptionally im
mune to RFI and has a total dynamic 
range of 112dB. Its MC input is a class 
A pre-preamp measuring 10 to 15dB 
quieter than many separate pre-preamp 
units.

The tuner section of the 7600 reeiver 
has the outstanding sensitivity and 
quieting of NAD’s top-line Model 4300 
tuner. Manual tuning is accomplished 
not by pushbuttons but by a good old- 
fashioned tuning knob that operates an 
optical shaft encoder to generate pulses 
for the digital tuning circuit.

Further information from NAD Aus
tralia, 28 King Street, Rockdale 2216 or 
phone (02) 597-1111

SENSATIONAL
SAVING!
Here’s amazing value for the hobbyist, 
project builder, technician, serviceman, 
design lab . . . anyone involved in elec
tronics in any way!
How many times have you run out of hands 
when soldering a pcb? Let’s see: one to 
hold the board, one to hold the hotstick, one 
to hold the solder... unless you’re blessed 
with another set of arms, you’re in trouble! 
Here's the perfect solution: an amazing 
soldering stand which really is that “third 
hand”. It features a pcb vice which enables 
you to position the pcb anywhere - flip it, 
angle it, turn it, any which way! But there's 
more - it also includes a spring stand for 
your soldering iron AND a solder roll holder 
- all mounted on a heavy cast base.
Once you’ve used one, you’ll wonder why 
and how you battled on without one for 
so long!
Now for the really good news: we’ve 
recently purchased a huge quantity so 
we’re able to slash the price to half! That’s 
right - half the original pricel
But hurry - stocks won’t last long and if you 
miss out, that’s it! Available now at any 
Dick Smith Electronics store or through 
DSXpress Mail Order Centre.

PCB vice with protected 
jaws and double joint 
allowing movement in 
three dimensions.

Chrome plated soldering 
iron spring: holds 

most Iron types 
safely and securely.

Heavy cast base with 

rubber feet to 
prevent scratching

Iron 4 solder
not included!

Chrome plated solder 
roll holder: keepe 
the solder and/or 
desoldering wick where 
you need It!

origi»»^ NOW ONLY

ELECTRONICS

Cat T-5700 "

DICi^TSMITH



Entertainment Electronics
New TDK tapes

TDK (Australia) has introduced a 
new range of ‘digitally ready’ cassette 
tapes. The main concept behind this 
new lineup of eight tape grades covering 
three bias positions is compatibility with 
digital sources.

The new audio lineup consists of four 
type I/normal position tapes: new D, 
new AD, Ar, and AR-X. Each with 
slightly varying specifications and cas
sette mechanisms.

The type Il/high position tapes are the 
new SF, new SA, and the new SA-X. 
The type IV/metal position range com
prises the new MA-X, and the MA-XG 
which has the improved formulation as 
that of the new MA-X but retains the 
RS-II (Reference Standard II) mech
anism. The new range comprises various 
playing times.

TDK has published two booklets, 
TDK Guide to Better Recording and 
TDK Audio/Video Cassettes, which in
clude complete new specifications and 
are available free at any record store or 
by writing to TDK (Australia), Unit 
14/39 Herbert Street, St. Leonards nsw 
2065.

The new lineup of TDK ‘digitally 
ready’ audio tape cassettes.

Integrated amp from 
Mordaunt Short

The new Mordaunt Short MSA5000 
integrated amplifier has been designed 
to set the standard for a new school of 

amplifier design, offering a sound qual
ity and technical performance appropri
ate to the most sophisticated audio sys
tems, yet combining this with the high
est standards of aesthetic quality and 
operational flexibility.

All control features of the MSA5000 
have been designed to complement the 
overall concept, and at each stage of the 
design development their implications 
on sound quality have been monitored 
meticulously. For example the tone con
trols incorporated are of a type that 
offer only the limited of adjustment ap
propriate to correction of mild tonal im
balances; any more extreme control 
range being liable to compromise sound 
quality.

The MSA5000 achieves an extremely 
high level of installation flexibility by in
corporating input facilities for up to 
seven programme sources, two switch
able loudspeaker outputs, a further di
rectly connected loudspeaker, a head
phone facility, and a tape output inde
pendent of the amplified input.

Further information can be obtained 
from Concept Audio, 17-98 Old Pittwa- 
ter Road, Brookvale 2100 or phone (02) 
938-3700 . ©

Spectacular
Release

Vila
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 $1199 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 2-27z 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°o 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 

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 nours 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.
PO. 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

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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It takes everything but your pulse.

Pioneer
VSX-3000

And your heart will beat a little faster when you 
experience the flexibility and performance of the 
Pioneer VSX-3000.

With inputs for VCR I, VCR2, Video Disc Player 
or VCR3 (Playback only) Tape Deck, Turntable and 
CD Player it gives any audio/visual system a new lease 
of life.
Other features include:
• Simulated Surround Sound

• Comprehensive VCR (dubbing) facility
• Sleep Timer
• VCR Noise Filter to reduce tape hiss on 

Video Playback
• Simulated Stereo for Mono VCR and AM 

radio reception
• 5 Band Graphic Equalizer
• 20 Station Preset Digital AM/FM Tuner

• Comprehensive Infra-Red Remote Control, 
including SR Remote for control of other 
Pioneer Components.
The Pioneer VSX-3000. It’s the perfect 

heart for a comprehensive audio/visual 
system.

CO PIONEER
Pioneer VSX-3000 Audio/Video Quartz-Synthesizer Receiver • Continuous power output 60W + 60W (8 ohms, 20-20,000 Hz, THD 0.05%) • Full
function SR remote control: Operates Pioneer audio and video equipment with “SR" logo • 3 video inputs ® 5 band graphic equaliser • “Matrix" surround sound 
• Simulated stereo for mono programs • Two FM antenna inputs for presetting antenna input (broadcast or cable) for each station • Audio noise filter • Video signal 
selector for independent audio-and video switching • Random preset of 20 FM/AM stations • Fluorescent display • Clock, programmable timer, sleep timer.

IB Perna Electronics
Giving you the edge in price and service.(03) 562 4079

Linear & special function.
TL061 $1.30
TL071 $1.10
TL074 $2.50
TL084 $2.25
1488 $1.20
1489 $1.20
MAX231 $13.95
MAX232 $11.95
FD1793 $36.50
UAA170 $3.75
UAA180 $3.75
ULN2003 $1.95
XR2206 $10.50
XR2211 $10.95
XR2240 $4.50
WD2793 $65.45
LM2917-14 $3.95
LM301AN $1.20
CA3028 $3.25
CA3046 $2.25
UA308TC $1.95
LM310N $4.95
AY3-1015D $11.95
UA311TC $1.00
UA324PC $1.20
LM334Z $3.95
UA348PC $1.95
OM350 $14.95
LF351N $1.85
LF357N $3.20
LM380N-14 $2.85
LM3900N $1.65
LM3909N $1.95
LM3914N $4.95
LM3916 $4.95

LM394CH $7.95
XR5532AN $9.50
NE5534 $2.75
NE555 $0.60
NE556 $1.20
NE570 $8.95
NE572 $9.95
ICM7216 $59.50
CA3130E $2.95
UA741 $0.65
AM7910 $29.95

Resistors:
5 watt $0.56
10 watt $0.95

DISCOUNT
74LS & 4000
Series Prices
Quality capacitors at 
competitive prices.
Zenner diodes 1w $0.32

WELLER WTCPN 
SOLDERING STATION
Features:
• Power Unit 240V AC
• Temperature controlled iron
24 V AC
• Handy flexible silicon lead 
• Tips will not be damaged if 
left on for extended periods

METEX
MULTIMETERS:
M-3650: 35 digit 
frequency counter, 

capacitance meter and 
transistor tester. 20A.

4500H: 4.5 digit with 
digital hold, transistor 
tester and audible 
continuity tester. 10A.

Dip Straightening & 
Inserting Tools.
• CMOS safe
• Bent pin alignment guides 
in handle 8 + .40 pins
• Provision for ground 
connection.
14-16 PIN $9.95
18-20 PIN $10.95
24-28 PIN $12.50
36-40 PIN $12.50
IC Extractor $2.95
Complete kit $42.95
Voltage regulators:
UA317UC $2.45
LM337T $2.75
LM350K $8.45
LM396K $26.95
LM723CH $1.60
78UC SERIES $1.20
79UC SERIES $1.20
78L SERIES $0.80
79L SERIES $1.20
LM309K $4.95
Transistors:
BC546 $0.35
BD139 $0.95
BD140 $0.95
BD679 $1.95
BD682 $2.50
BF494 $1.00
BUX80 $6.95
MJ15003 $7.50
MJ15004 $7.50
MJE2955 $2.95
MJE3055 $2.95

• High efficiency
• Controlled temp. 370°
• 20 watt 240V AC
• Replacement tips $6.50
SPECIAL....................$28.50

TIP32C $1.20
2N3055 $2.75
2N3442 $4.95
PN3645 S0.40
2N3771 S6.95
2N5459 $1.50
2N5485 $1.50

Quality disks:
Absolutely top quality 

lifetime warranty disks

discounted.
(Prices per 10)
3.5" DSDD............... $29.95
5.25" DSDD........... $9.95

Wish breadboard:
The ultimate breadboard,
comes with a lifetime
guarantee.
640 Hole WB-TN $10.95
840 Hole WB102 $17.95
1680 Hole WB 104 $42.50
2420 Hole WB106 $62.50
3260 Hole WB108 $72.50

Perna Electronics 
Fact 5, 22 Regent Ave., 
Springvale, 3171 
Mail orders: P.O. Box 
103, Clayton, 3168 Vic. 
All prices for this month only. 
Post + Pack $5.50

Professional 
soldering iron.

8087
Genuine Intel Chips
Upgrade you PC with our
Intel Chips. Phone us for
details now!
8087-3 (4-77MHz) $195
8087-2 (8 MHz) $295
8087-1 (10 MHz) $385
80287-6 (6 MHz) $345
80287-7 (8 MHz) $495
80287-10 (10 MHz) $540
80387-16 $885
80387-20 $1,450
80387-25 $1,799

Perna mail order:
professionalism is
knowing your
business inside-out.

Overnight jet service Australia wide for items under 3kg - S8.00 
The above postage rate is for basic postage only Road freight, 
bulky and fragile items will be charged at different rates
Sales tax exempt and wholesale orders welcome.
Errors and omissions excepted Prices and 
specifications subject to change without notice
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Electronic navigation 
coming for motorists
Motorists should find it more difficult to get 
lost in the 1990s, thanks to electronic 
navigation systems currently under 
development. Several car manufacturers and 
electronics companies have already 
demonstrated prototypes.

by IAN GRAHAM

The most basic of the new car naviga
tion systems rely on the accuracy of an 
electronic compass and sensors on the 
car's wheels, to calculate how far the 
car has travelled and in which direction. 
The car's position is displayed on a tele
vision monitor screen on the dashboard. 
For safety's sake, the screen is disabled 
while the car is moving and information 
is presented to the driver via a comput
er-generated voice.

This type of self-contained system suf
fers from the problem of accumulated 
error. It can't be 100% accurate in 
every respect. Tiny errors inevitably 
creep into the system's calculation of 
the car's position. These errors pile up 
and if nothing is done to correct them, 
they eventually reach the point where 
the positional plot is so inaccurate as to 
be meaningless.

The electronic compass works by de
tecting the direction of the Earth's mag
netic field. But the field is changed by 
any large chunks of iron nearby. The 
iron in man-hole covers, reinforced con
crete and bridges, for example, will 
upset the electronic compass and lead to 
false positioning. Even passing cars 
cause problems - a serious disadvantage 
to a car-borne system!

Fortunately, the on-board computer 
that calculates the car's position can be 
programmed to ignore rapid and short
lived fluctuations in the received mag
netic field due to nearby iron-rich ob
jects.
Satellite navigation

The American Navstar Global Posi
tioning System (GPS) offers a way of 
improving accuracy. Eighteen satellites 

orbit the Earth, at a height of 20,000 ki
lometres. At any given time, four satel
lites should be within ‘sight’ of a re
ceiver on the ground. Information trans
mitted by the satellites will enable the 
receiver to calculate its position in lon
gitude, latitude and height to within 10 
metres and time to within the microsec
ond accuracy of an atomic clock.

But that's not the whole story, of 
course. It's all very well knowing how 
far a car has travelled and in which di
rection, or, with the help of satellites, 
the precise latitude and longitude of the 
car within a few metres; but that 
doesn't give the driver any information 
whatsoever about which road the car is 
driving along and where it leads. To be 
of practical use to the driver, the posi
tion has to be related to a street map 
overlaid with ‘ye olde worlde’ pre-com- 
puter street names.

Even in a small country, the system 
needs a truly enormous memory in 
which to store all the streets of all the 
country's towns and cities. And, for 
route-planning for example, information 
about locations miles apart have to be 
accessible from the memory very rapidly 
indeed. The optical Compact Disc 
Read-Only Memory (CD-ROM) turns 
out to be the most efficient way of stor
ing and retrieving the information.
Laser disc maps

A standard one-hour CD stores music 
as a series of digital pulses. The analog 
(constantly varying) waveform of the 
music source is converted into these 
pulses by sampling it 44,100 times every 
second. Each sample or ‘snapshot’ of 
the music is then converted into a 16-bit

A prototype of the Philips ‘Carin’ car 
information and navigation system. 
(Courtesy Philips)

binary number (1100101011010111, for 
instance).

This pattern of zeroes and ones is 
transferred onto the disk permanently 
by burning it into the disc by laser. As 
all music is recorded in stereo now, the 
disc has the capacity for two indepen
dent one-hour channels. It can therefore 
hold:

(3600 x 44,100 x 16 x 2) 
bits, or over five thousand million bits 
of information (3600 seconds in an 
hour, 44,100 samples per second, 16 bits 
per sample, two channels). That's 
equivalent to approximately 150,000 
A4-size pages of text.

The immense storage capacity of a 
CD-ROM is difficult to grasp. If 
Britain's entire road network down to 
street name level was converted into 
CD-ROM format, a single one-hour 
disc would be only half full. Any part of 
the disc, and therefore any part of the 
map stored on it, is accessible to the 
system computer within a fraction of a 
second.
Route planning

The Carin car information and navi
gation system designed by Philips shows 
a plot of the car's position on a small
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television screen on the dashboard. The 
screen will only operate when the car is 
stationary. Carin also helps motorists to 
plan routes. When the driver enters the 
start point and destination on the 
system's keyboard, the on-board com
puter works out the most efficient 
route.

As the driver sets off, the computer 
monitors the car's progress and tells the 
driver where to turn left or right by 
means of a speech synthesiser. Research 
in Britain indicates that if drivers were 
directed by a navigational computer in
stead of finding their way by the most 
familiar routes and landmarks, they 
would make savings in fuel and time of 
approximately 20%.

Radio update
The advantages of directing a driver 

along a particular route by computer to 
save fuel and time are entirely lost if 
the road is closed because of a traffic 
accident, or there is a 10-mile traffic 
bankup on the expressway because of 
road surface repairs. Test broadcasts of 
a radio system that could solve these 
problems are already under way in Eu
rope.

Eleven European countries have so 
far agreed to adopt the Radio Data Sys
tem (RDS). In the same way as teletext 
signals are broadcast with television 
programmes to supply extra information 
to the viewer, RDS signals carrying 
extra information are broadcast with 
radio programmes via a supersonic sub
carrier.

As a result of the proliferation of 
radio stations, it can be very difficult to 
find one particular station amongst the 
many or even to identify the station to 
which the radio is already tuned. A

radio

Vehicle Equipment

wheel sensors

receivers to 
This is then 
base station.

update vehicle location data, 
transmitted back to a central

beacon 
receiver

Fig.2: Plessey’s PACE automatic vehicle 
location system, which uses vehicle sensors 
and information from roadside beacon

processor modem

I status i/pT[
control & display

magnetometer 
head

Fig.1: Philips’ Carin system brings together information from an electronic 
compass, CD-ROM disks, radio and vehicle sensors to provide information 
about vehicle position and the most efficient route for a journey.

small liquid crystal screen on an RDS 
receiver shows the name of the station.

As the radio is tuned through the 
broadcasting band, the station names on 
the screen change. The RDS radio also 
receives a continually updated time
check and so the radio doubles as an ac
curate digital clock, which need never 
to be set or corrected.

One aspect of the projected develop
ment of RDS is very relevant to car 
navigation. Local road and traffic re
ports will be transmitted via RDS. 
Philips' Carin navigation system will be 
able to decode traffic information re
ceived by RDS and if necessary use it to 
modify the car's planned route.

If, for example, the road ahead is 
closed for some reason, Carin will plan 
an alternative route and advise the 
driver of the changes by its speech syn
thesiser.

Base Station

Later, other sensors on the car will be 
able to feed information into the sys
tem. The system's voice will be able to 
advise the driver to fill up with fuel or 
that the engine is overheating, or of the 
presence of ice on the road. Sensors on 
the steering wheel will respond if a 
driver appears to be suffering from 
drowsiness, and the computerised voice 
will alert the driver.

Vehicle location
Turning the idea of vehicle position

ing on its head, a similar system might 
be used to show a central base station 
where a vehicle is, rather than to advise 
the driver on position and route.

Plessey has developed a vehicle loca
tion system with this in mind. Police, 
ambulance, fire brigade, taxi and cou
rier services generally have to rely on 
voice communications with their vehic
les to monitor the vehicles' locations. 
Plessey's ‘PACE’ system shows a street 
map of the operational area, with con
tinually updated plots showing vehicle 
locations - without any need for re
peated interrogation of the drivers.

Each vehicle is fitted with sensors to 
monitor its speed and direction travelled 
from its known start-point, as in the 
basic car navigation system.

As the system is subject to errors for 
the reasons explained earlier, it is reset 
from time to time by radio signals trans
mitted from short-range (25 metres) 
radio beacons sited by the roadside. At 
the base station, the operator can select 
either an area or specific vehicles. The 
map and vehicle positions are then 
shown on a television monitor screen. 
The system also has a ‘free-hand’ facili
ty, allowing the operator to add notes



Coming 
next month

in

VHF-UHF 
Masthead 
preamp
With more areas changing over 
to UHF for TV broadcasting, 
this masthead amp design 
should get a warm reception. 
It's not only low in cost and 
easy to build, but gives a much 
flatter UHF response than 
earlier designs.

Audio 
power amp 
module
Here's a new general-purpose 
power amp module that's 
compact, really easy to build 
and low in cost. With an output 
of over 50W into 8 ohms and 
over 75W into 4 ohms, it's ideal 
for all sorts of applications.

PC-driven 
function 
generator
Yes, we did promise this a 
couple of months ago, but there 
were complications. It's now 
ready to roll. Turn your PC into 
a fancy programmable 
waveform generator, at low 
cost!

B. Follow road ahead 
even if it twists 
and turns

D. Turn left; distance 
remaining 10.3 m

S. !

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

F. Complex junction 
ahead; exit is 
indicated

E. Lane selection: use 
either of two 
left lanes

H. Veer to left for 
destination

G. Continue ahead at 
next intersection

Electronic Navigation

Fig.3 (above): The Autoguide car guidance system, developed by the British 
Transport & Road Research Laboratory. It uses roadside beacons to relay 
travel information to a transceiver in the car. If the pilot scheme in London is 
successful, it will be expanded into a more sophisticated nationwide system.

A. Compass direction 
and distance 
to destination

Fig.4 (left): Autoguide’s dashboard 
display shows things like which way 
the car should turn at the next 
junction, how far away that is (the 
bar graph at right) and distance to 
destination.

C. Initial indication of 
turn; distance 
shown bar-graph

to the map regarding traffic conditions, 
roadworks etc.

Similar systems also have an emer
gency call feature. If a vehicle crew 
needs urgent help, perhaps as a result 
of a traffic accident - or an attack on a 
wages courier - they can throw an 
alarm switch, which instantly sounds an 
alarm at the base station and presents 
the operator with a distinctive visual 
alarm on the screen. The appropriate 
assistance can then be called in without 
delay, and directed straight to the vehi
cle in trouble.

With the roads getting more and more 
congested in most of the developed 
countries, driving a car almost anywhere 
has been becoming increasingly frustrat
ing - particularly if you've never driven 
to that particular destination before. 
But thanks to electronics, at least the 
hassle of working out your best route 
(and current location) will soon be a 
thing of the past! ®
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HAMEG

For a free demonstration call

(Incorporated in Victoria)

NSW (02) 439 5500 • SA (08) 223 2055 • QLD (07) 393 0311 • WA (09) 322 4542

48 Henderson Road, 
Clayton, Victoria 3168 
Ph: (03) 560 1011 
Fax: (03) 560 1804 
Tlx AA 35703

KENELEC lpttdy

; 568898 s

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!

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!

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.
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SUPER DELUXE 
BATTERY CHARGER

• Charges from 1 tolOD, C, AA, AAA. 
N. and up to 3 x 9V batteries at the 
same time

• Dual colour LED in first three 
compartments to designate 1-5V 
or9V

• 240V AC/50HZ
• Approval No N10637
Cat.M23525 $59.95

NIGHT SENSOR SWITCH
• Designed to automatically switch 
on lights at night and off during the 
day Ideal for both domestic and 
security use.
• Turns lights off at 120 lux and on at 

20 lux
• Waterproof for outdoor use
• Operates on 240V AC 50Hz 
A15596 ................  $17.95

UHF/VHF CONVERTER
SPECIFICATIONS:
Input (Channel 36): 75 ohm x 1
Output (Channel 1,3,4): 75 ohm x 1
Gain: 12dB
Power Supply: AC adapter 240V AC 

50HZ/12V DC. 100mA, DC Plug
Cat L15051 $89.95

CAR ALARM SYSTEM 
WITH REMOTE CONTROL 

AND PAGER
• Complete automotive protection 
system with back-up battery protected 
siren
• Supplied with remote key switch, 

pager and glass breakage detector 
• 110dB siren with independent 

inbuilt rechargeable back-up battery 
• Automatically arms when ignition 

is switched off
• Will not start 30 second exit delay 

until last door is closed
SELECTABLE OPTIONS
• Transmits signal to pager only, 

siren only or to both
• Gives audible beep when the 

system is armed or disarmed
• Valet mode: disarms the system 

completely for service, etc
• Extends car power antenna when 

triggered for long range paging
• Pressing both remote key buttons 

together activates panic alarm
OUTPUT TERMINALS
• 8 ohm siren/speaker outputs
• Normally open and normally closed 

output terminals
• 12V DC 300mA output for other 

alarm devices
COMPONENT BREAK DOWN
Main Unit: Controls and monitors the 
complete alarm system All input and 
output cables are connected to this 
Pager: Portable monitoring receiver 
"beeps" when the alarm is activated 
up to 2 miles away Can also be used 
as a pager when "paging" button is 
pressed on the main control unit. 
LED Indicator: Shows what stage 
the alarm system is in. 
ie: armed/disarmed and exit/entry 
period It also has a memory LED that 
indicates that the system has been 
triggered and has automatically reset 
Remote Arm/Dlsarm Key: This 
transmitter allows you to activate or 
deactivate the car from outside the 
vehicle It also has a panic feature 
that triggers the alarm when both 
buttons are depressed together 
Glass Breaking Sensor: This is a 
piezo sensor that is activated by the 
frequency of breaking glass which 
helps to prevent false alarms. 
Back-up battery: Rechargeable 
back-up battery system which stops 
unauthorised disconnection of the 
siren. If any of the wires going to the 
siren are cut it will sound. It also has a 
keyed manual over ride switch for 
disarming or servicing.
S15056 .................... $399

HORWOOD ALUMINIUM 
CASES
H10382 3 x 4 x 2 inches $ 5.50 
H10383 3 x 4 x 3 inches $ 6.50 
H10384 3 x 4 x 4 inches $ 7.50 
H10385 3 x 4 x 5 inches $ 7.95 
H10386 3 x 4 x 6 inches $ 8.50 
H10387 3 x 4 x 7 inches $ 9.50 
H10388 3 x 4 x 8 inches $10.50 
H10389 3 x 4 x 9 inches $10.95 
H103903x4x 10inches $11.95

NOW OPEN IN 

SYDNEY!
74 PARRAMATTA RD, STANMORE 

PHONE (02) 519 3134

POWERFULL MINI DRILL
Featuring a powerful 6000 r.p m 
motor, this lightweight (113gm) drill 
is ideal for many jobs. Perfect for 
PCB work1 Has a 0 8 to 1 2mm 
chuck and 1 mm drill bit.
Requires 12V 1 AMP (use with 
M19010)
Cat T12302 $19.95

FLUORESCENT WORK & 
EMERGENCY LIGHT
• Suits cars, boating, caravan, 

camping etc
e Shatterproof, glare free
• Cigarette lighter plug and alligator 

clips
• 12V DC. 8 watt, transistorised
Cat. A15052 ................... $25.95

STEP DOWN
CONVERTER DC-DC

Built around a heavy duty heatsink 
this unit features the latest transistor 
switching technology to convert 
24V DC to 13-8V DC Finished in matt 
black with a unique mounting bracket 
makes it the best in its class
SPECIFICATIONS:
Input Voltage: 24V DC
Output Voltage: 13 8V DC
Primary Current: 4 2A (24V input

4A output)
Output Current: 4 Amp continuous 

rated (5 5A max )
Size: 125(W) x 50(H) x 90(D)mm 
Weight: 450 grams
A16155 ................  $99.95

10A STEPDOWN 
CONVERTER DC-DC

Built around a heavy duty heatsink 
this unit features the latest transistor 
switching technology to convert 
24 V DC to 13 8V DC Finished in matt

black
SPECIFICATIONS:
Input Voltage: 24V DC
Output Voltage: 13 8V DC
Primary Current: 11A (24V input.

10A output)
Output Current: 8 Amp continuous 

rated (12A max )
Size: 125(W) x 50(H) x 175(D)mm
Weight: 900 grams
A16160 ..............  $119.95

UTILITY BOXES
Plastic boxes with aluminium tops, 
and available in four sizes Very 
popular for projects and very 
ecconomical!
H10101 150x90x50mm $ 3.25 
H10102 195x113x60mm $ 4.50 
H10103 130x68x41 mm $ 2.75 
H10105 83x54x28mm $ 1.95
H10110 120x65x38mm $ 2.95 
H10112 120x65x38mm $ 2.95 
(Metal top)

“SNAP TOGETHER” 
PLASTIC CASE
fop and bottom simply snap 
together (no screws required), 
removable front and back panels. 
Size 186(W) x 125(D) x 50(H)mm 
Cat. H10116 $7.95

PRECISION INSTRUMENT
SNAP CASE
Features vent system for cooling, 
top and bottom snap together (no 
screws required), removable front 
and back panels
Size: 135(W) x 93(D) x 47(H)mm
H10114 $7.95

STACK COMPARTMENTS
• Precision dovetail system allows 

units to be interlocked together
• Large handle with index card slot
• One piece moulding ensures trays 

will not jam or sieze
• Size: 110(W) x 120(D) x 55(H)mm
H10080 Singletray.. $3.95
H10081 Double tray .$4.25

UHF/VHF/FM ANTENNA 
AMPLIFIER AND 2 WAY 
SPLITTER.
Covers all Australian frequencies 
Suitable for use in houses.
caravans, boats etc
• 1 x 75 ohm input
• 2 x 75 ohm output
• Gain 2 x 6dB
• Maximum output 2 x 96dBuV 
Cat L15041 $39.95

CD TO CAR CASSETTE 
STEREO ADAPTOR

Enables a portable CD player or 
portable TV to be played through any 
car speaker system by using the cars 
cassette player Reduces the risk of 
theft Just plug in when required, and 
remove when you are finished. Hard 
wiring not needed
A10011 ................. $29.95

SPEAKER STANDS
• Black epoxy finished metal floor 
speaker stands. Base slope is 
adjustable to allow you to find the 
correct listening position for your 
speakers
• Holds speakers witha minimum 

dimension of 220 x 190mm m
• Maximum speaker weight 30Kg
• Stand height 125mm
• Stand base dimension 370 x 280mm
• Leg studs to stop slipping and 

vibrating on carpets are easily 
removed for smooth tile floors, etc.

C10768 ................ $99.95

RCA TO RCA ISOLATION 
TRANSFORMER

• 15A high quality noise suppressor 
isolation transformer

• Designed to eliminate noise in the 
audio line

• Does not affect the audio signal
• Simply fits inline between car 

stereo and the separate power 
amplifier

M10038 ................ $15.95

RACING BATTERY PACK 
QUICK RECHARGER

Fast charger for 7 2V NiCad batteries
Input: 12V DC cigarette lighter, fuse 

protected
Output: standard racing pack lead 

and terminal to suit S15025 and 
Tamiya 7-2V batteries

Charge Tlme:Standard charge is 
15 minutes for 7-2V batteries

0-30 minute timer.
M23528 ................. $39.95

7 2V NICAD 
RACING BATTERY PACK 
Suits most Tamiya and other brand 
remote control cars, toys, and models 
SPECIFICATIONS: 
Voltage: 7 2 
Charging Current: 130mA 
Nominal Capacity : 1300mAH 
Charging Time: 15 Hours 
S15025 ................ $49.95

LIGHTER TO LIGHTER 
CAR STARTER
The simple, cleaner solution to flat 
car batteries! Simply plug in to the 
cigarette lighter postions and presto! 
Features 5 metre long lead, and 
LED indicates correct connection
Cat. A15062 $10.95

CROSSOVER 
NETWORKS

Crossovers are essential for 
multiway speaker systems, otherwise 
your bass will be degraded by inter
modulation distortion and cone 
break up, and your treble will be 
distorted by bass components 
These crossovers are designed to 
channel only the frequencies that 
each driver can property handle 
Read the specifications to choose 
the correct one for your need

2 WAY 60 WATT 
CROSSOVER NETWORK
• 6dB attenuation
• Cross over point 5.000 Hz
• Impedance 8 ohms
Cat.A16001 ........... $4.95

2 WAY 60 WATT 
CROSSOVER NETWORK
• 12dB attenuation
• Cross over point 2,300 Hz
• Impedance 8 ohms
Cat. A16002 ........... $7.95

3 WAY 60 WATT 
CROSSOVER NETWORK
• 6dB attenuation
• Cross over point 800 and 5,000 Hz
• Impedance 8 ohms
Cat.A16003 ........... $9.95

3 WAY 60 WATT 
CROSSOVER NETWORK
• 12dB attenuation
• Cross over point 800 and 5.000 Hz
• Impedance 8 ohms
Cat. A16005 ........ $24.95

3 WAY 150 WATT 
CROSSOVER NETWORK
• 16dB attenuation
• Cross over point 350 and 3,000 Hz 
• Impedance 8 ohms
Cat. A16007 ........ $34.95

MINIATURE BUZZER
5-15V White orblack 
Cat. C15062 1-9 10+

$2.50 $2.25

PIEZO DIRECT
RADIATING TWEETER
Requires no crossover, handles up 
to 100 watts.
Sensitivity: 98dB
Maximum imput: 24 volts 
Freq. Response: 3 2 - 30kHz 
Dimensions: 95mm diameter
Cat C12104 $11.95

SUPER HORN
• Wide dispersion tweeter, 

handles up to 100W
• Sensitivity: 105dB/0.5m
• Frequency Response: 3kHz-30kHz
• Impedance: 8 OHMS
• Size: 145x54mm
Cat C12103 Normally $12.95

SPECIAL, ONLY $9.95

SUPER HORN TWEETER
• Requires no crossover and 

handles up to 100W!
• Sensitivity: 100dB/0.5m
• Frequency Response 3kHz-30kHz
• Impedance: 8 OHMS
• Size 96mm diameter
Cat C12102 Normally $12.95

SPECIAL. ONLY $9.95

5 PIN DIN WALL PLATE
e Fitted with 5 pin DIN socket 
e Anodised aluminium plate 
e includes mounting hardware 
P10940 ........................ $9.95

DB25 SOCKET 
WALL PLATE

• Fitted with DB25S socket (RS232) 
e Anodised aluminium plate 
e Includes mounting hardware
P10947 ...................... $11.95

DB25 PLUG WALL PLATE
e Fitted with DB25P plug (RS232)
e Anodised aluminium plate 
e Includes mounting hardware
P10944 .................... $11.95

TEXTOOL SOCKETS
P17016 16pin $14.95
P17024 24 pin $18.50
P17028 28 pin $24.95
P17040 40 pin $29.50

PIEZO SIREN
• 4 piezo units in a high impact 
plastic cabinet
e Input 12V DC - 200mA
• Output 115dB at 1 m, dual tone
e Compact size 105 x 85 x 45mm
• Smart design suits interior use 
Cat S15071 $24.95

OMNI-DIRECTIONAL 
WIRELESS MICROPHONE
Tuneable: 92 - 104MHz
Freq. Response: 50 15kHz
Range: Over 300 feet in open field
Modulation: FM
Power Source: 9V Battery

a'pe: Electret Condenser 
mansions: 185 x 27 x 38mm

Weight: 160 grams
Cat A10450 $19.95

RS232 WIRING 
ADAPTOR BOX

• Male to female
• 25 Detachable plug on leads
• 2 mini jumpers
• Ideal for experimenting or 
temporary connections

Cat X15665 Normally $49.95
Only $44.95
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PC BOARD HOLDER 
Better than an extra pair of hands' 
A must for all PCB work.

COMPACT DISC 
STORAGE UNITS

Holds 10/20 compact discs in their
CB SPEAKER

10cm (4") speaker
3 metre cord with 3-5mm plug
Impedance 8 ohms 
Power 5 watts
Complete with mounting bracket

Cat. A12074 $24.95

FREE STANDING, FOLD 
UP MAGNIFIER
An ecconomically priced "hands free 
magnifier, lets you take care ol all 
those tricky fine detailed jobs so 
often encountered in electronics, or 
any of many other practical uses 
such as home, work, hobbies etc
Cat. T10020 Normally $14.95

SPECIAL. ONLY $12.95

POCKET SIZE 
BATTERY TESTER

Tests all 9V to 1-5V batteries 
including button cells
Anns extend to various battery sizes 
Easy to read meter.
Requires no power source

M23521 $11.95

FOOT SWITCHES
Momentary or on/off models to 
choose from
Cord length 2 5 metres
6 3mm plug

A17000 Momentary operation
A17005 Push On/Off operation

each $19.95
Cat T12444 $9.95

Interlocking modular design 
allows vertical and horizontal 
interlocking
Discs slide into place horizontally 
making titles easy to read
Wall mount or free standing

A10031 (10 discs) $12.95
A10032 (20 discs) $19.95

GET MORE FOR YOUR DOLLAR
WITH ROD IRVING ELECTRONICS!

Regardless of where you live in Australia, you can take advantage of Rod Irving Electronics ' discount prices either through
our Sydney and Melbourne stores or our Mail Order Service. Simply phone your orders through on (008) 33 5757 for the

cost of only a local call. (Inquiries and local orders phone (03) 543 7877)

NEW COLOUR KNOBS!
Standard metric fluted shaft with 
black dot marker and available in six 
different colours!
Dimensions: 17-2mm high

12 8mm top diameter, 
17mm bottom diameter

Cat.No. 
H10070

Colour 
Black

1-9 
$0.75

10 + 
$0.65

H10071 Blue $0.75 $0.65
H10072 Green $0.75 $0.65
H10073 Grey ... $0.75 $0.65
H10074 Red $0.75 $0.65
H10075 Yellow $0.75 $0.65

COMPUTER CABLE "
CIC6 6 conductor computer 
interface cable Colour coded with 
braided shield
(to IE422 specifications)
Copper conductor 6 x 7/0.16mm
1 -9 metres
$1.90/m

10+ metres
$1.70/m

CIC9.100 9 conductor computer 
interface cable Colour coded with 
mylar shielding 9 x 7/0.16mm
1 -9 metres
$2.50/m

10+ metres
$1.95/m

CIC12 12 conductor computer 
interface cable Colour coded with 
mylar shielding. 12 x 7/0 16mm

STEREO WIRELESS 
TRANSMITTER

This unit was developed to allow 
portable compact disc players to be 
used in cars by transmitting the 
headphone output signal directly 
to your stereo FM car radio. It will
also transmit any mono/stereo signal 
from any headphone output to any 
FM receiver
SPECIFICATIONS:
• Input 3-5mm stereo phone plug.

Impedance 32 ohm
• Mono/stereo switch has plug 

mounting dip
• FM Transmission approx

90 35MHz (Tuneable 89-91 MHz) 
• Range 15 metres (below 15mV/m 

at 100 metres)
• Power 1 5V AAA size batteries 

(100 hours continuous use)
• Size 72 x 38 x 21mm

1 -9 metres
$2.70/m

10+ metres
$2.50/m

A16100

CIC16 16 conductor computer 
interface cable Colour coded with 
mylar shielding 16x7/0.16mm
1 -9 metres
$3.90/m

10+ metres
$3.40/m

CIC25 25 conductor computer 
interface cable. Colour coded with 
mylar shielding. 25 x 7/0 16mm
1 -9 metres
$4.90/m

10+ metres
$4.40/m

BELL WIRE
Red and white twisted 
Conductors 2x1 strand 0 17mm 
Sheath O D 2 x 1.35mm
Cat W 
1-9 rolls 
$19.00/m

10+ rolls
$17.50/m

JOINABLE PCB 
MOUNTING SCREW 
TERMINALS (GREY)
2 Way 1-9
Cat P10520 $0.50
3 Way
Cat P10521 $0.75

10 +
$0.45

$0.65

AUTOMATIC CABLE 
STRIPPER

Strips cable with diameter of 
1 1 6 2 2 6 3-2mm
Fully automatic action Squeeze
grip will simulataneously strip and 
eject insulation
Length 180mm (7")

T11532 $19.95

SPEAKER CONTROLLER 
(TAA801)

• Enables up to 5 pairs of stereo 
speakers to be switched on or off 
in any combination.

• Rated at 50 watts continuous per 
channel.

• Stereo headphone socket 
available for private listening

• Constant minimum load circuit 
protects amplifier regardless of how 
many speakers are connected

• Dual circuit breaker protection

TELEPHONE BUG ALERT 
• Indicates if an unwanted third party 
is listening in to your telephone 
conversation

Green LED indicates all is O.K. 
Flashing red LED indicates 
someone else is on the line 
Features Australian plug/socket 
for easy inline installation 
Double sided tape on back of unit 
allows mounting onto the side of 
the phone
No batteries required Power is 
taken from phone line
Screwdriver supplied for adjusting 
and installing unit.

ROTATING LIGHT
Motor driven rotating reflecting 
mirror with a flash rate of about 150 
per minute Large lens fit right to 
base, making unit weatherproof 
Spare globe included
SPECIFICATIONS:
• Available in Blue or Orange
• 150 Revolutions per minute 

(approximately)
• Shock absorbing rubber mounting 

legs
• Connecting wire fitted through base 
e 12V DC 750mA
• Base diameter: 102mm

Height 140mm
A15042 Blue ... $42.95 
A15043 Orange. . $42.95

$34.95Y16019

Hi

MAIL ORDER HOTLINE$69.95 $59.95Cat. A16054
LOCAL: 543 7877

COMPACT DISC CASES

$6.95

Three standard replacement 
compact disc cases
A10030 .................. I

MINIATURE HOBBY VICE
Lever operated suction grip base 
for instant mounting and portability 
Mounts on smooth non-porous 
surfaces
Ideal for holding components, and 
other small/light objects

Cat.T12458 ... only $6.45

CODE KEY PAD
• Telephone type digital keypad
• Four digit, changeable code
• Over 5000 possible combinations
• Power consumption 5mA standby 

50mA alarm
• Two sector LED and 1 arm LED
• Wrong number lockout
• 12V DC operation
• Relay output
• Panic button
• Normally open tamper switch
• Dimensions 145 x 100 x 37mm
• ACP3 compatible

TAPE DIRECTOR 
(TAA802)

Ideal for those who do a lot of 
dubbing and recording. Features 
facilities for amplifier, auxiliary, 2 tape 
inputs and 2 amplifier, 2 tape 
outputs, by simply selecting and 
pressing tne appropiate switch you 
are able to:

Record from either tape unit while 
listening to another source 
through your system.
Dub direct from tape 1 to tape 
2 whilst listening to tape 1 or 2 
Record from auxiliary to tape 1 or 
tape 2 while listening to auxiliary 
through the amplifier 
Record from amplifier to tape 1 or 
2 while listening to the amplifier

Cat. A16056 $59.95

CAR ANTENNA BOOSTER

Cat. A13O14 R.R.P. $79.95
SPECIAL, ONLY $69.95

• In-line instalation 
• 12V boosts 100% 
Cat A12073 $7.95

adaptor
Y16043 $25.95

TELEPHONE 
EXTENSION BELL 
metre length extension cord. 

Features US type plug 
Use with US/Australian

PUSH BUTTON 
DIALLERS

Tired of old fashion dialling and 
re-dialling engaged numbers? 
These convenient push button 
diallers include last number redial 
(up to 16 digits) and instructions for 
an easy changeover
Cat A12030 Normally $19.95

SPECIAL, ONLY $14.95
(Note: Not Telecom approved)

4A REGULATED 
POWER PACK

240V AC input to 13 8V DC 
regulated 1A outlet
Ideal for CB, ham radio, and other 
high power applications
Fully overload and short circuit 
protected

• Will handle up to 6A surge current
• Ripple less than 10mV peak to peak
• Large heatsink and vent system for 

coding
• Outputs, screw terminals or 

4mm banana sockets
• Illuminated on/off switch
• Fuse protected
• Approved by the Department of

Energy 
M19032 $139

Rod Irving Electronics
SYDNEY: 74 Parramatta Rd

STANMORE 2048
Phone (02)519 3134
Fax (02)516 3671

MELBOURNE 48 A Beckett St 
Phone (03)663 6151

NORTHCOTE 425 High St
Phone (03) 489 8866

CLAYTON: 56 Renver Rd 
Phone (03) 543 7877

SOUTH AUSTRALIA 
Electronic Discounters P/L.
305 Morphetl St. ADELAIDE 
Phone (08)212 1799 
NOTE PRICES MAY VARY INTER 
STATE DUE TO FREIGHT COSTS

MAILORDER:
Local Orders: (03) 543 7877 
Interstate Orders (008) 33 5757
All Inquiries (03) 543 7877

CORRESPONDENCE:
P O Box 620, CLAYTON 3168 
Telex AA 151938
Fax (03) 543 2648

ill
MAIL ORDER HOTLINE 

008 335757 
(TOLL FREE) 

(STRICTLY ORDERS ONLY) 
LOCAL ORDERS 

& INQUIRIES 
(03)543 7877

POSTAGE RATES: 
$1 $9.99
$10
$25
$50

$24.99 
$49.99
$99.99

$100 $199
$200 $499
$500 plus

$2.00

$5.00

$10.00
$12.50

The above postage rates are for 
basic postage only Road Freight, 
bulky and fragile items will be 
charged at different rates
All wholesale and sales tax exempt
inqulriM to:
RITRONICS WHOLESALE.
56 Renver Rd. Clayton
Ph (03) 543 2166 (3 lines)
Errors and omissions excepted
Pnces and specifications subject to 
change
IBM-, PC-. XT-. AT-, are reojstered 
trademarks of International Business

•Denotes registered tradmarks ot their

VISA
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A special guide to

Careers in 
Electronics
Confused about careers in electronics? Whether you're just 
entering the workforce or looking for a career change, here's 
the lowdown on the options available, based on our new 
Technical Editor's 14 years of experience as a lecturer in 
electronics.

by PETER PHILLIPS Learning robotics. Programming 
skills are needed, although technical

About 30 years ago, ‘electronics’ 
meant radio and ‘electrical’ covered just 
about everything else. In fact, entry to 
electronics other than radio was gen
erally via the electrical field, and engi
neers of the genre were known as Elec
trical Engineers. Apart from communi
cations, electronics was mainly confined 
to the domestic service industry, where 
a box of valves and a screwdriver often 
sufficed.

Today, there are a wide range of clas
sifications covering the full gamut of the 
electronics field, all serviced by appro
priate courses available from learning 
institutions.

This article is aimed at those who are 
considering electronics as a career, but 
who need some guidance on what level 
of training they should consider, and in 
what area of the field. It is no longer 
sufficient to simply state ‘electronics’, as 
like medicine, the need to specialise is a 
consequence of the complexity of the 
field.

Apart from deciding on the area of 
electronics you wish to enter, the ques
tion of level must be considered. Your 
academic ability will largely determine 
this, as will your general interest in the 
subject.

If you are a school leaver, you may 
not even know whether electronics is 
for you. I recall wanting to be a car me
chanic upon leaving school, and it was 
good luck that got me into electronics 
rather than good management. But, like 
most people with an electronics bent, I 
had spent much of my youth playing 
around with electrical things, and I am 
forever grateful that fate worked out as 
it did.

But a hobbyist background is not al
ways a characteristic of successful en
trants to the field. Over the years, I 
have seen a wide range of people enjoy 
academic success in electronics including 
brick layers, sheet metal workers and 
many school leavers who initially had 
no knowledge of the field at all. Cer
tainly, a common characteristic of those 
who gained the greatest success in the 
field was a personal interest in electron
ics.

Academic levels
The hierarchy in electronics is basi

cally engineer, technician and tradesper- 
son. However there is some overlap be
tween these three levels, and it is diffi
cult to accurately define each one. For 
example, the tag ‘Sales Engineer’ is 
often applied to a smart young man 
with a clean suit, a good line and a 
trades certificate.

Alternatively, a holder of a degree in 
Electrical Engineering may be known as 
an Electronics Technician. Also, the 
level of training is not necessarily an in
dicator of salary. But more on this 
later.

Deciding on the level you wish to un
dertake in the field must be based on 
your academic ability. Entry to a uni
versity will always require either the 
HSC or its equivalent, and diploma 
level courses in TAFE also usually spec
ify the HSC. Some employers prefer ap
prentices to have the HSC, although 
this is not a prerequisite for a trade 
level course.

Because the phenomena associated 
with electricity is best explained in 
mathematical terms, one can relate the 

level of an electronics course to its 
mathematical content. Thus, if you 
can't handle mathematics, then choos
ing electronics as a career may be a mis
take. You might still gain success as a 
practical person, but will find getting 
qualifications very difficult.

The highest level of academic training 
is an engineering degree, available from 
a University or a CAE. These institu
tions will generally require an aggregate 
mark of around 400 in the Higher 
School Certificate, along with certain 
subjects, typically mathematics (2 to 3 
unit) and science subjects.

The next level is the so-called techni
cian level, requiring completion of an 
Associate Diploma course, available 
through the TAFE system. This type of 
course was previously referred to as a 
Certificate Course, and has a mathemat
ical level of approximately 1st year of a 
degree.

Finally, you can enter the field as a 
tradesperson. Before examining each 
level in detail however, a look at the 
specific areas of electronics is appropri
ate.

The electronics field
Trying to identify all the areas of 

electronics is a bit like trying to classify 
fish. There are many possible ways to 
do it. I see the field as breaking down 
like this: industrial, commercial/domes- 
tic, communications, computers, medi
cal, defence, radio/TV operators and 
automotive.

Within these fields you have the two 
basic activities of design and mainten
ance. Design is usually the prerogative 
of the engineer, and maintenance/repair
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electronics skills often come in 
handy as well.

is carried out by all levels. Also, cross 
pollination occurs between the fields, 
such as data communications with com
puters, industrial aspects of the same 
thing in commercial/domestic, and so 
on.

Finally, the whole field can also be 
subdivided into analog (linear) or digital 
electronics. A brief look at each area 
may show the similarities/differences be
tween them.

Industrial electronics
Industrial electronics is what it says - 

electronics in industry, as opposed to 
commercial/domestic electronics. This 
type of electronics will vary consider
ably with the nature of the industry.

Usually, the plant or organisation will 
have all three levels of trained person
nel, and union rules will often specify 
who does what. Typically, the techni
cian and trades level staff will do work 
requiring tools, while the engineer will 
supervise and work with his support 
staff to commission, modify or repair 
the plant. Technicians may be involved 
in software applications and tradesper- 
sons in hardware.

Nowadays most major industries rely 
on Programmable Logic Controllers 
(PLCs) and computers to run the as
sembly line or sections of the plant, and 
a knowledge of software is becoming 
more necessary.

Other typically industrial electronic 
applications include motor speed control 
systems, TV monitoring systems, auto
mated machines and general electronics 
such as paging systems, conveyor belt 
control systems and so on. As well, 
electronic instrumentation is usually 
found in most industries, although this 
may be looked after by ‘Instrument’ 
staff.

Tradespersons are usually electricians 
with a post-trade qualification in elec
tronics, and will receive a wage com
mensurate with their qualifications. 
Smaller industries may lack the person
nel structure of larger enterprises, and it 
is not uncommon for a skilled trades- 

level person to be given complete re
sponsibility for anything electronic in 
the plant.

Entry to the industrial field is usually 
either as a trainee, in which you under
take a Degree or Associate Diploma, or 
as an apprentice. Often, the apprentice
ship will be as an electrician, requiring 
post-trade study to gain electronics type 
qualifications and many industries clas
sify such tradespersons as Electrician, 
Special Class.

Wages are usually tied to union 
awards, but when coupled with over
time, penalty rates and bonuses, can be 
quite healthy. Engineers and technicians 
may be given staff status, which typi
cally gives kudos but a fixed salary.

Pay for skilled electronics technicians, 
either trades or diploma level can be 
quite high, and packages around 
$35,000 to $50,000 are not uncommon. 
However, for this kind of money, you 
will have undergone a lot of training, ei
ther in-house, or at an institution.

Commercial electronics
The commercial/domestic area covers 

such fields as domestic appliance repair 
(TV and the like), photocopiers, FAX 
machines, alarm systems, weighing ma
chines - even computers. Those em
ployed in this field are often known as 
technicians, but usually have trades 
level training (often with post-trade 
training as well).

Because the field is so varied, the 
training will be broad, and aimed at re

TRADE POST TRADE TECHNICIAN ENGINEER

PART TIME]

TAFE

Fig.1: The flow diagram of careers in electronics has many possibilities, many of which require TAFE training. Of 
course we can't show all areas, because the field is so diverse.

UNIVERSITY/CAE
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pair of, rather than design of the equip
ment. You may be able to gain an ap
prenticeship with a servicing company, 
although some firms will decline an ac
tual apprenticeship, but still permit your 
attendance at a TAFE college. Wages 
may vary depending on the generosity 
of the firm, but the work is usually 
varied and of a lighter and often cleaner 
nature than the industrial type.

If you plan starting your own 
repair/sales business, then commence 
your career as an apprentice for an es
tablished firm. This way you gain exper
tise in electronics, customer relations 
and business knowledge.
Communications

Telecom is by far the largest em
ployer in this field. Most Telecom tech
nicians will have completed either a de
gree or TAFE diploma, although it is 
possible to rise up through the ranks 
with a relevant trade background.

Communications is a large field, en
compassing telephony, radio and digital 
data transmission. There is a trend to
wards private sector involvement in 
communications, and good jobs are 
available for those with expertise in the 
field.

Telephony as a stand-alone area is 
largely superseded, and most firms in
volved in this will provide their own 
training. If you are keen on radio com
munications, you can consider a career 
in various areas, including a radio or 
TV station, Telecom, or in a privately 
owned communications firm.

TV/radio stations usually require at 

least one member of their technical staff 
to have an Operator's Licence - a legal 
requirement where maintenance and 
operation of the transmitter is con
cerned. This extra training requires the 
holder of the licence to pass special 
exams, usually as a post-trade option to 
a trade course.

Computers
Many people see computers as the 

domain of electronics. However, an ex
panding area is computer programming, 
which often requires little or no techni
cal knowledge of electronics.

Many universities and CAEs run pro
gramming courses, some of which can 
be undertaken by anyone. A good pro
grammer can earn big dollars, but will 
need expertise in various programming 
languages and in a range of computing 
systems.

Industry, despite the popular belief, 
doesn't only use IBM PCs, and a 
knowledge of mainframe systems is usu
ally required. However, many program
mers start out with a personal comput
er, and extend their abilities by under
taking suitable training courses. You 
can either work for an established soft
ware development firm, or even con
tract yourself to various firms needing 
your expertise. Programming is very 
mind-intensive, although an addictive 
pastime if you like it!

Repair, installation and maintenance 
is the other side of the computing coin 
and does require the appropriate techni
cal electronics skills. The bottom rung is 
the service technician who repairs per
sonal computers and their peripherals. 
Next is the systems person, who usually 
has expertise in complete installations, 

and may be responsible for the initial 
installation as well as maintenance of 
the system. Usually, firms specialising in 
this field will cater for any business re
quiring their product, and field work is 
usual for the technical staff.

Typically, you will need either a de
gree or a TAFE diploma, as well as in
house training. Installers may only re
quire a trade, probably electrical (with 
licence) and some electronic skills. As 
computing systems vary considerably in 
cost and complexity, so too will the 
skills required. The highest money is 
paid to those who can work with main
frame systems, although the larger area 
of opportunity is probably the more 
popular desktop computer systems.
The other fields

A study of job vacancies in the elec
tronics area will show that opportunities 
lie in all sorts of areas. The greatest de
mand is in the trades or technician 
areas, although design engineers come a 
close second.

The defence forces offer great oppor
tunities, coupled with excellent training. 
One problem, however, that has caused 
problems is that qualifications gained in 
a defence establishment are not always 
accepted ‘outside’. However arrange
ments can usually be made to overcome 
this problem, should it ever arise.

The defence forces provide opportuni
ties in many specialist areas, ranging 
from flight simulator maintenance to 
submarine electronics. Naturally com
munications is also a big field, as is 
computer hardware/software.

The other fields I previously men
tioned are accessed in various ways. If 
automotive electronics is your bag, then

Fig.2: Our guide to current salaries. Variations will occur, depending on overtime, bonuses and other incentive 
packages. Self-employed people can also expect good returns.
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consider approaching the field as an 
electrician with post-trade study. Going 
from the mechanical to the electronic 
side of the automotive industry is possi
ble, but unusual.

The medical electronics field is usually 
the domain of the technician or engi
neer, as like the research fields, it is 
highly specialised and full of sophisti
cated gear. There is a tendency for high 
prices to be charged to repair this type 
of equipment, often exploited by the 
unscrupulous, as good technicians in 
this area seem to be scarce.

Training institutions
There are four basic avenues open to 

those seeking training in electronics: 
universities/CAEs, TAFE, in-house (de
fence forces etc.,) and private colleges.

The largest organisation is TAFE, al
though the university/CAE line-up is 
very comprehensive. It is probable that 
some 75-80% of people involved in the 
electronics field received their training 
in a TAFE college, so a close examina
tion of the TAFE system seems war
ranted.

The TAFE system
My experience is with NSW TAFE, 

although TAFE in most states would 
likely be rather similar. It is not possi
ble to examine the TAFE structure for 
each state and still keep this article to a 
reasonable length, so I'll stick with the 
NSW version.

Electronics training is handled by two 
‘Schools’ in NSW TAFE: the School of 
Electrical Engineering and the School of 
Applied Electricity. The latter is the 
largest, and handles all trade and post
trade training, while Elec. Eng. runs the 
technician level courses.

Within the School of Applied Elec
tricity there are various divisions; Film 
and TV, Electrical Trades, Electronic 
Trades, Instrument Trades, and Indus
trial Electronics. The last of these (my 
old stamping ground) provides post
trade training to those from the trade 
courses, predominately the electrical 
trades. The Electronic Trades division 
caters for the commercial/domestic 
arena, and also offers various post-trade 
courses in TV, video recorders and so 
forth.

The Film and TV division (only at 
North Sydney) is not really electronic, 
as it provides only basic training in this 
area, concentrating more on camera 
work, set design and the like.

The School of Electrical Engineering 
contains two divisions, Electrical and 
Electronic which are rapidly merging 
anyway.

As a consequence of recent govern
ment initiatives, things are changing in 
the TAFE system, and not only in 
NSW. Currently, TAFE all around Aus
tralia is undergoing an appraisal of its 
courses in an attempt to make each 
state's qualifications the same.

Previously, each state was autono
mous, making it difficult for someone 
moving interstate to have his qualifica
tions recognised. So - enter the Na
tional Re-accreditation scheme, which, 
although still in its early days, has al
ready had considerable ramifications.

The main effect is the renaming of 
qualifications. For example, we now 
have the Associate Diploma of Engi
neering (Electrical) instead of the previ
ous Electronic & Communications or 
Electrical Engineering Certificate 
courses. Now, you undertake various 
elective subjects pertinent to your se
lected area, but within the one course. 
And everyone gets the same award: an 
Associate Diploma, conducted, in NSW 
TAFE, by the School of Electrical Engi
neering.

Trades courses will become Certificate 
courses, awarding the appropriate trade 
certificate. The mid level is the so called 
Advanced Certificate, which will largely 
cover the post-trade areas. Other 
courses not covered by the scheme will 
offer a testamur, but having local recog
nition only.

This should mean that all Associate 
Diploma, Advanced Certificate and 
Certificate courses - anywhere in Aus

The practical 
aspects of 
electronics 
require particular 
skills. The ability 
to solder and 
desolder is 
certainly one of 
them.

tralia - will have been assessed and ap
proved as having met certain guidelines. 
Good news if you want to move inter
state.
Universities and CAEs

Not all universities offer engineering 
courses, due to their high cost. How
ever, the larger institutions certainly do, 
and it is often a matter of ‘will they 
have you’ at the one of your choice.

I cannot generalise about university 
courses, as each institution differs in its 
course offerings. However, the level of 
an engineering degree will be much the 
same where ever you go, although a 
university's ‘reputation’ (whether real or 
historical) is often worth considering.

A problem for any university student 
is money. Apart from the up-front fees 
and the running costs, there is often the 
small matter of earning a living while 
studying. For this reason many univer
sity students undertake their course 
part-time, and gain employment any
where they can. Great if you can get a 
traineeship, but most engineers can re
late stories of initial hardship.

Entry to a university is by way of 
HSC results, unless you have under
taken ‘equivalent’ studies. In fact, many 
of today's engineers will have com
pleted other courses before deciding to 
do a degree. The so-called ‘mature age’ 
student is not uncommon, although 
doing a degree with a wife and family 
on hand has its own special difficulties, 
even if money problems are the least of 
them.
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Careers guideMeter 
Milestones 

Digital Auto-range Multimeter

The hand held HC779 is a “budget priced 
DMM that packs in features normally 
reserved for higher priced meters” - ETI 
August ’88.

Electronic Analog FET Multimeter

Only 
$119

Only

The HC5050 is an extra rugged, safety 
designed, Fuse and FET protected meter 
with a quick reacting analog dial, 
“combines the high input impedence and 

low circuit loading of an electronic instru
ment with the flexibility of a multi
meter.”

Electronics Australia, September ’88

Digital Capacitance Meter

The DM6023 is an easy to use and highly 
accurate service instrument designed to 
measure capacitor values from O.lpF to 
20,000/xF

A host of other meters, components, 
tools, audio and video parts are available 
from
Wagner Electronics 
305 Liverpool Rd 
Ashfield, NSW 2 31 
Ph (02) 798 9233 
Fax (02) 799 7051

WAGNER

TRADE ENQUIRIES WELCOME

A typical small scale production set up. Computers now play a big part in 
manufacturing as well as design situations. (Courtesy Roysten Electronics)

In short, there is no easy way; dedica
tion and hard work tend to go hand in 
hand with a degree, so be prepared.

In summary
So, what does it all mean? The block 

diagram of Fig.1 may help in decipher
ing the maze. This diagram is approxi
mate only, but is an attempt to show 
possible ‘articulation paths’ or training 
avenues.

For example, you can start with a 
trade and work up, stopping when you 
have had enough. Alternatively, if you 
gain the necessary marks in the HSC, 
you can enter the chain at either a di
ploma or degree course level.

However don't under-estimate the 
value of a trade certificate. Many em
ployers prefer their staff to have both 
the trade and diploma qualifications, 
rather than just the diploma. Also, 
there are more opportunities for electri
cians with post-trade qualifications than 
for those with only the Associate Diplo
ma, particularly if you also have an 
electrician's licence.

In the commercial field, (where wages 
are sometimes smaller, by the way), you 
can work up from the servicing level to 

a specialist in a particular type of equip
ment. And, of course, you can eventu
ally undertake a degree, even without 
the HSC. It just takes a lot longer.

The block diagram of Fig.2 shows 
things another way. The salaries shown 
are very approximate, and can vary con
siderably. Remember that overtime can 
bring a salary up to $50,000 quite quick
ly, and that engineers are often not paid 
overtime.

Also, this diagram does not show the 
whole field. There are other areas that 
can be followed, and the miscellaneous 
fields including instruments, defence, 
communications, automotive and the 
rest are not really shown. However it 
may give a general idea of the electron
ics field.

Electronics as a whole is an exciting 
business, and just about any of its indi
vidual areas can provide challenge and 
rewards as a career, if you arm yourself 
with the right training. You certainly 
don't have to have a university degree, 
as I've tried to make clear. There are 
levels of training and employment to 
suit almost everyone, and in any case 
you can progress up to higher levels as 
you go along.

The choice is yours - good luck. ®



^pONIC
* 289 Latrobe Street, $

MELBOURNE
PHONE: (03) 602 3499 FAX: 670 6006

MITSUBISHI MONITORS
PN-SV — 1299X PN-SV — 1299W 

Orange or Green Screen

Limited Stocks

$110.00
INTEL™ MATH 

CO-PROCESSOR
8087-3 $220.00 8087-2 $300.00
8087-1 $450.00 80287-6 $354.00
80287-8 $570.00 80287-10 $594.00
80387-16 $1014 00 80387-20 $1595.00

SPEECH SYNTHESIS CHIPS
SPO256A-AL2 $15.00 CTS256-AL2 $30.00

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 transit fall upon the purchaser 

For the convenience of customers, delivery can be arranged through the supplier at the schedule of 
rates set out below.
1. Local Post $2.50

Minimum 2. Interstate Post $3.50 only SMALL ITEMS will be sent by post.
Charge 3. Carrier: Melbourne & Metropolitan — $5 up to 3kg
Only 4. Carrier: Interstate — $8 up to 3kg
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Profile on Polar Instruments

All the wa^ from 
a garage in Guernsey
From humble beginnings 14 years ago, a small company 
based on the island of Guernsey in the English channel has 
quietly established its range of innovative and cost-effective
test instruments, 
export business, 
multinationals.

The tiny island of Guernsey sits in the 
southern mouth of the English channel, 
in the Bay of St Malo. Although only 
about 30 miles from France, and nearly 
80 miles south of the English coast, it is 
loyal to the British Crown - while still 
basically an independent ‘bailiwick’ with 
its own parliament.

Together with its six even tinier island 
neighbours (and larger Jersey, a little 
further away), the 24-square-mile 
Guernsey enjoys a very pleasant climate 
and is a popular holiday spot for Eng
lish tourists. It also offers low personal 
and company tax rates, and this com
bined with a minimum of industrial 
legislation has attracted a surprising 
amount of light industry to the island.

Electronics firms in particular have 
found it attractive. US firms such as 
Tektronix, Dynatech and Nashua some

Today Polar Instruments has a thriving 
and is actively challenging the large

by JIM ROWE
time ago set up manufacturing facilities 
on the island, along with the UK group 
Eurotherm International and smaller 
UK firms such as Marine Electronics 
and Alma Components. They now form 
a significant part of the island's econ
omy.

Currently the island's electronics 
plants employ over 700 people (over 
1% of the total population), and annu
ally export products worth over $US90 
million.

Back in 1974, there were signs that 
Tektronix would be scaling down its en
gineering design activities on Guernsey. 
Looking to the future, an engineer 
named Doug Campbell decided to set 
up a company to produce and market a 
novel test instrument he had developed 
to find short circuits on PC boards. The 
new instrument was dubbed the To-

neohm, and the company set up to pro
duce it was called Polar Instruments 
Limited.

For the first five years, Campbell ran 
the company as a sideline, out of his 
home garage. However the Toneohm 
became quite successful, and by 1979 it 
became obvious that the business really 
needed full-time involvement.

Doug Campbell himself stayed on at 
Tektronix for a while, but his colleague 
Martyn Munn left and began running it 
full time, in new and separate premises. 
Then in 1984 Campbell himself left Tek
tronix, together with Martyn's brother 
Nigel Munn, and the two also joined 
Polar as full time employees.

Checking out a new interface pod for the B3T micro 
tester, in Polar’s R&D lab.

Outside view of Polar’s facility in St. Sampson’s, on the 
island of Guernsey.
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Castle Cornet, one of the sights at 
Guernsey’s St. Peter Port.

Since then, the company has steadily 
grown stronger. Still privately owned, 
its turnover has grown by an impressive 
50 times since 1977. It now exports its 
test instruments all over the world, to 
countries such as the USA, Canada, 
France, Denmark, Sweden, Norway, 
Germany, Greece, New Zealand and of 
course Australia.

Currently Martyn Munn is managing 
director of Polar, with Doug Campbell 
and Nigel Munn its marketing and tech
nical directors respectively. At present 
the firm has nine full-time employees 
and two part-time staff, most of them 
former employees of Tektronix.

Doug Campbell readily acknowledges 
the role of long-established firms such 
as Tektronix in particular, in creating 
the industrial climate and skills which 
allowed the island's own electronics in
dustry to flourish.

From that first Toneohm PCB shorts 
locator, the Polar Instruments range has 
grown significantly. Before long it was 
joined by the T series’ of in-circuit 
faults locators, using the equally innova
tive principle of analog impedance sig
nature analysis. This is based on a dy
namic voltage/current X-Y display on a 
CRT, to show patterns or ‘signatures’ 
indicative of various component pa
rameters and fault situations.

Late last year it launched the B3T mi
croprocessor board tester, designed to 

perform fast and efficient troubleshoot
ing of microprocessor-based products. 
This has been very successful, compet
ing strongly in many markets against the 
Fluke 9010 micro troubleshooter.

More recently it has launched the SPT 
series of low cost single processor ver
sions of the B3T, which retain software 
compatibility with the larger trouble
shooter but are designed for field ser
vice applications. The SPT units com
pete with the newly-released Fluke 
Model 90, and versions are already 
available for the Z80, 8085 , 6809 and 
8051 processor/controllers - with more 
under way.

Also released this year is the im
proved model T1500 fault locator, de
veloped from the earlier T series instru
ments and like them it exploits the prin
ciple of analog signature analysis.

All in all, Polar Instruments has in 14 
years established itself as a very credible 
and innovative maker of test equip
ment. From initial successes in specific 
‘niche’ markets, it is now expanding 
into broader and more competitive 
fields, and starting to challenge the big 
multinationals on their own turf. It 
should be very interesting to see how it 
fares.

The instruments
The distributor for Polar Instruments 

in Australia is Emona Instruments, 
which very kindly loaned us samples of 
the main instruments in the current 
Polar range, for evaluation.

It seemed appropriate to begin with 
the model 850 Shorts Locator, as this is 
the latest ‘top of the line’ version of the 
original Toneohm instrument.

The model 850, Polar’s current top of the line shorts locator. It provides three 
modes of tracking down PCB shorts and faults.

Although labelled a Shorts Locator, 
the 850 can in fact be used to find the 
exact physical location of a number of 
other kinds of faults on PC boards, as 
well. It will find faulty IC chips and 
leaky bypass/decoupling capacitors, for 
example, or other faults producing ex
cessive current. And all without cutting 
any tracks or lifting component leads.

Essentially it's a sensitive milliohm 
meter, microvolt meter and current 
tracing meter, with indication via both a 
digital LCD display and a variable-fre
quency audio tone from a small speak
er. The tone is very useful, because it 
allows you to track down the fault 
quickly without forever glancing over at 
the digital display, and possibly losing 
your place on the PCB.

To find ‘hard’ or true short circuits 
between PCB tracks, the 850 is basically 
used as a millivoltmeter with its two 
needle probes used to test the resistance 
between the PCB tracks concerned. As 
they are brought closer to the short, the 
pitch of the audio tone rises as the 
resistance falls. Finally, when you're 
within a couple of millimetres of the ac
tual short, it begins to pulse.

There are a total of five ranges for 
this mode of operation, four of them 
calibrated with full-scale readings of 
20k, 200 ohms, 2 ohms and 200 mil
liohms respectively. The fifth range is 
not calibrated but has a sensitivity of 
about 50 milliohms full scale.

For finding ‘softer’ shorts such as 
leaky capacitors and other components 
drawing excessive current, the 850 can 
be used as a sensitive DC microvoltme
ter. Again the indication is via both the 
LCD digital display and the audio tone,
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and the sensitivity is such that it can 
easily detect the working voltage drops 
in most PCB tracks.

These measurements can be made 
using either the board's own normal 
power supply, or a current ‘drive 
source’ built into the 850 itself.

It provides four voltage ranges, with 
full-scale readings of 20V, 2V, 20mV 
and 2mV respectively. Fairly obviously 
the higher ranges are used mainly for 
checking normal supply voltages and 
logic levels.

Finally, the 850 also provides a sensi
tive current tracing probe, with a Hall
effect element which responds to the 
magnetic field around PCB tracks (both 
on the surface and inside multi-layer 
PCB's), wires, and even IC packages 
and chips. Again this can be used to 
track down excessive current flow, using 
either the audio tone or LCD display as 
indication and with current supplied by 
either the board's normal supply or the 
850's drive source.

I tried out all of the the 850's modes, 
using both an amplifier PCB I had on 
the bench and a ‘sample faults’ board 
kindly made available by Emona. The 
latter is used for customer training on 
the 850, along with a small demo video
tape which Polar has produced.

Frankly 1 found it delightfully easy to 
use. The combination of audio tone and 
digital indication is a very handy and 
practical one, making the 850 surpris
ingly fast and effective in tracking down 
faults that would otherwise be very elu
sive.

I'm sure that virtually anyone repair
ing and troubleshooting complex PCBs 
would find it almost indispensible.

Even those in well-heeled production 
environments with fancy automatic test 
equipment systems would probably find 
it worthwhile, as most ATE gear will 
only tell you that there's a fault be
tween two particular ‘nodes’. You still 
have to find exactly where it is physical
ly, and this can be quite a hassle on a 
large and complex board - without the 
model 850, that is!

By the way the quoted price of the 
850 with manual, test leads and current 
tracing probe is $1856 plus tax - per
haps taking it a little out of the range of 
the average serviceman. However Polar 
also makes the model 580, which offers 
just the current tracing feature, and is 
priced at a much more attractive $479 
plus tax. There's also the model 550, 
which has both the current tracing and 
milliohm ranges, for a still very reason
able $888 plus tax.

The model T1500 fault locator, which uses the technique of analog 
impedance signature analysis. Sounds complicated, but it isn’t!

The next instrument I tried out in the 
Polar range was the model T1500 Fault 
Locator. This is a little like a small 
CRO in appearance, but works rather 
differently. It is used only on unpow
ered boards, to test virtually any kind of 
component while it is in circuit.

The T1500 has a pair of probes like a 
multimeter, and these are applied across 
each component of interest. The instru
ment applies a small alternating voltage 
across the probes, from a current-lim
ited source for protection. It then senses 
the dynamic current drawn, during the 
AC cycle, and displays the voltage/cur- 
rent characteristic as an X-Y plot on its 
64mm diagonal CRT screen. Voltage is 
plotted on the X axis and current on the 
Y axis.

Needless to say, each kind of compo
nent or combination of components has 
its own characteristic voltage/current 
plot. Resistors produce a straight line, 
at an angle to the horizontal inversely 
proportional to their resistance. Capaci
tors and inductors produce elliptical 
plots, as a result of the current lead or 
lag introduced by their reactance. And 
semiconductor devices like diodes, tran
sistors and ICs produce various kinds of 
curved or cranked lines, due to their in
herent nonlinearity.

In short, each kind of component has 
a characteristic impedance signature’, 
which can be used to recognise it and 
indicate if it's functioning normally or 
not.

Even in crowded PC boards with 
many combinations of components it is 
generally quite feasible to use these sig
natures for troubleshooting - particu
larly if you have a second ‘good’ board 
for comparison.

To make it easy to do this kind of 
comparative analog impedance signature 

analysis, Polar has actually provided the 
T1500 with two input channels. So you 
can apply one set of probes to the 
known good board, and compare the 
signature plot of this with that produced 
by the suspect board at the same loca
tion, directly on the screen. The second 
channel can be disabled when compari
son is not needed.

The T1500 has four actual measure
ment ranges, three of them for testing 
analog circuitry and the fourth for 
checking logic. Marked ‘Low’, ‘Med’ 
and ‘High’, the three analog ranges 
apply 10V, 20V and 50V peak (open 
circuit), with currents limited to 150mA 
on the low range and 1mA on the other 
two. The ‘Logic’ range applies 10V 
peak as with the Low range, but here 
the current is limited to 10mA to avoid 
chip damage.

There is also a choice of either ‘Lo’ or 
‘Hi’ frequency AC for the testing, giv
ing frequencies of 80Hz and 1kHz re
spectively. The Lo range is appropriate 
for most general testing, but the Hi 
range can allow more convenient analy
sis in circuits with higher impedances.

As before I tried out the sample 
T1500 with the amplifier board on the 
bench, and also with a pair of sample 
boards which were kindly supplied by 
Emona. The latter were complete with 
built-in differences and ‘faults’, to 
demonstrate A-B signature comparison.

And as with the model 850, I found 
the T1500 very logical and easy to use. 
It gives very crisp and steady displays of 
the impedance signatures, and these 
turn out to be just as Polar suggests - 
quite easy to interpret.

It was quite easy to tell the difference 
between component values - like a 
220uF electro fitted in place of a lOOuF. 
And to detect that two parallel diodes
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Polar’s recently released B3T micro tester, which carries out many useful 
tests on micro-based PCB boards and systems.

were connected around the same way 
on one board, but in reverse directions 
on the other. Similarly it was quite easy 
to spot a transistor with a ‘soft’ break
down, as opposed to the normal fairly 
sharp one.

And these kinds of decisions were 
quite easy to make, even though the 
components concerned were connected 
in circuit and shunted with various other 
components. It's surprising how quickly 
you learn to spot the effect of shunt 
resistance or capacitance, and make al
lowance for it.

Sometimes you have to change ranges 
on the T1500, of course, to make things 
clearer when the circuit impedance is ei
ther relatively high or low. This is quite 
easy to judge, as the trace gets either 
‘too horizontal’ or ‘too vertical’.

Overall, I was again very impressed 
with the T1500. It seems a very practi
cal and easy to use instrument, and one 
that should be invaluable in many serv
icing and manufacturing test situations. 
There's no doubt it would save a great 
deal of time in tracking down assembly 
errors and faulty parts.

The price for the T1500 with manual 
and test probes is $1804 plus tax - again 
not cheap, when you consider the price 
of a typical small single-beam CRO, but 
I guess they're not made in anywhere 
near the same volume as yet. Polar also 
makes two other instruments in the 
same range, the T1200 which boasts 
transistor curve tracing ranges, and the 
T1000 which is similar but designed to 

use a conventional CRO as its display.
The next Polar instrument I tried out 

was the B3T. This is a rather more so
phisticated beast, designed to test and 
troubleshoot microprocessor-based digi
tal circuits. But like the simpler Polar 
instruments it is again designed to be 
easy to use. It doesn't require you to be 
familiar with the processor's instruction 
set, for example, or to be a whizz at as
sembly language programming (al
though these wouldn't go amiss!).

As with any microprocessor board 
tester, the B3T needs to get access to 
the bus lines of the board to be tested. 
And like other board testers it can do 
this by plugging into the processor chip 
socket, in place of the processor itself. 
However one of the features of the B3T 
is that it can also hook into the board 
via edge connectors, port connectors or 
other points, via its own optional ‘user 
port’ interface pod.

For plugging in via the processor 
socket it depends on one of a series of 
other ‘optional’ interface pods, which 
customise it to suit any particular micro
processor. Currently Polar makes a 
wide range of processor interface pods, 
catering for about 30 different proces
sors - from the 1802 to the 68000.

Along with the processor and user 
port interface pods, the B3T also has a 
multi-function test probe, which can be 
used as a logic probe (either synchro
nous or asynchronous), for frequency 
measurement (checking the system 
clock, etc.), to identify system buslines 

or to identify address decoding ranges.
The B3T iself has a two-line LCD dis

play screen and a small keyboard, which 
is used to feed in testing commands, ad
dresses and data. The commands them
selves are fed in via single keystrokes, 
the display then prompting you to feed 
in any appropriate addresses or data (in 
hex).

Testing functions the B3T will per
form include Learn, where it runs 
through memory space and checks for 
the presence of RAM or ROM; Shorts, 
where it will search and identify shorts 
on address, data and control bus lines; 
RAM and RAMLONG, where it carries 
out tests on the read/write memory; 
ROM, where it calculates the checksum 
of a ROM; PINS, where it displays the 
state of the processor's control inputs; 
MEMORY READ and MEMORY 
WRITE, where it reads or writes data 
to a selected memory address; I/O 
READ and I/O WRITE, to do the 
same things for an I/O address; TOG
GLE DATA and TOGGLE AD
DRESS, which toggle data and address 
lines; WALK, which rotates a data pat
tern at a selected address; and IN and 
OUT, which reads to or writes data 
from the B3T's user port. There are 
also two commands for use when the 
B3T is programmed to perform a se
quence of tests: PAUSE and LOOP.

Actually quite extensive testing pro
grams can be loaded into the B3T's in
ternal battery-backed memory, which 
will hold up to about 1500 test com
mands - either as a single fancy pro
gram, or in up to 99 separate test rou
tines. Further programs can be loaded 
into an 8K EEPROM, which can be 
plugged into a ZIF socket into the 
instrument's lid.

Expected test results can be included 
in a program, so that the B3T can indi
cate the results of a test as either ‘Pass’ 
or ‘Fail’. This makes it suitable for use 
with non-technical operators, in a pro
duction environment.

Incidentally the B3T can display the 
contents of memory in either hexadeci
mal, ASCII or disassembled code 
(mnemonics), as desired.

The B3T contains its own small print
er, to print out the results of its tests if 
desired. The printer can be arranged to 
print out all results, or only where a test 
is failed. It prints in 24-character lines 
on calculator-type paper rolls, but the 
B3T also includes a standard Centron
ics-type parallel printer port, to drive an 
external printer.

There's also an RS-232C serial data
port, to allow the B3T to be pro
grammed using an external computer,
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Polar Profile
and a Trigger output to trigger other in
struments at the start of a testing pro
gram loop. And finally, a pair of jacks 
on the back provide 5V DC at up to 
1A, to power the board under test if 
this is desired.

In short, it's a pretty powerful and 
flexible unit, and capable of performing 
a wide range of tests on micro-based 
systems.

By the way, the Polar's micro testers 
like the B3T (and the SPT discussed 
shortly) apparently use a technique of 
simulating the original processor, in 
contrast with others like the Fluke in
struments which use emulation. I gather 
that this allows the Polar instrument(s) 
to be rather lower in price, although it 
doesn't allow testing at normal operat
ing speed.

The sample B3T came complete with 
a Z80 interface pod, and even a small 
Z80-based computer board in case 1 
didn't have one to try it out (they're 
thoughtful people at Emona!). I didn't 
really have the time to check out all of 
its extensive capabilities, but from those 
1 was able to try out, I was most im
pressed.

A particularly nice feature for general 
troubleshooting is the ability to identify 
bus line tracks on the PCB. In this 
mode you simply touch the test probe 
tip to the line or IC pin concerned, at 
the B3T will tell you immediately what 
data or address line it is.

I also liked things like the ability to 
read the system clock frequency, and to 
write data to (or read it from) a me
mory or I/O address just by a few sim
ple keystrokes.

Overall it seems a very comprehensive 
tester, yet one that is easy to drive at 
the same time.

Quoted price of the B3T is $5629 for 
the basic unit with test probe and manu
al, plus between $430 and around $1000 
for the appropriate processor interface 
pod. The optional ‘User Port’ interface 
is $421. These prices are again all exclu
sive of tax.

The final Polar instrument I was able 
to try out was the new SPT Micro 
Board Troubleshooter. This is virtually 
the ‘baby brother’ of the B3T, capable 
of doing most of the same tests but 
without the User Port facility. It also 
lacks the internal printer, external 
printer socket, RS-232C serial port, EE
PROM program socket and 5V/1A DC 
output.

In fact the SPT has no power supply 
of its own, drawing its power from the 
equipment under test via the processor

socket. According to Polar's literature it 
typically draws less than the processor it 
replaces.

Unlike the larger B3T, the SPT 
doesn't have a separate processor inter
face pod. Instead there are different 
versions of the SPT itself, to cope with 
each variety of processor. Currently 
Polar has four SPT models, to suit the 
Z80, 8085, 6809 and 8051, with further 
versions under development.

The SPT does have a test probe, 
though. In fact it uses exactly the same 
probe as the B3T, and provides the 
same probe testing functions.

Actually in most other respects, the 
SPT is just like the B3T except that you 
can't feed in testing programs from the 
keyboard. The SPT will run programs, 
but they must be stored in an EPROM 
plugged into a socket inside. And the 
good news is that the SPT is software 
compatible with the B3T, so that pro
grams can be prepared using the latter.

This means that you can use a num
ber of SPT's for field servicing, with 
pre-programmed EPROMS prepared 
using a master B3T.

As with the B3T, I found the sample 
SPT very easy to use - which is not sur
prising, as the SPT's repertoire of tests 
and commands is just a subset of those 
for its big brother.

My impression is that the SPT should 
be very suitable for fast and efficient 
field servicing of micro-based equip
ment, particularly if it's fitted with an 

EPROM loaded with customised testing 
programs.

My only minor complaint about the 
SPT is that the plug used to mate with 
the equipment's processor socket 
seemed to have rather flimsy pins, 
which made plugging it in a bit tricky. 
In fact the pins tended to bend over 
even when you plugged it into a piece 
of conductive plastic foam, for protec
tion when not in use.

Sturdier plugs are available, and one 
of these would be a distinct advantage. 
The same comment tends to apply with 
the processor plug on the B3T interface 
pod.

The price of the SPT varies according 
to the version involved, to suit various 
processors. The Z80, 8085 and 6809 ver
sions cost $1596 plus tax, while that for 
the 8051 costs a little more at $1700 
plus tax. These prices include a manual 
and a test probe.

So there you are. All four Polar in
struments are very easy to use, and 
each performs a very useful and down 
to earth job. Overall they reflect an in
novative yet practical approach to test 
instrumentation, which seems to be 
Polar's hallmark. It's a characteristic 
which should serve the company well in 
the coming years.

Further information on these and any 
of Polar's other instruments is available 
from Emona Instruments, 86 Parra
matta Road, Camperdown 2050 or 
phone (02) 519 3933. ©
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Now Stocking Gel Type 
Batteries
Ideal for security systems. Five popular 
sizes of leakproof lead'acid batteries
GEL PS-612 6V 1.2AH $17.50
GEL PS-640 6V 4.0AH $27.50
GEL PS-1212 12V 1.2AH $24.50
GEL PS-1219 12V 1.9AH $31.00
GEL PS-1265 12V6.5AH $45.00

High Quality All Metal 
Instrument Cases
Stop giving your projects the 'Home Made' 
look! We're now stocking a range of cases 
that really are professional. From Iskra, they 
feature wrap-around top and bottom covers 
with a chassis having front and rear panels 
and two concealed side panels. The sturdy 
carrying handle can be tilted and locked into 
position. Rubber feet are also provided. 
Finish is a pleasing dark grey/light grey 
enamel with a satin aluminium handle.
Ideal for R.F shielding. Side panels are pre
drilled to take PCB's etc.
We are stocking four handy sizes
HTF-1
HTF-2
HTF-3
HTF-4

40x180x154mm 
80x180x154mm 
80x270x254mm 
80x360x154mm

$47.45
$49.40
$51.40
$55.40

Save $$ on Popular 
MAX232 Chip!

DRILLS
EZC7SC/1
EZC8SC/1
EZC9SC/1 
EZC10SC/1 
EZC12SC/1
EZHSS.70 
EZ HSS.80 
EZ HSS.90 
EZHSS1.00 
EZHSS1.20

I

I

I 
I

which | 
wered! 
iets all!

| the RS232 specs. Built-in converter for the| 
I±10V supplies. Low power CMOS handles« 

30V input and provides a 9V output swing. J
I Ideal for battery powered systems. We| 
I have bought a large quantity so you save| 
¡nearly $5 at only $7.95.

NATIONAL 32000 
DESIGNER’S KIT
We've had to order more of these kits each 
time we advertise them. They are only suit
able for advanced computer hobbyists and 
professionals.
The 32032 kit comes with a 32082 Memory

GLADE SVM.LE

Everything you need to make PCB's
1 EZ6014 1.78mm 14 DIL 2.54mm x1

FILM & BLADES

EZ1463/2 
EZl 466/2 
EZ3108 
EZ3110 
EZ3141
PADS

EZ5000 
EZ5001 
EZ5003
EZ5004

0.70mm CARBIDE DRILL 
0.80mm CARBIDE DRILL 
0.90mm CARBIDE DRILL 
1.00mm CAR BIDE DRILL 
1.20mm CARBIDE DRIL 
0.70mm HSS DRILL
0.80mm HSS DRILL
0.90mm HSS DRILL
1.00mm HSS DRILL
1.20mm HSS DRILL

8.5x11 FILM 10x10 GRID 
11X17 FILM 10xIOGRID 
X-ACTONo.11 BLADES x 5 
X-ACTONo.16 BLADES x5 
X-ACTO CUT-ALL KNEE

0.78mm 00 DOT 1.27mm x2 
0.78mm 00 DOT 1.27mm x4
0.96mm OD DOT 1 27mm x2 
0.96mm 00 DOT 1 27mm x4

EZ6841 /STRIP 1 27mm 00 DOT 2.54mm x1
EZD216 
EZD101
EZ5014 
EZ5015
EZD239 
EZD102 
EZD103
EZD144
EZD247 
EZD138 
EZD139
EZD109 
EZD111 
EZ5020 
EZ5O21
EZ5017 
EZ5O18
ICs
EZ6760 
EZ6761 
EZ6763 
EZ6764
EZ6013 
EZ6O71

2.03mm OD DOT
2.54mm OD DOT
2.54mm 00 DOT 3 96mm x1
2.54mm 00 DOT 3.96mm x2
3.05mm 00 DOT
3.18mm 00 DOT
3.81 mm OD DOT
3.81 mm OD DOT
4 .06mm OD DOT
4.74mm 00 DOT
5 .08mm OD DOT
6.35mm 00 DOT
7.62mm 00 DOT
1,27mm PAD 2.54mm x 1
1 27mm PAD 2.54mm x 2
1.78mm PAD 2.54mm x1
1.78mm PAD 2.54mm x 2

1.09mm 14 DL 2.54mm x1
1.09mm 14 DIL 2.54mm x2
1.09mm 14DL254mm x1
1 09mm 14 DL 2.54mm x2
1.09mm 14 DL 2.54mm x1 
1,09mm 14 DL 2.54mm x2

1085 
10.85 
10 85
1085
10.85
5.30
4.10
4.10
2.85
2.60

4.10
7.35 
380
3.80 
4.45

545
5.45
5.45
5.45
7.40
4.15

5 45 
545
4.15
4.15
4.15
4.15
415
4.15
415
4.15
4.15
545
5.45
5.45
5.45

545 
5.45
5.45 
545
5.45 
545

Bubble Etcher
Ideal for Prototypes and small runs. Uses a 
minimum of etchant - ammonium 
persulphate - and you can watch progress. 
Air pump provided to give uniform action. 
Vertical slot is only 12.5mm wide. Two

5.45
EZ6453 1.09mm 16 DIL 2.54mm x1 5.45
EZ6244 1.09mm 16 DIL 2.54mm x2 5.45
EZ6OO4 1.78mm 16 DIL 2.54mm x1 5.45
EZ6109 1.78mm 16 DIL 2.54mm x2 5.45
EZ6900 1.78mm 18 DIL 2.54mm x1 545
EZ6901 1.78mm 18 DIL 2.54mm x2 5.45
EZ6535 1.78mm 24 DIL 2.54mm x1 5.45
EZ6536 1.78mm 24 DIL 2.54mm x2 545
EZ6903 1.78mm 28 DIL 2.54mm x1 5.45
EZ6904 1.78mm 28 DIL 2.54mm x2 545
EZ6984 1.09mm 40 DIL 2.54mm x1 5.45
EZ6985 1.09mm 40 DIL 2.54mm x2 545
EZ6987 1,09mm 40 DIL 2.54mm x1 5.45
EZ6988 1.09mm 40 DIL 2.54mm x2 545
EZ6906 1,78mm 40 DIL 2.54mm x1 5.45
EZ6907 1.78mm 40 DIL 2.54mm x2 545
CONNECTORS
EZ6805 0.79mm EDGE 1.27mm x 2 545
EZ6809 0.79mm EDGE 1,27mm x 4 5.45
EZ6823 1.56mm EDGE 2.50mm x1 5.45
EZ6827 1.56mm EDGE 2.50mm x 2 545
EZ6704 1,57mm EDGE 3.175mm x 1 5.45
EZ6716 1,57mm EDGE 3.175mm x 2 5.45
EZ6708 2.36mm EDGE 3.962mm x 1 545
EZ6869 64 PIN DIN 51612x1 5.45
EZ6870 64 PIN DIN51612 x2 5.45
EZ6875 64 PIN DIN 51612x1 5.45
EZ6876 64 PIN DIN 51612x2 545
EZ6878 64 PIN DIN 41612x1 5.45
EZ6879 64 PIN DIN 41612x2 5.45
EZ6881 64 PIN DIN 41612x1 5.45
EZ6882 64 PIN DIN41612x2 5.45
EZ6872 96 PIN DIN 51612x2 545
EZ6871 96 PIN DIN 51612x2 5.45
EZ6884 96 PIN DIN 41612x1 545
EZ6885
TAPES

96 PIN DIN 41612x2 5.45

EZC3000 0.51mm x 0.13mm TAPE 3.80
EZC3002 0.66mm x 0.13mm TAPE 380
EZC3004 0.79mm x 0.13mm TAPE 4.05
EZC3006 1.02mm x 0.13mm TAPE 4.05
EZC3008 1.27mm x 0.13mm TAPE 4.05
EZC3010 1.57mmxO.13mmTAPE 4.15
EZC3012 2.03mm x 0.13mm TAPE 4.15
EZC3014 2.36mm x 0.13mm TAPE 4.15
EZC3016 2.54mm x 0.13mm TAPE 4.15
EZC3018 3.18mm x 0.13mm TAPE 4.15
EZC3020 5.08mm x 0.13mm TAPE 4.30
EZC3022 6.35mm x 0.13mm TAPE 5.70
EZC3024 
MISC

12.7mmxO.13mmTAPE 7.10

EZ6842/STRIP IN LINE 2.54mm X 1 14.80
EZ6843/STRIP IN LINE 2.54mm x 2 7.45
EZ6839/STRIP 1.65mm D SUB 2,77mm x 2 7.45
EZ6851/10 DB25 PATTERN 1X SCALE 7.40
EZ6029 2.36mm 3 DOT TO5 x 1 5.45
EZ3381 TEMPLATE 2X SCALE 18.95

sizes 
Large 
Small

300x220mm 
225x115mm

$109.00 
$ 84.00

Exposure Box
Handy size for prototypes, Scotchcal etc. 
Exposure area 230x115mm. Twin 8W UV 
lamps. Built-in timer with LCD display.

^Safety interlock $175.00

Management Unit, 32201 Timing Control 
Unit, a 32081 Floating Point Unit, a 32202 
Interrupt Control Unit and 2 Tiny Develop
ment Systems" (TDS) PROMs. Massive pack

of literature These are definitely not for begin
ners but what a great buy at only $180. (P&P 
$6.00 local or $15.00 airmail - it's a big pack!) 
See our Ad in March E.A. for full details

GEOFF WOOD ELECTRONICS PTY LTD
229 Burns Bay Road, (Corner Beatrice St.) INCIN NSW 
Lane Cove West, N.S.W. P.O. Box 671, Lane Cove N.S.W. 2066 
Telephone: (02) 4271676, Fax: (02) 428 5198.
8.30am to 5.00pm Monday to Friday, 8.30am to 12 noon Saturday. 
Mail Orders add $5.00 to cover postal charges.
Next day delivery in Sydney add $5.00.
All prices INCLUDE sales tax.
Tax exemption certificates accepted if line value exceeds $10.00.

BEATRICE ST

BANKCARD, MASTERCARD, VISA, CHEQUES OR CASH CHEERFULLY ACCEPTED
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DICK SMITH ELECTRONICS DICK SMITH ELECTRONICS DICK SMITH ELECTRONICS DICK SMITH ELECTRONICS “ 
LECTRONICS DICK SMITH ELECTRONICS DICK SMITH ELECTRONICS DICK SMITH ELECTRONICS DICK SMITH ELE

DICK SMITH 
TRONICS I 
SMITH ELE( 
NICS DICH 
TH ELECTRi 
S DICK SN 
ELECTRON! 
DICK SMITH 
CTRONICS 
K SMITH EL 
ONICS DK 
MITH ELECT

OHLY 7 WEEKS 
TOGO!
Ho Ho ... The big fella in the red suit 1b due shortly. Have you 
thought about Christmas presents for the hobbyists and
enthusiasts in your family (even for yourself). Your local Dick 
Smith Electronics store is chocka block full of great ideas — at

Christmas morning — 
and you forgot the batteries!
Wouldn’t you be popular? All those wonderful new wizz-bang goodies and not a 
battery to make them wizz and bang! Plan ahead — If you get batteries early, you 
won’t forget And if you get Nicads, they can be all charged up and ready to fire .. .

ICS DICKE
H ELECTRO 

DICK SMI 
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FRONICS I 
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> DICK SN 
LECTRONI 
UCK SMITH

bargain prices!

WIRE N' 
CABLE 
SPECIALS
Stock Up Now!
Winding Wire - quality copper wire 
with solder-through enamel. Range 
sizes available, here are just a few:

20B&S (0.8mm) 100g reel, approx. 
18m. Cat W-3120 Normally $4.50 

this month only

22B&S (0.63mm) 25g reel, approx. 
24m. Cat W-3123
Normally $3.25 

this month only ’145 

(0.2mm) 25g reel, approx. 18m. 
Cat W-3132 NonoaHy $325 

this month only $145

Headphone 
Cable
5 metre headphone extension lead 
so you’re not tied to the stereo! 
Gold plated for virtually zero 
corrosion , highly flexible, with a 
3.5/6.5mm adaptor thrown in! 
CatW-1165

NEW! Normally $9.95 

Introductory $795 

price!

BNCtoPL259 
Coax Cable
Handy! As used on many video 
recorders for video input.

Cat W-1295*7"

NOW ONLY ‘3“

Meter Test

USE NICADS: THEY'RE CHEAPER!
Sure they cost more than ordinary batteries. But you can charge Nicads hundreds of times so compare the 
price of hundreds of ordinary batteries! You'll save

TRONICS
< SMITH EL 
ONICS DK 
WITH ELEC1 
CS DICK ! 
HELECTRO

DICK SMI 
LECTRONIC 
CK SMITH I

I Leads
As used on a huge range of 
multimeters: ideal replacements. 
With banana meter plugs and long 
test probes, 900mm long.
CatW-4508

WAS $3.75 
NOWONiy $195

1RONICS I 
MITH ELEC
NICS DK 
IITH ELEC1

Test Clips
Various colour IC test cups so you 
can make your own test and patch 
leads up. Mini size, suit small 
hook-up wire. Cat W-4588

Normally 95c ea,

NOW 50c each

YES! WE STILL 
SELL PANEL METERS!
Wee gooft! Our famous MU-45 and MU-65 panel meters missed out on 
this year’s catalogue. But, of course, we still have them in stock -and 
will continue to do so. Don't let their absence from the catalogue page 
fool you: they’re on the shelves instead!

And just to prove it, here are two of them at last year's price (that's a 
saving off each one!)

0-1 mA DC
(The old faithful)
MU45 size. Cat Q-2010

0-100uA DC
O-IOOuA DC (Handy!) 
MU65 size. Cat Q-2070

$1995

“Strength” Meters, too:
500uA edge-reading meter as used in a huge range of imported 
equipment to show battery level, audio, etc. Scaled 1-10,32 x 10mm
scale size. Cat 0-2110 eO

WAS $6.95 NOW S395
HEY! THAT’S NEAR HALF PRICE!

Standard Nicads
AAA” Size
‘AA” Size
«"Size
"D" Size
“9 V" Size

High Capacity Nicads 
*5» 
*14“ 
*15“ 
«5»

180m Ah 
CatS-3305

500mAh 
CatS-3300

1.2Ah 
CatS-3301

1.2Ah
CatS-3303

110mAh
Cat S-3309

»4«
“AA”Size 600mAh

Cat S-3312»475
“C"Size 2.0Ah

Cat S-3311

*11“ “D”Size 4.0Ah
Cat S-3310

*11“ “SubC” Size (Fast Chg) 
CatS-3324

*16“
GELL CELLS Ideal for alarms & general purpose usage
12V 1.2AI1 CatS3315 *35“ 
12V 1.9Ah cat 53316*37“

12V 2.6Ah CatS-3320 *38“
12V 6.5Ah Cat S-3322 *55“

CHARGERS TO SUIT:
ln-situ or loose - these chargers will see your NiCad batteries right!

Plug-Pack:
Suitable for most general purpose 
in-situ (ie batteries stay inside 
device) charging. Handles 6 to 10 
standard or high capacity ‘‘AA" 
cells. Cat M-9517 __*17“

CS DICK ! 
1 ELECTRO

DICK SMI 
-ECTRONIC 
CK SMITH I
ICS DICKfl ELECTRO 

DICK SMI 
CTRONICi 
K SMITH E

Breadboard 
Jumper Set
What a great idea! Plastic case 
contains 350 lengths of jumper 
wire in various sizes and colours 
for use in making prototypes on 
breadboards. Saves shorts and 
hassles. Cat W-4012

Normally $24.95

YET MORE TEST GEAR 
... at bargain prices 
Hobbyist CRO 
Most hobbyists need a CRO 
most don’t have one. Once 
you've used a CRO you'll 
wonder how you got on 
without it! This one won’t 
break the bank, but gives a S! 
usable response to beyond t 
6.5MHz - ideal for most users. ' 
Try it: you'll like it!
Cat 0-1280

SAVE $40! 033
Hand-Held RC Oscillator
The only thing decaying about this 
oscillation is the price: it’s $20 off our 
normally low price! Perfect for the 
service tech, hobbyist, etc — gives you 

46 frequencies in sine and square 
waves between 20Hz & 150Hz in the 
palm of your hand. Cat Q-1220

Was*119
now *9995

12V Tester
Another beauty, this one's for auto cable testing. Actually 
pierces the insulation without removing cables, gives no go/ 
maybe/good indication with 3 leds. Also tests HT pulses from 
distributor. Look at the price!

Cat Q-2000

Was $9.95

RONICS 
SMITH ELE 
NICS DICI 
TH ELECTR
S DICK S! 
LECTRONI

Standard:
Handles all types and sizes of 
Nicads from AA through to 9V; 
charge up to 8 cells at once. 
Automatically senses size. Includes 
charge test meter Cat M-9505

Super:
Specifically for high capacity 
Nicads; also sences size and 
adjusts charge automatically. (Do 
not use for standard Nicads except 
AA Size). Cat M-9506

MISCELLANEOUS BARGAINS,
SOLDER: 200g SAVBIT solder 
pack, 0.91mm. Protects your bit 
while you solder. Cat N-1621

Normally $7.95 NOW *6“
2.5MM SOCKET: Inline 
plastic socket for mini head
phones. etc. Make up an 
extension lead with this one. 
Cat P-1232

Normally 65c NOW ONLY 45C 
DIN COUPLER: 5 Pin DIN to
5 Pin DIN coupler, consisting of 
back-to-back din sockets.
Cat P-1551

Normally $5.95 NOW ONLY *3t8 
PLUG & SOCKET SET: 2 
Pin heavy duty microphone-type 
plug and socket set. Cat P-1860
Normally $5.25

NOW ONLY •2“
N CONNECTOR: Silver 
plated female N line connector 
for quality RF applications.
Cat P-2405

Normally $8.95 NOW ONLY *4*

IDC PCB CONNECTOR: 
11-way IDC connector for Printed 
circuit board edges. Cat P-2753 

Normally $6.99 NOW ONLY *2* 
40-WAY IDC: As above, but 
40 way. Cat P-2762 

Normally *11*
NOW ONLY *5“
50-WAY IDC: As above, but 
50 way. Cat P-2764.
Normally $14.25

NOW ONLY *6*
CORDLOCK EXTENSION CORD 
HOLDER: One of the smartest 
ideas we've seen in years. Holds 
2 extension cords together so 
they can’t come out and gives 
some protection against spray 
and moisture. Cat P-5412

Normally $4.95 MOW ONLY *3" 
SPDT MINI RELAY: Small 
in size, 2A 100V contacts with 8- 
12V (225 ohm) coil. Designed for 
PCB mounting. CatS-7120

Normally $2.95 NOW 
ONLY’1“

SPOT PCB RELAY:
Standard size SPDT PCB mounts 
relay. 12V (180 ohm) coil; 5A 
240V contacts.CatS-7125

Normally $8.50

NOW ONLY *6"
DPDT PCB RELAY: As 
above, but with double pole 
contacts. 200 Ohm Coil.
CatS-7130
Normally $8.50

NOW ONLY ‘6*
ROTARY SWITCHES, 
TOO: Save on the complete 
range of Dick Smith rotary 
switches. All same size, but 
choose the contacts you want.
6 Pole 2 Pos S-6302
4 Pole 3 Pos S-6303
3 Pole 4 Pos S-6304
2 Pole 5 Pos S-6305
2 Pole 6 Pos S-6306
1 Pole 12 Pos S-6312

ALL WERE $2.25
NOW:*!95

COMPONENT GRABAGS
Wotsa Grabag? Everything that we could grab to throw in the bag, that’s wot! We've got them from under 
five dollars to under fifty dollars - and in each case represent staggering savings: up to 50, 60% off 
normal prices! What a great way to feed your junk box!

GRA8AG 11 AT LEAST $10 WORTH Cat K-9010 ’4“
GRABAG 2: at least $20 worth cat K-9010 ■9“
GRABAG 3: at least $40 worth cat K-9010 ’19” 
GRABAG 4: at least $60 worth cat k-9010 •29“ 
GRABAG 5: at least $100 worth cat K-9010 MS"

HURRY: LIMITED STOCKS ONLY - AND THEY’LL GO LIKE CRAZY!
Now available at SO store«:
■ NSW* Album218399» Bankatown Square 7074888« Blacktown 671 7722« Bondi Junction 3871444« Brookvale 
(Warringah Mak) 905 0441 • Campbelltown 1046)272199 • Chatswood Chaae 4111955 • Chuilora 642 8922 • Gore Hill
439 5311 • Gortord 25 0235 • Hornab, 477 6633 • Liverpool 600 9888 • Maitland 33 7866 • Miranda 525 2722 
• Newcaabe 61 1896 • Nortti Ryde 88 3855 • Parramatta 689 2188 • Penrith 1047)32 3400 • Railway Square 2113777 
• Sydney City 267 9111 • Tamworth 66 1711 • Wollongong 28 3800 • ACT • Fyehwick 80 4944 • VIC • Ballarat 31 5433 
• Bendigo 43 0388 • Box Hill 890 0699 • Coburg 383 4455 • Dandenong 794 9377 • Eaat Brighton 592 2366 
• Eaaendon 379 7444 • Footscray 689 2055 • Frankston 783 9144 • Geelong 43 8804 • Melbourne Chy 326 6088 
• Richmond 428 1614 • Ringwood 879 5338 • Springvale 5470522 • OLD • Brisbane Chy 229 9377« Buranda 391 6233 

. • Calms 311 515 • Chermside 359 6255 • Redbank 288 5599 • Rockhampton 27 9644 • Southport 32 9863 
J • Toowoomba 38 4300 • TownsviSe 72 5722 • Underwood 341 0844 • SA • Adelaide City 232 1200 • Beverley 3471900 
■ • St Marya 277 8977 • Elizabeth 255 6099 • Enfield 260 6088 • WA • Cannington 451 8666 • Fremantle 335 9733 
J • North Perth 328 6944 « Perth Chy 481 3261 « TAS « Hobart 31 0800 • NT « Stuart Park 81 1977__________

NOW AVAILABLE AT ALL STORES - OR CALL
TOLL FREE: (008) 22 6610 
FOR HOME DELIVERY!
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Accessories 
to suit

315 degree 2mm tip 
Cat T-3002

370 degree 2mm tip 

Cat T-3003

430 degree 2mm tip 

Cat T-3004

370 degree 3.2mm tip

Cat T- 3005 

Tip wiping sponge 

Cat T-3010

*9”

*9”
$Ç95

$3?5

NEW! 
WELLER 

STATION 
-rom one of the world’s leading 
nanufacturers comes this superb 
new Soldering Station. It's 
different from most systems: it 
uses an advanced control system 
which measures the tip 
temperature - to change the 
operating temperature, you 
simply change the tip. Simple - 

yet more effective than just about 
any other system. Cat T-3000

ONLY
$^4çso

GIVE YOUR BOAT A 
XMAS PRESENT... 
one that could save your life!
If you own a boat without a two-way radio, you're mad. Stupid.
Crazy. And possibly breaking the law. (If you go "outside" without a 

radio or EPIhB you are!) Yeh, we know, "It will never happen to you”. 
Huh! Try telling that to the dozens of people lost last year (or their 
families).

27 Meg AM Only *139*
That's right: protection for you and your family for less than a 
hundred and forty dollars. Are you that mean? Sea Simba has all 
10 marine channels fitted; full legal power. Cat D-1718

27 MegAM/SSB: Justs279
Ifyou want really top range, top performance on 27MHz, you want 
SSB. It has the punch to really get through. The Barracuda has 12 
channels, also has AM for compatibility - and is great value. 
Cat D-1714

VHF Marine: The Best for ‘399
For inshore and harbour work, you can t beat VHF. Ultra-reliable 
communication, and if you suddenly find a million ton tanker bearino 
™*n. 'you know they're listening! Top performing Uniden
MC610 is the one you really want, SEAPHONE APPROVED. Cat 0-1720

As far as we can determine, the one millionth Fun 
Way into Electronics kit (containing the $1000 gift 
certificate) is STILL OUT THERE. To date, no-one 
has claimed their prize, which means that the kit is 
probably still sitting on a shelf in a Dick Smith 
Electronics store (or maybe at DSXpress. Or an 
Authorised Re-seller. Who knowsl) 
One thing’s for sure: With Christmas coming up, 
virtually EVERY Fun Way kit is guaranteed to be 
sold. So SOMEONE IS GOING TO WIN THE $1000 
PRIZE IN THE NEXT FEW WEEKS.

WILL IT BE YOU?
_________________________ Permit Nos: (NSW) TC88/2231 (ACT) TP88/7914

$1000
BONUS!

sensational savings on phones;
Why should you miss out just because this is a hobbyist magazine? 
These prices are too good to miss out on!

Message Forwarding 
Phone Answer Machine
Yes, it actually rings a pre-programmed number to 
say there's a message waiting. EG - you're at work, 
someone rings home. Your machine tells you so you 
can retrieve the message remotely! Unbelievable!
Cat F-6145

$100 OFF $390*299

Cordless Phone with the
Works
Including a great saving! Just plug it in to your 
phone socket (can completely replace existing phone 
if you wish!) Has call button to summon handset 
from base, security coded dialling, the works!
Cat F-5885

NOW *179

WHILE 
THEY LAST 
Limited stocks only of these 
bargains. Once they’re gone, 
they're gone!

Electrolube 
Plus 2x
Pen-shaped lubricant for 
general electronic use. 
Great for getting into 
inaccessible areas.
Cat N-1047

WHAT AN 
ANTENNA!
WHAT A 
SAVING!
No matter what you’re into, this 
is! Scanning? It s a suberb VHF 
scanner antenna. Amateur? 
Covers from 80 to 480MHz so 
you've got the 2m band sewn up! 
Vertical Discone type with 3dB 
gain, handles 500W transmitter 
power.Cat D-4315

Was $169 
NOW
ONLY•129

Low Profile 
Transformers
Aussie made by Ferguson, low 
profile and fully shrouded 
connections. All one low price: 
choose the voltage/current 
combination you require.

PL10/20VA (2x 5V, 2A) 
Cat M-3596
PL/15/20VA (2x 7.5V, 1.3A) 
Cat M-3597
PL18/20VA (2x 9 V, 1.1 A) 
Cat M-3598
PL24/20VA (2x 12V, 0.85A) 
Cat M-3599
PL30/20VA (2x 15V, 0.69A) 
Cat M-3600

POWER!
Nominal 12V DC output (13.8V) 
with 2A peak output - great as a 
bench supply for most 
small 12V audio (car 
radio, cassettes, etc) 
or a G/P supply.
Cat M-9545

$75

WAS $6.50 .
NOW $495

Matte Block jB
Spray 'æ^ç'

Quick drying, matte finish 
spray for general 
touch-up and panel 
finish. CatN-1070

WAS $3.95

ALL ONE PRICE

‘29” M

GET INTO SCANNING!
What a great hobby: nb licences or qualifications required, and 
you can start straight away with these superb Bearcat Scanners'

175XL Mobile 100XL
Cavers all papular bands, with 
16 channel memory to store 
your favourite frequencies. 12 
volt operated, comes with AC 
Adaptor to use at home.

7 »369

Handheld
Our most popular - 
16 channel memory, 
covers 9 bands 
between 66 and 
512MHz. Complete 
with rechargeable 
NiCad batteries 
and charger!
Cat 0-2813

‘399

Bigger!
If you need heaps of 
power, this one has it. 
Huge 4A peak gives 
you plenty of reserve 
oomph. Great service 
bench supply. 13.8V 
DC output. Cat M-9547

Silver Spray
Anti glare silver paint in a — 
handy spray can. Quick Nm 
drying, elegant finish. Cfi
Cat N-1076

Was $2.95 E3

Silastic 
738RTV \
Neutral curing Silastic 
738RTV in 85g tube. No 
corrosion problems here.
CatN-1226 -

Was $12.95 now O

Keep Your Cool
And keep your equipment cool. Mini rotary fans are simple to fit, 
connect straight to 240V and are whisper quiet. Can be installed for 
suck or blow. Your equipment will say “thanks, mate!"

Two sizes to choose from:
Standard Size (120mm square) Cat Y-8500 
Mini Size (80mm square) Cat Y-8505

Both a _

same 39095 
price: W w

XMAS GIFT IDEAS FOR HIGH- TECHS
Into 
Backgammon? 
Now you can play by yourself 
and really sharpen your skills! 
Sensory Backgammon has 9 
adjustable levels, even has game 
position program. Cat Y-7066

How About
Chess?
The Novag Piccolo is ideal for all 
levels - from beginners up. Mini 
sized game in fold-up wallet.
Cat Y-7080

And More 
Chess?
Slightly better, slightly higher 
price; the Kasparov Mk10 is a 
238mm square set with 8 levels 
of play. Programmed to full 
international rules. Cat Y-7070

‘24

DICK SMIT 
TRONICS 
SMITH ELE 
NICS DIC 
TH ELECTF 
S DICK SI 
ELECTRON 
DICK SMIT 
CTRONICS 
K SMITH El 
ONICS DI 
MITH ELEC 
ICS DICK 
H ELECTRC

DICK SM 
LECTRONK 
ICK SMITH 
TRONICS 
SMITH ELE
NICS DIC 
TH ELECTR 
S DICK SI
ELECTRON 
DICK SMITI 
CTRONICS 
K SMITH EL 
ONICS DI 
MITH ELEC 
ICS DICK 
H ELECTRC

DICKSM 
LECTRONK 
ICK SMITH 
TRONICS 
SMITH ELE 
NICS DICI 
TH ELECTR 
S DICK SF 
ELECTRON 
DICK SMITI 
CTRONICS 
K SMITH EL 
ONICS Dll 
MITH ELEC 
ICS DICK 
H ELECTRO

DICK SMI
LECTRONK 
ICK SMITH 
TRONICS 
SMITH ELEI 
ONICS Dl< 
MITH ELEC 
ICS DICK 
H ELECTRO

DICK SMI 
LECTRONK 
ICK SMITH 
ELECTRONI 
DICK SMITI 
K SMITH EL 
RONICS D 
MITH ELEC 
DCS DICK 
H ELECTRC 

S DICKSM 
LECTRONK 
IONICS Dii

Hey! That’s probably you! Wouldn't you like to pit 
your wits against a smart-alec chip that’s trying hard 
to show you it’s smarter than you are?

And Even 
More?
Yep! The Novag Allegro is 
suitable for everyone from 
novices to club tournament level 
with a 2K program capacity and 
15MHz clock speed. 8 levels of 
play. Cat Y-7085

And The Best
The superb Kasparov Mk12 is 
the ultimate in chess computers: 
not just 8 levels of play, but 
three levels of coaching, threat 
warnings, 8 pre-programmed 
study levels ... everything. Cat 
Y-7065

Finally: Not 
Chess!
Here’s the perfect gift for the 
hiah-techer: a neg ion generator! 
Wnat, you say? Fantastic for 
ham shacks, workshops, etc - 
we know they work because we 
use them! Cat Y-9000s8g^

MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS:

s »64«
. 1J*“ Electronics 86 7022 • Borni: F.R.H. Electrical 61 1861
• ntoto • Oartostotm: Newtronics 43 9600 • Coifs Hartoor: Coffs Harbour Electronics 52 5684

1 kiyr c 39C Ele(*™cs 54 5006 • Boo Ions: John Sommerlad Electronics 32 3661 . 5^. M,'.atr°nics62,,4^ VVrlling Electronics 22 1821 • Usmort: Decro 21 4137 • Mom: Moree Electronics 52 3458 

òTT’' 7íL3895 * N‘m: ™wra Electronics 21 4979 • Warna: Phillips Electronics 21 6558 «WC • Moneti Morwell 
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The great 
space suit contest
A new generation of space suits is going to be needed for the next phase of 
space exploration. Two competing teams of NASA engineers are vying for the 
prestige of coming up with a successful design.

by STEPHEN ROBITAILLE
When tomorrow’s space station 

astronauts slip out through the air lock 
to go to work each day, they’ll be 
trusting their lives to their clothes. Not 
only will the space suits need to shield 
them from the vacuum, but also from 
the 400-degree difference between their 
sunlit and shadowed sides and from the 
man-made bits of junk zipping past.

Yet the suits also will need to be 
comfy places to work for three to five 
hours, offering snacks, drinks and 
“bathroom facilities”. And they’ll need 
to be easily repaired and modified, for 
the next user. That’s more than today’s 
space suits, designed for brief stints 
outside the space shuttle, can deliver. 
The US National Aeronautics and 
Space Administration’s smart guys are 
working on the problem.

Engineers at Lyndon Johnson Space 
Center in Houston (Texas) are testing 
two prototype space suits to see how 
well they’d work outside the station.

For the NASA centers involved, the 
testing is a politically charged event that 
pits their respective engineers in a race 
for prestige and space program 
approval.

Engineers at NASA/Ames Research 
Center in Mountain View (California) 
designed an all-metal suit; the entry 
from Johnson itself is a fabric-and-metal 
suit.
Political hot potato

There’s a good chance neither team 
will win. “I think what you’re going to 
find is that they’ll be taking the best of 
each suit and meshing them together,” 
said Hubert “Vic” Vykukal, head of the 
Ames design team. “I don’t think that 
politically either suit will win as it is.”

“There were no negative comments” 
by astronauts during preliminary tests 
that concluded March 11 at Ames, 
Vykukal said, but he declined to discuss 
the specifics to the tryout. “I really 
don’t want to say anything more about 

it,” Vykukal said. “It’s a very political 
thing because there’s different opinions 
on the whole business and a lot of sensi
tive political issues.”

According to NASA’s plans, the 
$US14 billion space station, a 445-foot- 
wide matrix of girders containing four 
laboratory and living modules, will be 
assembled in space by astronauts begin
ning in 1994 and ready for occupancy in 
1996. It will be staffed by eight astro
nauts and serviced by eight shuttle mis
sions a year.

The challenge of Vykukal and Joseph 
Kosmo, project chief of the Johnson 
Center’s suit, was to come up with a 

Ames' all-metal space suit provides up to 80 per cent of normal mobility. It 
also comes with food, drink, cooling, urine collection facilities and enough 
oxygen for up to 8 hours of work.

suit tough enough to handle the esti
mated 1,000 to 2,000 hours of work out
side the station each year. Tests on 
Kosmo’s suit begin next month.

Flexibility
A crucial question is how well each 

suit will flex with its occupant.
Vykukal’s answer to the engineering 

issues of the space station suits is a 185- 
pound aluminum model that features a 
series of hinged joints at the body’s 
major motion points. If the Ames suit 
wins the design competition, it would be 
the first all-metal suit employed in the 
US space program.
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“You’ll just design a hard suit to have 
enough range - that’s what this test is 
all about, to find out how it does,” 
Vykukal said. “You want to minimize 
the amount of work required to move 
the suit, so they can concentrate on 
work.”

Kosmo’s suit also relies heavily on 
aluminum. A two-piece metal shell 
covers the body from neck to hip and 
sports hinged metal shoulders. But the 
lower arms and legs are all fabric, which 
according to Kosmo will give astronauts 
the extra bit of flexibility that metal 
garb denies them.

“Naturally, what you try to provide is 
full body mobility at the waist, hip, 
shoulders, elbows, knees and ankles,” 
said Kosmo. “I think we have a good 
80% of full mobility.”

NASA engineers conducted two sets 
of tests on the prototypes. In the first, 
suit-clad astronauts stand in front of a 
plexiglass wall with a grid imprinted on 
it and go through a series of mobility 
exercises.

The grid shows the movement that 
can be attained with each suit, while 
monitors connected to the suits gauge 
the amount of force needed to complete 
the move.

In the second round of tests, astro
nauts will go under water at the centre’s 
Weightless Environment Test Facility, a 
swimming tank outfitted with “work 
areas” similar to those of the space sta
tion. The astronauts will perform rou
tine tasks to evaluate the suits’ peform- 
ance.
Protection

Another major design factor, Vyku
kal said, was to protect astronauts from 
micrometeroroids and the flotsam that 
is the legacy of 30 years of satellites and 
disposable rocket boosters. The Air 
Force currently tracks about 4,000 
pieces of debris. Engineers estimate that 
millions of smaller pieces also orbit the 
Earth, moving as fast as 20,000 mph.

The threat is real: one shard of so- 
called “space junk” once put a gouge in 
a space shuttle windshield.

Suits worn by the shuttle astronauts 
have a fibreglass chest piece, while the 
shoulder, arm and leg section are made 
completely of fabric. The suits would 
not give astronauts enough protection.

“You’ve got to put more protection in 
the suit because the longer you’re out 
there, the chances of getting hit by 
man-made debris go way up,” Vykukal 
said. That’s why his suit is all metal.

The fabric portions of Kosmo’s suit 
will employ multiple layers of material 
to protect astronauts from passing de
bris. The layers will be made of Da-

An astronaut wearing the Ames space suit is lowered into a ‘zero gravity’ 
water tank, to practice typical operations in space.

cron, Mylar and a third material whose 
composition is classified, Kosmo said.

Harsh environment
The astronauts must also be protected 

from the extreme temperature varia
tions in space. When facing the sun, the 
temperature on their chests will reach 
about 285°, while that on their back
sides, facing the void, will drop to 
minus 200°.

For insulation against this, Vykukal’s 
metal suit would be covered with a 
coating of gold five one hundred-thou
sandths of an inch thick. If more insula
tion is needed, a double-hull model 
filled with thermal material could be 
used.

In Kosmo’s suit, the multiple layers of 
fabric, along with an overlay of another 
material that will cover both metal and 

fabric portions, will seek to insulate the 
astronauts.

Both suits will be pumped up to twice 
the air pressure of current shuttle suits. 
This would eliminate time-consuming 
and inconvenient preparations now re
quired to avoid the bends, a fatal condi
tion caused when air pressure surround
ing the body is lowered too rapidly and 
nitrogen in the body bubbles into the 
blood.

Shuttle astronauts must spend about 
four hours breathing pure oxygen be
fore donning their suits, to rid their 
bodies of nitrogen, or must lower air 
pressure inside the shuttle’s cabin. 
Lowering cabin pressure can ruin ex
periments that rely on steady, sea-level 
pressures.

Another design constraint is that the 
suits will be hundreds of miles above
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Space suit contest
the closest repair shop, so maintenance 
must be simple and the supplies recycla
ble.

Fixing the suits would be simple, say 
their designers, because both feature 
snap-off parts that can be easily re
placed. Vykukal’s suit has fewer moving 
parts than Kosmo’s but the fabric com
ponents of the Houston suit take up less 
room than their metal counterparts.

Astronauts will tailor both suits to fit 
their body size with circular aluminum 
inserts, which will be attached to the 
suits at key points, such as the elbows 
and hips. The Ames suit has two torso 
sizes, one for men, one for women.
The gloves

A major challenge is the gloves, a 
traditional sore point with astronauts, 
who complain of not being able to get a 
good grip on things.

Kosmo said he is testing two basic de
signs. One is made of Teflon cord 
mesh, while the other has a series of 
connected hard metal sections. Both 
have hinged knuckle and wrist joints 
and a steel bar along the palm to main
tain the glove’s shape.

“With the other body joints, those are 
fairly gross mobility areas,” Kosmo 
said. “With the gloves, you have the 
hand, which is such a highly mobile sys
tem.”

Getting into either suit apparently will 
be the least of astronauts’ worries. As
tronauts enter via an entry hatch on the 
back and close the hatch with a control 
cord that encircles the waist. Attached 
to the back will be a backpack to dis
pense oxygen and remove both carbon 
dioxide and moisture.

“Everything must be regenerable,” 
said backpack design chief Mike Law- 
son. “The shuttle suit is like a sprinter, 
but the space station suit must be like a 
long-distance runner.”

Lawson is evaluation three prototype 
backpacks. The packs will contain an 
eight-hour oxygen tank and a canister to 
absorb moisture and carbon dioxide. 
After returning to the space station, as
tronauts will put the carbon dioxide 
through chemical processes to convert it 
back to oxygen.

A wax “radiator” on the backpack 
will absorb heat generated by the astro
naut’s body and the chemical reactions 
of the carbon dioxide absorption sys
tem.

Standard issue on both suits will be a 
“cooling garment,” a series of tubes en
cased in fabric through which passes

Inside the water tank, working conditions approximate those of space, and 
allow the suits to be evaluated.
cooled water. This will keep astronauts 
from steaming up their suits with perspi
ration.

For thirst and hunger pangs, astro
nauts will have a rectangular food stick 
and water bag mounted to the side of 
their helmet.

When nature calls, male astronauts 
will urinate into a bag using a latex tube 
that Kosmo likened to a an open-ended 
condom. Female astronauts will be out

fitted with nappy-like panties that con
tain a chemical called “super slurper” 
that will draw the urine to the diaper’s 
outer layer, Kosmo said.

With the trials under way for the two 
suits, their designers already are looking 
toward the next big project.

“After a while, you’re just giving it 
design tweaks, but the big challenge is 
over,” Kosmo said. “I’m thinking about 
voyages to Mars next.” &
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Can you spot the eight features on 
this scope that you won't find on

VOLTB/OIV V0LT8/0IV

CHI X

uneckin^fne specs on low cost scopes can get a bit repetitive - 
Yes, they all have 20MHz bandwidth and Yes, they've all got 6" rectangular screens. 

Some have 1 mV max sensitivity. So what's different about the New Goldstar OS7020?
5. Trigger Hold-Off
Another aid to triggering - use this control to delay the 
sweep on complex waveforms

1. Variable Sweep Control incorporating x10 
Magnifier
Simply adjust the sweep to give a suitable trace then pull 
control for a x10 magnified image.
2. Uncal Warning Lights
When the timebase or input controls are not in their 
calibrated positions you'll see a warning light - handy if 
you're taking measurements.
3. Triggered LED
If the input level is sufficient to trigger the OS7020, then 
this LED is illuminated. Saves a lot of time fiddling when 
you're not certain that you've got proper triggering.
4. TV-V & TV-H Triggering
These switches are a further aid to triggering and are 
particulrly useful for the TV service technician.

6. Professional Tilt Handle.
Many manufacturers take a short cut and give you a 
cheap carry strap. Not so on the Goldstar OS7020; you 
get a professional multi-position tilt handle.
7.1 mV maximum Sensitivity
Use the built-in x5 magnifier to get 1 mV/div maximum 
sensitivity.
8. Made by GoldStar
Your guarantee of quality. The OS7020 is designed and 
built in Goldstar's own factory. Many of the parts are 
specially made by GoldStar. That's why we can offer a 
one year warranty and extra features at no extra cost!

Also enquire about the OS7040 scope. 
40MHz/1 mV with delayed sweep. 

$1380 inc tax with 2 probes. 
$1150 ex tax with 2 probes

Check these prices!
Q inc tax complete withJ) nQQ two high quality

switchable probe kits
$740 ex tax with probes

Gotta 
Gatta 
GoldStar
Dealer enquiries welcome. Call (02)736 2243 
Recommended prices only

You've Gotta Getta Goldstar Scope from :
A.C.T. John Pope Electrical (062) 80 6576 • J Blackwood & Sons (062) 80 5235 • George Brown (062) 80 4355
N.S.W. J Blackwood & Sons • George Brown 519 5855 Newcastle 69 6399
• Auto-Catt Industries 526 2222 • D.G.E. Systems (049) 69 1625 • W.F.Dixon (049) 69 5177 • Ebson 707 2111
• Macelec (042) 29 1455 • Novacastrian Electronic Supply (049) 62 1358 • Obiat Pty Ltd 698 4776
• Petro-Ject 569 9655 • David Reid 267 1385 • Digitel 709 6511 • Geoff Wood 427 1676
N.TERRITORY J Blackwood & Son (089) 84 4255, 52 1788 • Thew & McCann (089) 84 4999
QUEENSLAND Auslec 854 1661 • G. Brown Group 252 3876 • Petro-Ject (075) 91 4199
• St Lucia Electronics 52 7466 • Cliff Electronics 341 4655 • L.E.Boughen 369 1277
• The Electronics Shop (075) 32 3632 • Thompson Instruments (Cairns) (070)51 2404
• Nortek (Townsville) (077) 79 8600
S.AUSTBALIA Protronics 212 3111 • Trio Electrix 212 6235» Industrial Pyrometers 352 3688
• J Blackwood & Sons 46 0391 • Petro-Ject 363 1353
TASMANIA George Harvey (003) 31 6533 (002) 34 2233
VICTORIA Radio Parts 329 7888 • George Brown Electronics Group 878 8111 • G.B. Telespares 328 4301
• A.W.M. Electrical Wholesalers • Petro-Ject 419 9377 • J Blackwood & Sons 542 4321
• Factory Controls (052) 78 822 • Mektronics Co 690 4593 • Truscott Electronics 723 3094
W AUSTRALIA Atkins Carlyle 481 1233»Dobbie Instruments 276 8888 • Protronics 362 1044



At what age are you co
Allow us to tell you the true story of 

a SCUBA-diving instructor.

He had a pretty good life.

The small school he A

operated on the Barrier 

Reef was doing alright.

There were plenty of

tourists who wanted to learn the sport, 

so the income was reasonable.

All in all the instructor felt he had 

it made. But after a while, he got to 

thinking, “What am I going to do when I get 

older? I can’t spend the rest of my life 

diving!*

Too old for new tricks?

His friends thought he was worried 

about nothing. “Just about anyone 

would give their right arm to do 

what you do? they said. “And 

besides, you’re only 22? Still, the 

instructor’s concern continued, so 

he looked at a paper to see what 

was going, and made a few calls.

The enquiries led him to the 

► conclusion he’d suspected; that he 

was too old for any worthwhile training or 

apprenticeship schemes.

Even if he’d been 18, he was told, 

he’d have been considered a dog too old 

for new tricks. This story does have a 

happy ending, however.

Can you do something about it?

The instructor sent off a coupon not 

unlike the one you see in the bottom corner, 

and subsequently found out about the 

RAAF’s Adult Technical Training.

The instructor’s plight, in fact, was not 

unusual. There’d be thousands of men and 

women who discover some time in their 

lives that they are dissatisfied with their jobs, 

and want to start afresh. This is where the

RAAF can help.

We can retrain you as an aircraft 

technician if you’re between 17 and 34.

Working with jet engines, navigation 

systems, armaments and the like, may be 

something you’ve never considered.

Out of your depth?

Indeed, you may feel you’d be completely 

out of your depth in such a highly technical



nsidered over the hill?
environment. But there’s a good chance that 

this may not be the case.

We could tell you, for instance, the story 

of the 30-year-old railway ticket collector who 

can now put a Hercules engine together in 

his sleep. Or there’s the 28-year-old former 

bricklayer who’s now an expert on F/A 18

We also have a female clerk from the 

public service, who at age 22, decided 

become an expert on aeronautical 

instruments. Our SCUBA-diving 

instructor made ground radars his 

field of expertise.

The School of Life?

The point being made is this: 

The RAAF won’t discriminate 

against you because your further 

education has been in the School 

of Life.

In fact, if anything, we feel that your age 

and experience would make you a more 

desirable employee for these reasons.

Reflecting this, the Adult Technical 

Training we’d put you through lasts around

12 months. Apprentices, on the other hand, 

take four years to gain similar qualifi

cations. When you decide to leave the 

RAAF, you’ll soon discover

that, with your skills, you’ll be

Where do you go from here?

In return, we’ll post you all 

the information on RAAF

at the top of your field. And that’s a 

far cry from being over the hill.

Your next step is to fill in the 

coupon and send it off.

Adult Technical Training.

You must hold Australian citizenship, 

and have completed (or be completing) your 

schooling to year 10 with passes in English, 

Maths and Science (with a Physics content).

To: RAAF Careers, Freepost 2600AF, 
GPO Box XYZ (in the Capital City nearest you.) 

Name__________________________________  

Address_________________________________

Telephone

_________ Postcode

Date of Birth_____

. Highest Educ. level attained or being studied . 
I Or phone an RAAF Careers Adviser on Adelaide 237 6222. Albury 218277. I 
I Bendigo 412500. Brisbane 2262626. Canberra 57 2311 Geelong 211588. Hobart I 
' 34 7077. Launceston 311005. Melbourne 6962905. Newcastle 263011. ' 
I Parramatta 6351511. Perth 325 6222. Sydney 219 5555. Townsville 72 4566. I 
' Wollongong 281855.

ADULT TECHNICAL TRAINEES Q RAAF |



Frankly Frank
Musings on matters electronic by FRANK LINTON-SIMPKINS

Electronic smog
The ‘Piper Alpha’ episode must 

surely have been the electronic issue of 
the year, even now.

First let me set the scene in the Straits 
of Hormuz and to seaward. The area is 
awash with radiations. Dhubai Airport 
has civilian radars, so does the Iranian 
civil port opposite across the gulf.

The United Arab Emirates’ military 
forces have US and/or UK military 
ground radar gear; the UAE airforce 
has planes and helicopters aloft at most 
times with radars operating; the US has 
one cruiser and several destroyers in the 
gulf with radars of several sorts all oper
ating; the Italian navy has several de
stroyers in the gulf also with more sorts 
of radars operating; the UK navy has 
one frigate in the gulf at all times with 
radars operating at all hours; the US 
has a large carrier to seawards of the 
straits and its combat air patrol, heli
copters and mini AWACs (Grumman 
Tracker) are all in the air and with 
radars operating at all times; the Saudis 
have their AWACs planes up and their 
radars operating at all times; the US has 
its AWACs planes over the gulf at all 
times; the Iranian military radars both 
ground and for its Chinese Silkworm 
missiles, plus the Hawks supplied by the 
US so the Contras could be supported 
(although Congress had vetoed the 
idea). You should be able to cook the 
ship’s dinner using the ambient micro
wave environment.

In that sort of electronic smog and 
with that sort of overcrowding of mili
tary forces, the accident (if that is in
deed what it was) was probably inevita
ble. It also has to be pointed out that 
the last time the US navy actually en
gaged in a seabattle, with any risk to 
the US was the Battle of Leyte gulf in 
the 1940’s. So the most charitable atti
tude must be taken to the events and 
we have to assume that the whole thing 
was a tragic accident, due to poor train
ing and inexperience.

But the data doesn’t read that way. 
Firstly the US tells us that the Iranian 
plane was out of the correct corridor; 
that it was emitting the IFF signal not 
just for a civil airliner, but for a military 
plane; that it was descending on a path 
right over the US ship and that the US 

ship was under attack by five Iranian 
naval units. It was also claimed that the 
radar on the Vincennes, supposedly the 
most modern US naval vessel in service, 
couldn’t tell an Airbus from a Tomcat - 
which is nearly a quarter its size and 
nearly four times as fast. Shakespeare 
once wrote, “When my love swears that 
she is made of truth, I do believe her, 
though I know she lies.” Here the bard 
speaks for me, I am afraid and sad to 
say.

Let us take the US story part by part. 
Dhubai civil radar and its Air Traffic 
Controller says that the airliner was in 
the corrider and now even a UK report 
agrees. Besides the US captain had the 
regularly scheduled flight on his list, but 
failed to see it.

Now the thing about the dual civil/- 
military signals coming from the trans
ponder on the Iranian plane. Since 
these are separate units it would mean 
that the Iranian ground service people 
would have had to modify the air frame 
to fit both. No one else, not even the 
nearby US ships, confirms the Vin
cennes’ story.

But on the other hand the other US 
ship says that the airliner was climbing, 
not descending. The UK information 
and Dhubai control confirm this.

It is true that the US Cruiser was 
under attack from five Iranian naval 
craft. The craft were inflatable speed 
boats, with machine guns and rifle gre
nade launchers on board. Presumably 
the crews would have personal arms as 
well.

Now let us look at the radar, which 
couldn’t tell how an Airbus differed 
from an F14 Tomcat. Some five years 
ago the prototype Australian Jindalee 
“over the horizon” radar in the NT 
could detect and identify aircraft taking 
off and landing at the old Singapore air
port. During the Falklands war the UK 
frigates, then up to several decades old, 
could identify by radar the types of Ar
gentine aircraft at ranges up to 200 ki
lometres and identify different types of 
missile up to ten miles away. It was sad 
that the UK battle computers’ programs 
identified Exocets as ‘friendly’ missiles 
because of the NATO navies which 
carry them, but there was no problem

in identifying them as Exocets.
It would seem unreasonable that years 

later, US ships could not do what UK 
ships did in the Falklands. It sounds un
believable, but it is possible that here 
the US may have been telling the truth.

Two years ago the US magazine Dis
cover reported that the Aegis system 
used on the Vincennes couldn’t detect 
missiles flying under 150 metres or air
craft over 15,000 feet. It also reported 
that the Aegis system had been tested 
on a landlocked base in New Jersey and 
not in realistic conditions.

Since the overthrow of the Shah and 
the taking of the hostages in the gigan
tic US embassy in Tehran (the embassy 
covered about the same area as the 
northern part of Hyde Park in Sydney) 
and the fearful mess of the attempted 
rescue raid that went so tragically and 
expensively wrong, the Iranians have 
pestered the US almost to the point of 
despair. They have used low tech mines 
to damage the latest US naval vessels 
and to damage ships travelling under 
US naval protection.

Those inflatable speedboats would 
truly annoy a US commander, even 
though they could do very little harm 
beyond breaking a few windows. It is 
hard to go past the thought that the US 
simply got tired and decided to teach 
the Iranians a lesson. With the US’ lack 
of appreciation of what the world thinks 
of it, the inevitable conclusion is that it 
failed to realise the consequences.

Alternatively the electronic smog was 
too intense for the latest US high tech 
gear and the story told by their officials 
may be true. I hope so. I’d really rather 
they be proved massively incompetent 
than massively murderous. Oh, and one 
other thing: the downlink from the 
AWACs to the Vincennes must have 
failed also, as we know that the 
AWACs radars can tell an airliner from 
a fighter plane.

Frankly I don’t believe a word of the 
US official version, coming from a na- 
(Continued on page 142)
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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 and try 
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 235 3677
Adelaide 2430155
Perth 2774199
Brisbane 8440191.

United Notions 1543

Philips Components

PHILIPS PHILIPS



Compact Disc Reviews by RON COOPER

th€ .symPHonic 
AOUnD 5TAG€ 

A LISTENER'S Gù'IDE
TO THE AH AW SCÍENCS Of X2C0R0JNG TUE («CEBSTiA

SYMPHONIC DEMO
The Symphonic Sound Stage 
A Listener’s Guide to the Art 
and Science of Recording the Orchestra 
Delos D/CD 3502
Playing time: 71 min 56 sec.
PERFORMANCE

123456789 10

SOUND QUALITY
123456789 10

Here is a very interesting disc of ex
cerpts from the Delos library. Contrary 
to what the cover might imply there is 
no commentary about the art and sci
ence of recording the orchestra, but 
quite detailed notes and explanations 
telling why they made their various 
decisions when recording these works.

The excerpts are from Thus Spake 
Zarathustra (R.Strauss); Roman Festi
vals (Respighi); The Three-Cornered 
Hat (Falla); Romeo and Juliet (Proko
fiev); The Firebird (Stravinsky); Con
certo for Orchestra (Lutoslawski); Piano 
Concerto No.2 In D Major (Haydn); 
Cello Concerto No.l In C Major 
(Haydn); Nights In The Gardens Of 
Spain (Falla); Roman Festivals (Re
spighi); Dance Of The Seven Veils 
(R.Strauss);

As you will notice, most of the selec
tions are from the late romantic to mod
ern periods and have considerable sonic 
impact, particularly the bass end which 
is excellently recorded.

As far as the overall balance and 
sound quality is concerned it is very 
good, but I did feel a slight lack of co
herence compared with other top 

recordings such as Telarc and Denon. 
However, this is only a minor criticism.

A useful glossary of some of the 
terms used in stereo recording is also 
enclosed. A most interesting disc.

PROKOFIEV TELARC

Lieutenant Kije

PROKOFIEV
Alexander Nevsky
Lieutenant Kije
Los Angeles Philharmonic
Andre Previn
Telarc CD 80143 DDD
Playing Time: 60 min 40 sec
PERFORMANCE

123456789 10

SOUND QUALITY
123456789 10

Prokofiev was an excellent composer 
of film music, in fact the Russian film 
director Eisenstein regarded him as a 
genius.

Alexander Nevsky was a serious film 
made in the late 1930’s as a propaganda 
film to raise the morale of the Russian 
populace in the likely event of a war 
with Germany. However, although the 
film was very successful it was with
drawn from circulation after the signing 
of the German-Soviet pact of 1939. 
Prokofiev salvaged the score by turning 
it into a very successful cantata for con
cert use, which is beautifully captured 
on this recording.

Obviously this music is not every
one’s cup of tea, but I certainly found it 
quite bright and refreshing. It does re
quire two or three listenings to appreci
ate it but the overall effect of the sound 
of a very coherent choir and orchestra is 
excellent.

The second Prokofiev work on this 
disc, the Lieutenant Kije Suite, is a 
sheer delight from the start and an ex
cellent hifi demo to boot. Telarc, I feel, 
are one of the few labels to produce 
consistent excellence with their products 
yet this one is probably one of their 
best, - great depth of sound - the best 
recorded bass drums in the business - 
no boominess and a very coherent over
all sound.

Previn and the Los Angeles Philhar- 
monica are simply superb and I can 
only award this disc a top score.

FLUTE WORKS

I Musici
Severino Gazzelloni
Flute Concertos by Tartini,
Pokorny, Boccherini, 
Mercadante, Vivaldi 
Philips 420 875-2 ADD 
Playing Time: 61 mins 28 secs
PERFORMANCE

123456789 10

SOUND QUALITY 
1 2 3 4 5 6 7 8 9 10

Apparently much of the music pre
sented on this disc, which highlights vir
tuoso display, was written for the Vene
tian Orphanage of the Pieta. In this in
stitution the female performers played 
behind grills and thick curtains, hiding 
them from the large audiences which 
came to hear them.

Vivaldi was the director of Pieta dur
ing the first two decades of the 18th

(Continued on page 142)
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CML products have the ability to

Consumer Microcircuits Ltd 
are dedicated to the design, 
development and manufacture of 
specialised CMOS LSI ICs for mobile 
radio, telecom, defence and industrial 
applications.

Recently Introduced Products 
include:
FX009 Digitally Controlled 
Amplifier array
FX214/224/234 VSB voice 
Scramblers
FX304 Duplex filter array 
& frequency inverter scrambler 
FX306 Audio filter array for 
AMPS cellular radio

FX346 Audio processing array 
for AMPS cellular radio
FX365 pP Compatible 
CTCSS encoder/decoder 
FX375 Tone operated private 
squelch circuit
FX406 Universal analogue 
signal processor
FX419/429/439 FFSK modem
FX709 Voice store and retrieve 
CVSD codec
FX611 Subscriber private 
metering detector
FX619 Eurocom delta codec

For answers to your audio 
processing and signalling requirements 
call VSI - We can help.

VS/
THE SOURCE OF 
CONSUMER 
MICROCIRCUITS 
LIMITED
VSI Electronics (Aust) Pty. Ltd.
An Electron House Company.
16 Dickson Ave., Artarmon,
NSW 2064, Australia.
Telephone (02) 439 8622.
Telex AA 22846. Fax (02) 439 6435.

• Melbourne (03) 543 6445 • Brisbane (07) 262 5200 • Adelaide (08) 267 4333 • Perth (09) 328 8499



FORUM Conducted by Jim Rowe

Let’s tie up some of those 
loose ends, before the next onslaught!
After last month's little set-to with the advocates of standar
dised symbolic rectangularity, I thought we'd have a quieter 
and more sedate little discussion this time around. It seemed 
like a good time to tie the ribbons on some of the topics 
we've looked at earlier in the year, by looking at points raised 
by people who wrote in afterwards...

But just when I thought it was safe to 
leave the symbolic maelstrom, with our 
circuits still intact, two more letters ar
rived on the same touchy subject. So 
before I can tip-toe into calmer waters, 
we'll have to devote a few more words 
to it. Hold onto your life jackets!

One letter was from a Mr Ian Homer, 
who is apparently ‘Electrotechnology 
Standards Officer’ at the Department of 
Transport and Communications in Can
berra. The other was a rather more im
personal and formal one signed by 
someone in the Electricity Commission 
of NSW called M.J.Begg (I think - the 
signature is a little hard to decipher), 
but with the qualification ‘FOR SEC
RETARY’. This suggests that M.J.Begg 
may be the secretary of the secretary, 
who although the originator of the let
ter, wished to remain nameless.

Only in this kind of umpteen-level or
ganisation, methinks, could you have 
secretaries with secretaries - and all 
paid for by the public purse. Out here 
in the real world, we're lucky if we only 
have to share our secretary with one 
other magazine! Ah well...

I should note that both of these later 
letters were rather less aggressive than 
that from Telecom's Mr Van der Zwan. 
However they both took much the same 
general line: disappointment that my 
original article on reading circuits had 
used ‘obsolete’, ‘superseded’ and ‘non
standard’ symbols. Mr Homer added 
the comment that while not suggesting 
it was intentional, the article might well 
undermine the “considerable effort and 
expense involved in establishing Austra
lian standards for graphical symbols 
used in electrotechnology.”

What I did notice about both of these 
later letters is that they were again sur

prisingly similar in both tone and word
ing to the two earlier letters. Of course 
this might be sheer coincidence, but it's 
beginning to look as if there could be 
some kind of an organised mini-cam
paign going on. Perhaps I have indeed 
upset one of the SAA mandarins, and 
he or she is getting all of their friends in 
the statutory authorities to write me let
ters of complaint...

One might be excused for suspecting 
something along these lines, surely. Per
haps the fact that only four letters have 
turned up simply shows how few friends 
an SAA mandarin may have. (All you 
need is a little paranoia, and you can 
explain anything!)

But what about those wonderful SAA 
standards AS 1102 and 1103 - whose es
tablishment has apparently involved so 
much time and effort. Did my article 
really undermine their credibility?

Perhaps it might have, I suppose. But 
if their credibility can be so easily un
dermined, it surely can't have been all 
that strong in the first place.

All four of my disappointed corre
spondents seem to regard these ‘stand
ards’ as sacrosanct, with the implied au
tomatic obligation upon all of us to ac
knowledge and slavishly use them. But I 
for one don't see things this way at all.

As far as I'm concerned, these ‘stand
ards’ are simply a set of conventions 
that happen to have been agreed upon 
and ‘endorsed’ by people representing 
certain statutory authorities and large 
engineering organisations, and they are 
used accordingly by people working in 
those authorities and organisations.

That's fair enough, of course. It's still 
a reasonably free country - these or
ganisations can get together and decide 
upon whatever they like.

But it by no means follows from this 
that they automatically have the right to 
bludgeon the rest of us into accepting 
and using their ‘standards’. No matter 
how fervently their advocates and custo
dians believe they have this right, and 
how aggressively they try to force the 
‘standards’ on us.

The fact is that the people concerned 
really represent only a particular group 
of organisations within the industry. So 
their authority really only extends to 
that particular sub-set of the industry. 
Those of us outside the organisations 
concerned didn't have any real say in 
either the appointment of the standards 
committee members, or their delibera
tions.

Without any representation in deter
mining the ‘standards’, it seems to me 
that we're accordingly under no obliga
tion to observe them. Certainly not au
tomatically, unthinkingly or just because 
their advocates claim the authority to 
force them down our throats - suppos
edly for our own good.

Frankly, it seems to me that the only 
way they're likely to get us to use them 
is by selling them to us. By explaining 
carefully and persuasively why their 
‘standards’ are clearly better than the 
way we're all doing things at present - 
so we can see the logic in jumping on 
the bandwagon. Not by simply pro
claiming in righteous tones that we've 
offended them by our heretical use of 
‘obsolete’ symbols.

When someone resorts to this tech
nique, it's not unreasonable to suspect 
that either they're not terribly good at 
selling, or they haven't got much to sell.

So I'm sorry, gentlemen of the SAA, 
I don't feel guilty at all about using 
those circuit symbols. Right at the mo
ment, you haven't given me a single 
logical reason as to why I should have 
used your symbols instead.

I still believe the symbols we've been 
using for years are much more descrip
tive and helpful than all your little rec
tangles. And judging by all those other 
magazines around the world still using
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0 
the same ‘obsolete’ symbols, an awful 
lot of people agree with me.

Perhaps you can yet convince us 
we're wrong. Why not try? But have a 
go at using logic next time, rather than 
force. Volunteers are always better 
motivated than conscripts...

By the way I'm not against having 
standards - far from it. But surely 
standards should be the best possible 
way to achieve the desired result, not 
just uniformity for its own sake.

OK then, that's that off my chest. 
Now for those follow-up looks at topics 
we've discussed over the previous few 
months.

Not surprisingly, there was one sub
ject in particular which didn't fail to at
tract some more letters. In fact it's 
amazing how much response it has gen
erated, for such a little thing.

Oh no - not that again, I hear you ex
claim! That's right, you guessed it:
The nanofarad

One interesting little follow-up letter 
came from regular correspondent and 
contributor Mr Bill Jolly, of Nambucca 
Heads in NSW. Bill didn't have much 
to say on the subject himself, apart 
from commenting that he hoped the 
subject would soon fade into oblivion. 

But he did quote a couple of comments 
from a letter sent to him from a friend, 
a retired university professor:

All this talk about nanofarads is a load 
of cobblers. It is no more difficult to 
convert ,002uF to 2nF than it is to con
vert 1500 ohms to 1.5k ohms - and I'm 
quite sure EA readers can do that!!

With regard to the much-discussed 
multipliers (4k7, 6u8 etc), we used them 
in the early 1950's at Astor to obviate 
(reduce?) drawing office errors. The sys
tem was a great success, and I don't 
recollect any great backlash from the 
servicemen of the day - who welcomed 
the idea after a short breaking-in period. 
It would be a very good move for EA as 
well.

Fair enough. I can't seriously argue 
with Bill's friend. And as you've no 
doubt noticed, we're using the nanofa
rad in our circuits. My only reservations 
about using the multipliers instead of 
decimal points are that (a) they prob
ably aren't as self-evident as their pro
tagonists claim, and (b) I'm still mindful 
of that possibility of being the star of a 
lynching party, if we change too much 
in EA too quickly. But more about this 
again shortly.

A few weeks before Bill Jolly's letter 
there was a much longer and more de

tailed letter from Mr Hugh Harrison, of 
Brighton in Victoria. Mr Harrison ap
parently worked for many years as a 
professional engineer with the State 
Electricity Commission of Victoria, and 
has only recently retired.

His letter is quite long, so I won't be 
able to quote it at length. But he raises 
quite a few interesting points, and sent 
copies of various references to back up 
the points made.

One point he raises is that the nanofa
rad as a unit has been used by that ven
erable British journal Wireless World 
(now Electronics and Wireless World) 
for at least 13 years. A copy of articles 
from their December 1975 issue cer
tainly demonstrates that this is the case.

Copies of advertisements from the 
October 1983 issue also demonstrate 
that at least three EWW component 
suppliers were advertising capacitors in 
nanofarad values, as early as 5 years 
ago - even though Radiospares still may 
not do so, as Jim Lawler pointed out.

This leads Hugh Harrison to comment 
thus:

I suggest it is the old story of supply 
and demand. If enough customers start 
asking for capacitors in nanofarads, 
some suppliers will start to scratch their 
heads, dust off the odd textbook or
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handbook and realise that they have to 
move with the times. And I submit that 
Electronics Australia has a responsibility 
to assist in the education process, not 
just tag along with the lame and blind. 
You concentrate on all the latest “hi- 
tech” in your features and New Products 
sections - so why stay “lo-tech" in your 
Projects and technical articles?

There is another practical reason sup
porting the usage of this unit, which ap
pears to have escaped notice. In the days 
of valve radios, it was unusual for a 
radio to contain more than a dozen 
resistors. So there was generally plenty 
of room on the circuit diagram to show 
a plate resistor of say “250,000 ohms”.

Designers of today's solid-state circuits 
are not so frugal in the use of compo
nents, and a relatively "simple and 
cheap” AM/FM receiver can easily em
ploy 100 or so resistors and a like num
ber of capacitors. So it is a real struggle 
to produce a circuit diagram of reason
able size, not helped if layout is dictated 
by component descriptions. Using ‘nF’ in 
place of a decimal part of a uF or 4-fig- 
ure multiple of pF, will usually save two 
digits with each entry.

But another point seems to have been 
missed by all, here. For quite a long 
time now it has been universally accepted 
that the unit symbol of resistance may be 
omitted. It is quite good enough to show 
just the value alongside the resistor picto
graph, which everyone understands - 
e.g., ‘470’, or ‘33k’. Why, then, is it nec
essary to add the unit symbol of capaci
tance to its value for every capacitor pic
tograph, which is surely understood by 
everyone also?

Why not just lOOp, In, lu - and dare I 
suggest it, 2.5m (in place of 2500uF)? 
Even WW didn't brave this last one, al
though they have adopted the rest.

Just to wrap this one up, I refer to the 
document “Metric Conversion for Aus
tralia”, 1971, issued by the Metric Con
version Board. Only a few people, such 
as Mr Jolly, now seem to be aware that 
a formal stance on units was adopted by 
the Australian government then, and that 
it behoves the population to observe the 
policy then declared.

A booklet based on that document and 
produced by the SECV makes it quite 
clear that the multiplier should be chosen 
“as far as possible” such that the value 
lies between 0.1 and 1000. That should 
definitely put paid to things like 8,200pF, 
10,000uF and .001 uF.

Finally, it appears that you still com
pletely baulk at the idea of supplanting 
the decimal point by the unit symbol.

May I join with Messrs McInnes, Heine
mann and Jolly in advocating this princi
ple. Wireless World has been using this 
principle regularly for at least 13 years 
also. Are we more backward than the 
English?

Hmmm - your comments are cer
tainly relevant, Hugh, and you've 
touched upon some aspects we didn't 
cover before, which were certainly 
worth airing. However even though I'm 
personally in favour of the nanofarad, 
and we're now using it in the magazine, 
I'm not sure if I can agree with every
thing you write - even on this aspect.

Your analogy of the ‘lame and blind’ 
is a graphic one, together with your 
contrasting of the various sections of the 
magazine. But is use of the nanofarad 
necessarily ‘higher-tech’ than continued 
use of the alternative units?

Essentially they're just different ways 
of conveying the same meaning, after 
all. There may be differences in their 
efficiency in communicating that mean
ing, and in their elegance in so doing, 
but frankly I can't see that the nanofa
rad is ‘higher tech’. It's only more mod
ern in the narrow sense, meaning that it 
simply hasn't been around as long as 
some of the other units. And I doubt if 
the ‘youthfulness’ or ‘age’ of a measure
ment unit is of any real relevance - I 
don't think they get tired with contin
ued use, requiring eventual replace
ment!

If that were the case, we'd surely 
have to be considering urgent replace
ments for units like the metre and the 
second, which have been around for 
much longer than the microfarad.

Surely the important thing about a 
unit is its ability to convey the compo
nent value concerned. 1 doubt whether 
even ‘old’ units are less suitable for cop
ing with new technology.

That said, I do tend to agree with you 
about the dubious need to add the ‘F’ 
after all capacitance values on our cir
cuits. It probably isn't necessary, as you 
suggest. Our dropping of the omega 
sign from resistance values some time 
ago certainly supports what you say. 
And as you've perhaps noticed, we've 
already started to use the millifarad in 
place of ‘thousands of microfarads’.

We've already had a complaint about 
it too, from one of the kit suppliers!

I'm also glad that you brought up that 
reference from the Metric Conversion 
Board, advising that multipliers should 
be chosen as far as possible to keep the 
indicated value range between 0.1 and 
1000. Perhaps by sheer chance, that's 
exactly the rule we've been trying to 
apply, in the last year or so. And it 
does seem to save significant space on 

circuit diagrams, as you suggest.
By the way, a third letter on the same 

topic of nanofarads and multipliers 
came from a Mr John ten Velde, of 
Tokoroa in New Zealand.

Mr ten Velde proclaims himself not 
only happy with our use of the nanofa
rad, but also very much in favour of the 
use of multipliers in place of the deci
mal point:

I disagree that the use of the format 
4n7, 2k2 etc can lead to confusion. I 
rather believe the contrary to be the case.

I often receive magazines of poor 
quality print, where parts of the letters 
appear to have worn away. This can 
easily lead to the decimal point being 
faint or worse - non existent, which 
could lead to incorrect component 
values. By placing the multiplier instead 
of the decimal point, there can be no 
confusion.

Incidentally while it may be true that 
the nanofarad is less commonly used 
than the microfarad, the millifarad al
most never appears in print, as yet. 
Surely with all the multi-thousand micro
farad capacitors now being used in 
power supplies, we should start using 
this multiplier more frequently.

On a similar note, I haven't heard the 
term megametre used very often. Surely 
this is a very useful term also, if only to 
car salesmen and mechanics.

Thanks for your comments also, John. 
Presumably you too will be happy to 
see that we've started to use the millifa
rad for large electrolytics.

Now about that vexed subject of using 
multiplier symbols to replace the deci
mal point, which Hugh Harrison, John 
ten Velde and Bill Jolly's friend all 
raise. Lynching jokes aside, 1 have to 
confess I'm still in two minds about it.

I can see their point about decimal 
points being unreliable, because of their 
small size and the increased possibility 
of them disappearing in processes such 
as printing and photocopying. Fair 
enough - if that were the only consider
ation, I'd be all for the use of multipli
ers instead.

It's just that I don't think they're 
quite as self-evident as the system we 
currently use, especially for people like 
beginners struggling to come to grips 
with all the other aspects of electronics. 
Or for old-timers, who generally find it 
difficult enough keeping up with 
changes to the technology.

For example I really don't believe 
that ‘3p9’ is nearly as self-explanatory as 
‘3.9pF’, which is the way we'd currently 
show the same value. I agree that it's 
more efficient, and you're undoubtedly 
right that it's less capable of becoming 
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ambiguous when subject to the vagaries 
of printing/photocopying. But if you try 
to imagine what it would look like to 
the uninitiated, I think it would seem 
rather cryptic and arcane.

In fact I suspect that the move to 
things like ‘3p9’ and ‘4R7’ could very 
easily put off a significant proportion of 
both beginners and old-timers, by giving 
electronics an even harder and more 
difficult to penetrate ‘shell’ of mysteri
ous jargon.

Like all specialised languages, it might 
be great for those already safely en
sconced inside the industry/hobby ‘in
group’, but also very effective in repel
ling those outside wishing to enter!

I note your point about Wireless 
World having used this system for at 
least 13 years, Mr Harrison, and Mr 
Jolly's friend's recollection that Astor 
was using it in the 1950s. But does our 
not using the system necessarily mean 
that we're ‘backward’ - compared with 
either Astor or the English?

Or perhaps if we are backward, that 
mightn't be such a bad thing, if the di
rection concerned isn't really such a 
desirable one...

If I'm right about the multiplier sys
tem being less self-evident, for example, 
we might well be more backward in 
turning beginners away from electron
ics. That's a competition where I'm 
happy to lag well behind the rest of the 
field!

By the way please don't think I'm 
raising this point in a frivolous or super
ficial manner. Quite the contrary - I 
take it very seriously.

Electronics as both a vocation and a 
hobby seems to have declined somewhat 
over the last few years. You only have 
to look at the circulation figures for al
most all of the electronics magazines 
throughout the world, to see evidence 
of this. Including EA, I'm sad to say, 
although we've suffered rather less than 
most and even pulled up again recently 
by a few thousand.

Perhaps the fact that we have suffered 
less than most is because we have con
sciously tried not to become too arcane 
and inaccessible, to beginners in partic
ular. So there may well be an advantage 
in being ‘more backward than the Eng
lish’ as Mr Harrison puts it, or even 
‘tagging along with the lame and blind’.

It's certainly worth thinking about, at 
least. And it's this kind of concern that 
has so far kept me from adopting either 
the use of multipliers in place of the 
decimal point, or those ‘modern’ rectan
gular circuit symbols so beloved of the 
SAA and its supporters.

At risk of labouring the point, I don't 
believe that ‘modern’ is necessarily bet

ter, or sufficient in itself to justify a 
change. It could just be change for 
change's sake, and one which could 
turn off a few more readers and enthu
siasts.

OK then, enough of that topic for a 
while. Just to end up this month's pot
pourri, let's look at a letter that came in 
rather belatedly on the topic that I tack
led back in the January and April 
issues: projects and kits that don't 
work.

The letter came from a service techni
cian in Wellington, New Zealand, who 
prefers not to have his full name pub
lished because his comments might 
cause embarrassment to his employer. 
The reason for this might become clear 
from his comments themselves, which 
1'11 quote directly:

I work in the final test unit of a small 
firm that designs, develops and manufac
tures microprocessor-based circuit 
boards. This means that we are the de
signers, developers, parts purchasers, kit 
assemblers, kit builders, kit testers and in 
reality the final users as well. So that 
with regard to all of your previous dis
cussion, we really are the whole works.

In the test unit we have numerous mul
timeters, so that we can monitor various 
parts of a circuit. We also have multi
beam storage scopes, and our designs 
have built-in signatures so we can use 
signature analysers as well as data and 
logic analysers. We also have the bloke 
that designed the circuit, upstairs. So you 
might think that we have it made - but it 
isn't so.

Let’s start from the worst case. We 
have runs (rarely) where the whole pro
duction batch doesn't work, usually be
cause the purchasing people bought com
ponents from different manufacturers 
from those used in the prototype. An ex
ample is where the designer specifies a 
particular manufacturer's IC, but the 
purchasing people get talked into buying 
a supposedly ‘equivalent’ one, which 
doesn't always work.

Then of course we have such things as 
faulty components. I once struck a pull- 
up resistor network with the dot on the 
wrong end, for example. Sluggish data 
buffers are also quite common.

Now all this is more or less run of the 
mill, but it is not unknown for us to 
reach the point where economically it is 
prudent to throw a board away, rather 
than spend hours trying to find an elu
sive fault. In a run of say 300-400 this is 
the right thing to do.

However in the kit builder's business 
the whole aspect is very different. One 
unworkable kit is 100% failure, not 
0.3% or less as we may have.

With all our extensive test procedures 

and equipment, we still have boards that 
we cannot fix. Even though we have the 
designer upstairs, that usually doesn't 
help much, because he designed it to 
work. When it doesn't, he generally 
doesn't have much to offer.

Before this subject came up in your 
very good magazine, I often used to say 
to my colleagues “How would a kit 
builder get on with this project?’’

I do not offer an answer, but 1 do 
want to emphasise that it is really very 
difficult to lay the blame anywhere.

Many of your correspondents appar
ently set great store on access to the de
signer. But I believe this is a red herring, 
because frequently they have no more 
idea of why a circuit doesn't work than 
anyone else. We can have nasty things 
like coffee dust covered by varnish on 
PCBs, or extra tracks that look as 
though they are the real thing.

My message is buy a kit, make it up 
and if it doesn't work, don't give up. 
You will learn a lot trying to find out 
WHY it doesn't work. And if you can't 
find the answer, take courage in the fact 
that very clever and experienced techni
cians also get PCBs that they can't fix!

Thanks, Mr ‘P’ - couldn't have said 
that better myself. In fact your letter 
was very interesting, and seems to back 
up much of what I wrote in the columns 
concerned.

That's all for this month, then. I hope 
you'll join me next time, for verbal bat
tles anew. And if you disagree with 
what you've read here, write in and ex
plain why. But please use logic, rather 
than emotion or sermonising... q

OP AMPS 
EXPLAINED

Op amps are virtually the 
building blocks of modern analog 
electronics, used not only for 
amplifying but also for filtering, 
clipping, shaping, detecting level 
changes and so on.

Op Amps Explained is an easy 
to read introduction to the subject, 
but one that is also authoritative. 
It's also priced low enough to 
make it accessible to everyone!

$4.95 plus $2.25 P&P
Available by mail order from:

Freepost No.4,Federal Publishing 
Book Sales,PO Box 227,Waterloo 
NSW 2017.
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RITRONICS WHOLESALE
ARE COMPETITIVE!

CatNo. 
X14500 
X14502

GOLDSTAR (Z-DIN) 
TTL MONITORS

Desc.
Green 
Amber

$110 $105
$110 $105

Plus 20% tax where applicable

SAMSUNG 
COMPOSITE MONITORS

CatNo.
X14510
X14512

Desc. 
Green 
Amber

RESISTORS
1/4 Watt E12 carbon
Taped and boxed $6.00 per 1,000
$50.00 per 10K lots
V4 METAL FILM TAPED AND BOXED 
$14.00 per 1,000 lot
$120.00 per 10K lot
SUPPLYE24VALUE

Plus 30% tax where applicable
TRANSFORMERS

CANNON TYPE AUDIO 
CONNECTORS

We've sold 1000's because of their great value! 
1-9 10-Cat.No. Desc.

P10960 Pin Line Male
P10962 Pin Chasis Male
P10964 Pin Line Female
P10966 Pin Chasis Female

2.50
2.30
2.95
3 10

2.00
1.90
2.75
2.90

Plus 20% Sales Tax where applicable

$110 $105 $90 
$110 $105 $90

Plus 20% tax where applicable

Cat.No. & Desc. 1-99
M12851 2851 3.50
240V 12-6V CT 150mA

100-
3.30

75 OHM COAX CABLE 
IN 100M ROLLS

M12155 2155 6.00
240V 6-15V1A tapped

M12156 2156 9.00

5.75

ECONOMY TOGGLE 
SWITCHES 
Unbelievable Value!

Cat No. Descript. 1-4 
W11222 3C2V 25.00 
W11224 5C2V 30.00

5- 
24.00
29.00

10
23.00
28.00

(5C2V WHITE OR BLACK)
UNE LOSS PER 100 FEET (33M 200MHz)
W11222 3C2V 6 2dB (Approx)
W11224 5C2V 3 9d8 (Approx )

Plus 20% tax where applicable

240V 6-15V 2A tapped
M12840 2840 3.50
240V to 9VC.T. at 150mA

M12860 2860 3.50
240V to15VC.T. at 250mA

M16672 6672 8.95

8.75

3.30

3.30

240V 15-30V 1A tapped
Plus 20% tax where applicable

COMPUTER CONNECTORS
CatNo. Description 
P10900 DB25Plug 
P10901 DB25Skt.
P10902 DB25 Cover 
P12210 Cent. Solder 
P12200 Cent. Crimp 
P10880 DB9Plug 
P10881 DB9Skt.
P10882 DB9 Cover 
P10890 DB15Plug 
P10891 DB15SM. 
P10892 DB15 Cover

1-99 
0.80 
0.90 
0.80 
3.50

0.80

0.60
0.80
0.90
0.65

100- 
0.70 
0.75
0.65
3.15
4.00
0.70
0.75
0.55
0.70
0.75
0.55

1000-

0.40
0.40

Plus 20% tax where applicable

3.50 
0.50 
0.60 
0.50 
0.50 
0.60 
0.50

HORN SPEAKERS
CatNo.
C12010 5" Plastic 10W Max 
C12015 5"Metal10WMax
C12012 12V Siren

Plus 20% tax where

6.00 5.80 5.00
6.00 5.80 5.00
9.90 9.60 

applicable

Verbatim
DataUfe

VERBATIM DATA LIFE 
DISKETTES

Cat.No.
31/2" SS/DD 
3'Æ" DS/DD 
S1/«" SS/DD 
5V4" DS/DD
5V4" H/Density

10 + boxes 
$35.00 
$37.00 
$22.00 
$24.00 
$35.00

100 • boxes 
$33.00 
$35.00 
$20.00 
$22.00 
$33.00

Plus 20% tax where applicable
CRYSTALS

Cat No. Frequency 
Y110001MHZ 
Y11005 2MHz 
Y11008 2.4576MHz 
Y11015 3.57954MHz 
Y11020 4.00MHz

Can 
HC33 
HC33 
HC18 
HC18 
HC18

10-
4.75

Y11022 4.194304MHz HC18
Y11025 4.75MHz
Y11026 4.9152MHz
Y11042 6.144MHz
Y11050 8.00MHz

HC18
HC18
HC18
HC18

Y11055 8.867238MHz HC18
Y11070 12.00MHz 
Y11072 14.318MHz 
Y11080 16.00MHz 
Y11085 18.432MHz 
Y11090 20.00MHz

HC18 
HC18 
HC18 
HC18 
HC18

1.95
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20

.95 

.95 

.95

.95 

.95 

.95 

.95
Full range of crystals available on indent. 

Plus 20% tax where applicable

CatNo. Descript. 
Z10135 IN4148 
Z10105 IN4002 
Z10107 IN4004 
Z10110 IN4007
Z10115 IN5404 
Z10119 IN5408

DIODES
10+ 
0.03 
0.04 
0.05 
0.10 
0.18 
0.20

100- 
0.02 
0.03 
0.04 
0.06

0.16

1000-10K
0.015
0.03
0.03
0.05
0.13
0.15

.015 

.025 

.025 
0.04

Plus 20% tax where applicable

RG CAN TYPE WITH LUGS
Cat.No. Descript. 
R????? 4.000UF75V 
R16585 8000UF75V
R16587 10.000uF

1-99
5.00
7.00
7.00

100-

6.50
6.50

Plus 30% tax where applicable

250
4.40
6.00
5.90

IDC CONNECTORS
Cat.No. Description
P12114 14 pin dip plug

1-99
0.80
0.75P12116 16pindipplug

Plus 20% tax where applicable
PANEL METERS

Cat.No. Descript.
010500 MU45 0-1 mA 10.00
Q10502 MU45 50-0-50uA 10.00
Q10504 MU45 0-1 OOuA 
Q10505 MU45 0-50uA 
Q10510 MU450-5A 
Q10518 MU45 0-1A 
Q10520 MU450-20V 
Q10535 MU45VU 
Q10530 MU52E 0-1 mA 
Q10533 MU52E0-5mA 
Q10538 MU65 0-50UA 
Q10540 MU650-1mA 
Q10550 MU650-100UA 
Q10560 MU650 0-20V

10.00
10.00
10.00
10.00
10.00

12.00
12.00
15.00
15.00
15.00
15.00

100 
0.75 
0.70

9.50

11.00
10.00
10.00
13.60
13.60
13.60
13.60

100
9.25
9.25
9.25
9.25
9.25
9.25
9.25

10.75

Plus 20% tax where applicable

FANS
Cat.No. Descript. 1-9 
T12461 240V 41/2" 11.00
T12465 240V 31/2" 11.00
T12463 115V 41*” 11.00
T12467 115V31/2" 11.00

10- 
10.00
10.00
10.00
10.00

13.00
13.00
13.00
13.00

100
8.50
8.50
8 50
8.50

(Fan guards to suit also available) 
Plus 20% tax where applicable

TELEPHONE CABLE 
(200 METRE ROLLS)

Cat.No. Description 1-9
W11302 2 Pair
W11303 3 Pair
W11310 10Pair
Per 200m Roll

$27.00 
$34.00 
$120.00

10> 
$26.00 
$32.00 
$115.00

20% Sales tax where applicable

12V SEALED LEAD ACID 
BATTERIES

Description/Cat.No .
1.2 AH S15029
2.6 AH S15031
4.5AH S15033

$13.50 
$19.50 
$29.50

Plus 20% tax where applicable

10- 
$12.95 
$18.00 
$27.50

DISK DRIVE FOR APPLE*

$160

(6502 SYSTEM)
10-24
$145

TO SUIT APPLE 2C
$150

Plus 20% tax where applicable 
('Apple is a registered trademark)

LEDS 5mm STANDARD
Desc. 
Red 
Green 
Yellow

10 100 1000- 10,000
$0.10 $0.09 $0.08 $0.07 
$0.15 $0.10 $0.09 $0.08 
$0.15 $0.10 $0.09 $0.08 

Plus 20% tax where applicable

Cat.No./Desc.
S11010 (SPDT)
S11020 (DPDT)
S11034 (4PDT)

10-99 
0.80
1.00
3.50

100- 
0.70 
0.90
3.40

1,000 
0.60
0.70
3.30

Plus 20% Sales Tax where applicable

PRINTER RIBBONS
To suit CP80, BX80, DP80 etc
Cat.No. 3 • 
C22036 7.00
To suit MX80
Cat.No. 3 •
C22031 7.00

Plus 20%

25
6.00

25-
6.00

100
5.50

tax where applicable

PRINTER PAPER
60gsm 2,000 Sheets 11 x 91/2" 

Cat.No. 1-3 4-9 10 >
29.00 28.50 28.00

Plus 20% tax where applicable

HARD DISK DRIVE 
FOR IBM*

• 20 M/Byte
• Tandon or Seagate hard disk supplied
• Hard disk controller 
Cat. X20010 ............................................$475

Plus 20% tax where applicable

RITRON II MONITORS
Swivel base monitor in stylish case.

Desc/Cat.No.
Green Cat. X14506
Amber Cat. X14508

IQ- 50
$125 $120 $115 
$125 $120 $115

Plus 20% tax where applicable

ELECTROLYTIC 
SINGLE ENDED 

PCB MOUNT

Plus 30% tax where applicable

Cat.No. Description 10- 100 1000
R15405 0.47UF63V $0.07 $0.06 $0.05
R15415 1uF63V $0.07 $0.06 $0.05
R15422 2.2UF25V $0.07 $0.06 $0.05
R15424 2.2UF50V $0.06 $0.05 $0.04
R15425 2.2UF63V $0.07 $0.06 $0.05
R15432 3.3uF25V $0.07 $0.06 $0.05
R15435 3.3uF63V $0.07 $0.06 $0.05
R15442 4.7UF25V $0.07 $0.06 $0.05
R15443 4.7uF 35V $0.08 $0.07 $0.06
R15445 4.7UF63V $0.07 $0.06 $0.05
R15461 10uF16V $0.07 $0.06 $0.05
R15462 10UF25V $0.07 $0.06 $0.05
R15463 10UF35V $0.07 $0.06 $0.05
R15465 10uF63V $0.07 $0.06 $0.05
R15481 22uF16V $0.07 $0.06 $0.05
R15482 22uF25V $0.08 $0.06 $0.05
R15483 22UF35V $0.08 $0.07 $0.06
R15484 22uF 50V $0.09 $0.08 $0.07
R15502 25uF25V $0.07 $0.06 $0.05
R15505 25uF63V $0.10 $0.08 $0.07
R15512 33uF25V $0.08 $0.07 $0.06
R15521 47UF16V $0.09 $0.08 $0.07
R15522 47UF25V $0.09 $0.08 $0.07
R15525 47UF63V $0.10 $0.09 $0.08
R15531 100uF16V $0.10 $0.09 $0.09
R15532 100UF25V $0.08 $0.07 $0.06
R15533 100UF35V $0.15 $0.12 $0.11
R15535 100UF63V $0.24 $0.22 $0.20
R15541 220UF16V $0.09 $0.08 $0.07
R15542 220uF 25V $0.14 $0.12 $0.11
R15543 220uF35V $0.25 $0.23 $0.20
R15545 220uF63V $0.26 $0.24 $0.22
R15552 330uF25V $0.15 $0.13 $0.12
R15555 330uF63V $0.34 $0.30 $0.28
R15561 470uF16V $0.16 $0.13 $0.12
R15562 470UF25V $0.23 $0.20 $0.18
R15563 470UF35V $0.30 $0.28 $0.26
R15564 470UF50V $0.00 $0.00 $0.00
R15565 470uF63V $0.44 $0.39 $0.36
R15581 1000uF16V $0.25 $0.22 $0.20
R15582 1000uF25V $0.35 $0.30 $0.28
R15583 1000UF35V $0.45 $0.40 $0.36
R15591 2200UF16V $0.45 $0.40 $0.36
R15592 2200UF25V $0.65 $0.60 $0.50
R15593 2200UF35V $1.20 $0.91 $0.75
R15601 2500uF16V $0.45 $0.40 $0.36
R15602 2500uF 25V $0.65 $0.60 $0.55

"NO BRAND” DISKS 
INBULKPACKS!

Attention schools, clubs, software 
houses etc! These are 100% certified, 
prime spec, disks with a 5 year warranty and 
made by a leading manufacturer, only without 
labels or brand names! But have a look at the 
price! Sensational value to say the least!
Descript 10- 100- 1K- 10K
31*"2S/2D $2.00 $1.95 $1.85 $1.75
5V4"2S/2D $0.60 $0.58 $0.55 $0.50
51/4"2S/HD $1.85 $1.75 $1.65 $1.50

(PRICES PER DISK)
Plus 20% tax where applicable

FREE sample disk available on request' 
(Please send $2 to cover postage)

AXIAL ELECTROLYTICS 
(DOUBLE ENDED)

Cat.No. Description 10- 100- 1000-
R15705 0.47uF63V $0.15 $0.13 $0.11 
R15715 1uF63V $0.15 $0.13 $0.11 
R15725 2.2uF63V $0.15 $0.13 $0.11 
R15742 4.7uF25V $0.14 $0.11 $0.10 
R15745 4.7uF63V $0.14 $0.11 $0.10 
R15761 10uF16V $0.15 $0.13 $0.11
R15762 10uF25V $0.16 $0.15 $0.13
R15765 10uF63V $0.18 $0.16 $0.15
R15792 22uF25V $0.16 $0.15 $0.13
R15794 22uF50V $0.20 $0.18 $0.16
R15812 25uF25V $0.16 $0.15 $0.13
R15815 25uF63V $0.20 $0.18 $0.16
R15831 47uF16V $0.19 $0.16 $0.15
R15832 47uF25V $0.19 $0.16 $0.15
R15835 47uF63V $0.26 $0.24 $0.22
R15841 100UF16V $0.21 $0.19 $0.18 
R15842 100uF25V $0.21 $0.19 $0.18 
R15845 100uF63V $0.32 $0.29 $0.26 
R15851 220uF16V $0.21 $0.19 $0.17 
R15852 220uF25V $0.25 $0.23 $0.21 
R15855 220uF63V $0.60 $0.55 $0.50 
R15871 470uF16V $0.32 $0.28 $0.26 
R15872 470uF25V $0.35 $0.32 $0.30 
R15873 470uF35V $0.90 $0.85 $0.75 
R15875 470uF63V $0.90 $0.85 $0.75 
R15885 1000uF63V $0.75 $0.70 $0.65 
R15891 1000uF16V $0.45 $0.40 $0.35 
R15892 1000uF25V $0.55 $0.50 $0.45 
R15893 1OOOuF35V $0.85 $0.80 $0.75 
R15894 1000uF50V $0.00 $0.00 $0.00 
R15903 2200uF35V $1.45 $1.35 $1.20 
R15904 2500uF50V $1.55 $1.45 $1.20 
R15911 2500uF16V $0.75 $0.70 $0.65 
R15912 2500uF25V $1.20 $1.10 $1.00 
R15913 2500uF35V $1.30 $1.20 $1.10 
R15914 2500UF50V $1.55 $1.40 $1.20 
R15932 4700uF25V $2.25 $2.15 $1.00 
R15933 4700uF35V $2.85 $2.60 $2.30

Plus 30% tax where applicable

LOW PROFILE IC SOCKETS
Desc 10- 100- 1000 10K
8 Pin 0.08 0.07 0.06 0.05

14 Pin 0.10 0.09 0.08 0.07
16Pin 0.11 0.10 0.09 0.08
18Pin 0.12 0.11 0.10 0.09
20 Pin 0.13 0.12 0.11 0.10
22Pin 0.14 0.13 0.12 0.11
24 Pin 0.15 0.14 0.13 0.12
28Pin 0.19 0.17 0.15 0.14
40 Pin 0.25 0.24 0.22 0.20

Plus 20% tax where applicable

500K DISK DRIVE FOR IBM*
12 months warranty!

1-9 10. loo-
$145 $135 $125

Plus 20% tax where applicable 
('IBM is a registered trademark)

MONOLITHIC .luF S0V
Both 0.1 inch and 0.2 inch spacing available! 
10- 100- 1,000 10,000
$0.09 $0.07 $0.06 $0.05

Plus 20% tax where applicable

10W TWIN CONE
P.A. SPEAKERS

1-9 10 100 - 300-
$6.00 $5.75 $5.50 $5.00

Plus 20% tax where applicable

RITRONICS WHOLESALE
56 Renver Road, CLAYTON, 3168, VICTORIA, AUSTRALIA. Phone (03) 543 2166 (41ines). Fax (03) 543 2648. Telex AA151938 
Minimum account order is $50, minimum cash sale is $25. Minimum post/pack $4.00 Victoria, $6 interstate. Minimum account post/pack $5.00. Road Freight bulky 

items and/or over 10kg is extra Bank Card, Visa and Master Card Welcome!
____ ____ ___      Errors & Ommisions Excepted

Description/Cat.No
Desc/Cat.No


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

GET MORE FOR YOUR DOLLAR 
WITH ROD IRVING ELECTRONICS!

Regardless of where you live in Australia, you can take advantage of Rod Irving Electronics’ discount prices either through 
our Sydney and Melbourne stores or our Mail Order Service. Simply phone your orders through on (008) 33 5757 for the 

cost of only a local call. (Inquiries and local orders phone (03) 543 7877)

COMPACT DISC 
CLEANER

Even compact discs need to be kept 
clean otherwise the listening 
pleasure will be spoiled by drop outs 
or skips
• Cabinet incorporates working 

base to place disc
• Soft suede cleaning pad (with pad 

cleaning brush)
• Spray which will gently loosen 

contaminents and not damage 
discs

• With disc cloth for handling discs
• Replacement cleaning pad and 

spray available separately
A10025 ...............  $19.95

10dB IN-LINE COAXIAL 
AMPLIFIER
Reduces loss from splitters and long 
cable runs Suitable for use with 
antennas, coaxial feed lines and 
VCR’s. A/C adaptor included 
SPECIFICATIONS:
Frequency Range: 5-900MHz
Gain: 10dB
Power Requirements: 12V A/C

Adaptor (included)
Input Impedance: 75 ohm
Output Impedance: 75 ohm
Cat L15043 $39.95

MAGNETIC BULK 
ERASER

The best and by far the quickest way 
to erase tapes, cassettes and 
computer disks! Reduces noise 
levels below recorders own erase 
head level On/Off switch located in 
handle 240V AC operation
Cat C14950 ■ Normally $34.95

SPECIAL, ONLY $29.95

COMPACT DISC 
CLEANER PAD 

& SOLUTION
Replacement pad and cleaning 
solution for to suit above (A10025) 
A10026 ....................... $9.95

• Australian plug to U.S. plug
• Length 2 5 metres 
Y16009 ................... $5.95

TELEPHONE EXTENSION 
ADAPTOR CABLE

ECONOMY ROTARY
SWITCHES
Cat. No. Description
S13021 1 poi 2-12 pos
Sl3022 2pol 2-6 pos
Sl3033 4pol 2-3 pos
Sl3035 3pol 2-4 pos

Price 
$1.95 
$1.95 
S1.95 
$1.95

DELUXE UNIVERSAL 
BATTERY CHARGER 
AND TESTER
Save money on expensive batteries 
with this universal battery charger 
Features include meter tester, and 
provisions for up to 8 pieces of any 
size, (D. C, AA or AAA type batteries) 
at once, plus positions for a button 
and cell battery Two times 9V, and 
one times N type batteries 
Recharging lead with alligator dips, 
9V clip and 4-way universal Select 
currents from 2.5-3V 150mA, 
1.2-1 5V 80mA, 1.2-1 5V 25mA, 
6-9V 14mA, 12V 50mA Includes 
detailed instructions
Cat M23535 $49.95

UNIVERSAL 
CHARGER AND TESTER 
Save money on expensive batteries 
with this universal battery charger 
Features include meter tester, and 
provisions for D, C, AA, AAA, N, 
button and cell batteries. 9V and 6V 
(square types) Comes complete 
with detailed instructions
Cat M23533 $29.95

OMNI-DIRECTIONAL 
WIRELESS MICROPHONE
Tuneable: 92 - 104MHz
Freq. Response: 50 - 15kHz
Range: Over 300 feet in open field
Modulation: FM
Power Source: 9V Battery
Type: Electret Condenser 
Dimensions: 185 x 27 x 38mm
Weight: 160 grams
Cat A10450 $19.95

XENON/STROBE TUBES
As used in projects or as 
replacements
Cat. S14050 $2.95

TRIGGER
TRANSFORMERS

Cat M10104 $1.45

U.S. TO AUSTRALIAN 
TELEPHONE ADAPTOR

• Australian plug to U.S. socket
Y16008 ................... $8.95

CRYSTAL LOCKED
WIRELESS MICROPHONE 
AND RECEIVER
MICROPHONE SPECIFICATIONS: 
Transmitting Frequency: 37 1MHz 
Transmitting System: crystal

TELEPHONE 
INDUCTION COIL

• For recording or amplification
• 3 5mm plug with 1 metre cord
• Peel-off stick-on adhesive back
A12032 $5.95

MICRO PIEZO SIREN
• Very small and easy to install
• High impact plastic (white)
• Input 12V DC - 150mA
• Output 11OdB at 1 metre, dual tone
Cat S15069 $13.95

P.A. SPEAKERS
Low dual cone, wide range 
200mm (8in ) Ideal for public 
address, background music 
etc Tremendous Value at these 
prices’ Cat C12000
1-9 10-
$6.95 $5.95

MIDRANGE HORNS
Use these quality, all metal, Piezo 
tweeters for great top end sound in 
your band speakers, disco sound 
system, etc Rated at 30 watts RMS 
in a system they will handle over 
100 watts RMS
Two sizes to choose from: 
Size: 4 x 101/2"
Impedance: 8 ohms
Rating: 30 watts RMS
Response: 1 5kHz - 14 kHz 
Dimensions: 102 x 267 x 177mm
Cat C92082 Normally $49.95

This month only $39.95

Size: 3"x 7"
Impedance: 8 ohms
Rating: 30 watts RMS
Response: 2kHz - 15 kHz
Dimensions: 76 x 177 x 145mm
Cat C92084 Normally $29.95

This month only $24.95
Dealers, OEM's, etc., phone 

(03) 543 2166 for wholesale prices

ECONOMY 4 CHANNEL 
MICROPHONE MIXER 

(MM1)
Its size and simplicity makes this 
mixer very portable and easy to 
operate.
SPECIFICATIONS:
• 4 low impedance 600 ohm 

microphone inputs
• Individual gain control for each 

microphone
• Master volume control
• Power on LED
• Inputs/Outputs • 6 3mm mono 

sockets
• DC operated (9V battery only).
• Input impedance 600 ohm
• Output impedance 1 5kohm.
• Signal/noise ratio 55dB
• Frequency response 20Hz to 

20kHz plus or minus 2dB
• Weight 320 grams
• Dimension 148 x 46 x 86mm
• Torque variable range 1-22dB
• Input sensitivity 1 mV
• Output level 90mV (at input 5mV).
• THD 0.01%
Cal. A12001 $44.95

NOW OPEN IN
SYDNEY!

74 PARRAMATTA RD, STANMORE 
PHONE (02) 5193134

JUMPER LEADS
Set of 10 high quality leads approx 
450mm long Normally $4 95
Cat W12000 NOW $2.95

MAIL ORDER HOTLINE

IEC PLUG
3 pin. female line plug. 250V, 6 Amp
P10251 ................... $2.95

IEC MAINS LEAD
3 pin mains plug to 3 pin IEC plug 
1 -8 metres long
P10252 ................... $5.95

ELECTRONIC CASSETTE 
DEMAGNETISER
Cat.Ai0006 $22.95

EXTERNAL SIREN
& FLASHING LIGHT

Housed In a waterproof, metal 
case, with tamper switch.
SPECIFICATIONS:
Siren:

DC 12V 450 mA
Impedance 8 ohm
S P L (dB/W) 110
Dimensions: 135 x 150mm

Flashing Light:
DC 12V
100 flashes per minute 
Dimensions: 82 x 100mm

$89.50

oscillation
Microphone: Electret condenser
Power Supply: 9V battery
Range: 300 feet in open field 
Dimensions: 185 x 27 x 38mm
Weight: 160 grams
RECIEVER SPECIFICATIONS:
Recieving Freq: 37.1MHz
Output Level: 30mV (maximum)
Recieving System: Super 

heterodyne crystal oscillation
Power Supply : 9 V Battery or 9V DC 

power adapter
Volume control
Tuning LED
Dimensions : 115 x 32 x 44mm
Weight: 220 grams
Cat A10452 R.R.P. $113

Our price, $99

Rod Irving Electronics
SYDNEY: 74 Parramatta Rd
STANMORE 2048
Phone (02)519 3134
Fax (02)516 3671

MELBOURNE 48 A Beckett St
Phone (03)663 6151

NORTHCOTE 425 High St
Phone (03)489 8866

CLAYTON 56 Renver Rd
Phone (03) 543 7877

SOUTH AUSTRALIA
Electronic Discounters P/L.
305 Morphett St. ADELAIDE
Phone (08)212 1799
NOTE PRICES MAY VARY INTER
STATE DUE TO FREIGHT COSTS

MAILORDER:
Local Orders (03) 543 7877
Interstate Orders (008) 33 5757
All Inquiries (03) 543 7877

CORRESPONDENCE:
P O Box 620. CLAYTON 3168
Telex AA 151938
Fax (03) 543 2648

SPOTLIGHT 12V
Quartz halogen spotlight Hand held 
with moulded plastic grip. Brilliant 
beam up to 55W, can be seen for 
miles. Orange lens cover, 
emergency flasher switch. 3 metre 
curled cord, cigarette lighter plug 
and replaceable H3 halogen bulb.
Cat A15050 $26.95

CAR REPLACEMENT 
SPEAKERS
All are rated at 4 ohm, Nominal 3W, 
Maximum 5W with 3 inch magnets, 
and feature dust proof covers 
5" x 7" Oval Cat.C10757 $11.95
4" x 6” Oval Cat.C10746 $10.50
5" Round Cat C10705 $8.95
6" Round Cat.dO7O6 $10.95

MAIL ORDER HOTLINE 
008 335757 
(TOLL FREE| 

(STRICTLY ORDERS ONLY)
LOCAL ORDERS 

& INQUIRIES 
(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 $199 $7.50
$200 $499 $10.00
$500 plus $12.50
The above postage rates are for 
basic postage only Road Freight, 
bulky and fragile items will be 
charged at dinerent rates
All wholesale and sales tax exempt 
inquiries to:
RITRONICS WHOLESALE.
56 Renver Rd. Clayton
Ph (03) 543 2166 (3 lines)
Errors and omissions excepted 
Pnces and specifications subject to 
change
IBM- PC, XT’. AT’, are registered 
trademarks of International Business 
Machines ’Apple is a registered trademark 
’Denotes registered tradmarks ol their 
respective owners

008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARO ORDERS! LOCAL ORDERS A !NOUIR!ES CALL |03> 543 7877



News Highlights
Data device lets Club members win prizes

Members of the Harbord Diggers 
Club in Sydney are earning themselves 
free goods and services simply by enjoy
ing the club’s facilities, thanks to a 
small data capture device from National 
Business Systems.

The NBS devices are magnetic stripe 
readers which enable data encoded onto 
plastic cards carried by members of the 
club to be read and transferred to the 
house computer.

Built into small data capture terminals 
placed strategically around the club, the 
NBS devices make it possible for the 
computer to credit members with price
winning bonus points every time they 
enter the premises, buy food and drink, 
or play the club’s poker machines.

Members can withdraw accrued bonus 
points from their accounts simply by in
serting their plastic cards into an ATM- 
like machine which issues them with a 
ticket equivalent in value to certain 
goods and services.

Based on the outcome of the Harbord

Diggers trial, the new promotional 
scheme may become a common feature 
in registered clubs across Australia.

The advantage of this system to the 
SRA is that a single terminal can pro
vide facilities that would conventionally 
require two ot three terminals per desk, 
and can simplify the presentation to the 
user - making it faster and more con
venient.

Similar systems have been installed 
around the world for users including 
British Rail, The Metropolitan Police, 
Air France, China Light and Power and 
Qantas Airways here in Australia.

Austek wins high-tech 
defence contract

Austek Microsystems has won a $1 
million contract to develop a VLSI chip
set for sophisticated sonar signal pro
cessing, as part of a new Common
wealth Government defence program.

Austek was awarded the contract by 
Sonobuoys Australia, prime contractors 
for Australia’s new generation sono
buoys, which require the chipset.

Austek Microsystems designs, develop 
and markets system level VLSI compo
nents, and recently beat Silicon Valley 
in the production of a memory cache 
controller for Intel 80386 microproces
sor-based systems.

Energy Management
Alcatel-STC, Australia’s largest tele

communications company, in conjunc
tion with Telecom is running a pilot 
energy management system project in a 
south eastern suburb of Melbourne.

The application, for the State Elec
tricity Commission of Victoria, involves 
100 customers whose premises have 
been equipped with Alcatel-STC’s Aus
tralian designed and manufactured 
Energy Management Terminal (EMT). 
The total service includes computer con
trolled network management equipment 
at a regional centre, and links to the 
EMT at each of the premises using a 
standard existing phone line.

There is constant two-way communi
cation between the central controller 
and the EMTs, achieved without dis
turbing the normal telephone functions 
of the line. The two main features of 
the system are remote meter reading, 
and \astly improved remote load con
trol.

Industrial, commercial and residential 
premises are all included in the pilot 
system, and similar pilot schemes with 
the Alcatel-STC Energy Management 
System are being run in Brisbane and in 
Baltimore, Maryland, USA.

British Telecom sells 
to SRA

British Telecom’s Australian subsidi
ary Teletrade Services has won an order 
to supply the NSW State Rail Author
ity’s Electrical Branch with a command 
and control system for its Electrical Op
erating Centre adjacent to Sydney Ter
minal Station.

The British Telecom CBP designed 
command and control equipment is 
based on the same technology that has 
earned BT a reputation as a world 
leader in the development of dealing 
room equipment for the banking and 
broking community.

The system consists of eight colour 
plasma touchscreen terminals which 
provide the operators with access to a 
wide range of telephony and data facili
ties.

Each operator sees 64 keys on the 
screen with different colours to indicate 
their function. At the touch of key they 
can select a line, dial a short-code, ac
cess a page of data, connect onto a 
computer system or perform any one of 
the many telephony functions possible 
on the system.

Diagram showing the proposed new 
Sonobuoy when deployed. It features 
sophisticated in-buoy acoustic signal 
processing, carried out by a VLSI 
chip set being developed by Austek 
Microsystems.
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Local production of railway equipment by Mitsubishi

After twenty years as a major sup
plier of electronic and electrical equip
ment for railway rolling stock in NSW, 
Mitsubishi Electric Australia has com
menced local production. The plant in
troduces unique testing equipment and 
facilities, and results from an investment 
of $1.1M.

The plant produces chopper and static 
inverter equipment incorporating associ
ated microprocessor control units and a 
train management system (TMS).

The successful application of this ad
vanced system to suburban and inter
urban trains in NSW encouraged the 
SRA to apply the system to its new 
Tangara trains, resulting in a contract 
worth around $150M and 225 units, 
causing Mitsubishi Electric to introduce 
Australian production.

Pioneer receives Marconi Award
Dr. Federico Faggin, president of Sy- 

naptics, Inc., and a key figure in the 
development of current technology, has 
been selected to receive the 14th Mar
coni International Award. Dr. Faggin 
was cited for his work in the creation 
and implementation of the microproces
sor, as well as for his extensive contri
butions to MOS silicon gate technology.

Dr. Faggin’s work was key to the 
development of the first microprocessor, 
the Intel 4004. Under his supervision, 
the MCS-4 was brought to market; the 
first 8-bit microprocessor, the 8008, was 
developed, and the 8080 chip became 
the first microprocessor to break the 
performance barrier.

Revamping the radio network
The Commonwealth Government has 

recently announced a number of 
changes to the AM and FM radio net
works in the National Plan for Metro
politan Radio. Under the plan, an
nounced by then Minister for Transport 
and Communications Senator Gareth 
Evans, new commercial FM radio ser
vices will be provided in all capital 
cities.

To make way for the new services, 
two existing AM services will be con
verted to FM in each city, and the AM 
frequencies will be relinquished for non
commercial allocation.

Another change, welcomed by the 
ABC in particular, is the planned estab
lishment of a national radio network for

In 1975, Dr. Faggin founded Zilog, a 
company dedicated to the microproces
sor market. At Zilog, he conceived and 
developed the specifications for the Z80 
and directed its development. As it be
came the 8-bit standard for microproc
essor applications, the Z80 was crucial 
to the growth of microprocessor applica
tions. Dr. Faggin continued as president 
of Zilog until 1980.

Dr. Faggin remains an innovative 
force in electronics. As president of Sy- 
naptics, he is working to develop a new 
class of integrated circuits that work ac
cording to the principles of information 
processing of the animal nervous sys
tem.

the broadcasting of Parliamentary pro
ceedings.

One of the released AM frequencies 
will be used for this purpose, and listen
ers in Sydney, Perth and Adelaide will 
be able to tune in to Parliament on the 
new service in 1989. Melbourne and 
Brisbane will be converted in 1991 and 
1992 respectively.

Radio for the Print Handicapped 
(RPH) services will become available to 
most of the nation's estimated 1-2 mil
lion print handicapped people under the 
plan. It is planned to make this type of 
radio (currently operating in several 
capital cities) far more accessible than is 
currently the case.

Undetectable radar
A new type of naval radar that is vir

tually impossible to detect, because of 
its very low radiated power has been 
developed by Hollandse Signaalappara- 
ten (SIGNAAL) in Holland, and Philips 
Electronikindustrier (PEAB) in 
Sweden.

Based on research from the Philips 
Research Laboratories in the United 
Kingdom, the radar design operates on 
the frequency modulation of continuous 
wave transmission (FMCW) principle. 
This radiates just a few watts, in con
trast with the tens of thousands of watts 
peak power of conventional pulsed 
radars, making it detectable only at 
ranges of less than a few miles.

The new radar system, code named 
PILOT (Philips Indétectable Low Out
put Transceiver), is seen as a major 
technological breakthrough. Up until 
now, military radar has been limited in 
use as its pulsed transmissions can be 
detected far beyond the range of its 
own effective operation.

This has forced ships to maintain 
radar silence, thereby losing a necessary 
navigation and surveillance instrument.

Joint development of 
extended CD-ROM

Philips and Sony, in co-operation with 
Microsoft, recently announced their 
agreement on the joint development of 
an extended CD-ROM format, called 
CD-ROM Extended Architecture (CD-
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News Highlights
ROM XA). This extended format will 
incorporate audio and graphics tech
nology from the CD-I format and will 
serve as a bridge between CD-ROM 
and CD-I.

There are currently strong demands 
for the creation of further standards 
consistent with ISO 9660 for CD-ROM 
format, especially in the area of multi
media applications for personal comput
ers. These require not only text and 
data, but compressed sound, graphics, 
still pictures, and eventually moving pic
tures as well.

Datacraft wins important 
comms contracts

Datacraft Australia has won a con
tract to supply the Commonwealth 
Bank with a system to allow customers 
to select or change their own personal 
identification number (PIN) at their 
own branch. The PIN can be either a 
combination of numbers or letters that 
form an easy to remember word.

The system is expected to be installed 
in 1989, and will allow existing and new 
customers alike to select their own 
PINs.

As well, the Melbourne based com
pany Datacraft Manufacturing, a sub
sidiary of Datacraft Ltd, has recently 
been awarded a contract to manufacture 
printed circuit board assemblies for a 
Communications Server Unit being pro
duced by Honeywell Bull for Telecom 
Australia's TranSend network and the 
Telecom New Zealand TTS Network.

Phone ships at sea 
through OTC

Australians can now make direct dial 
telephone calls to ships at sea, using 
OTC’s international satellite telecom
munications facilities.

Previously, access from Australia to 
ships at sea required manual connection 
of calls through the Telecom domestic 
network to OTC’s international mari
time system, because local telephone 
exchanges could not meter the calls at 
the appropriate rate. Modification of 
the exchanges means that Australian 
callers can now dial direct to all ships

Meet our new Technical Editor
Technical Editors are difficult to find, 

and we are pleased to introduce Peter 
Phillips, who has just joined us in this 
capacity.

Peter may be known to readers as a 
regular contributor in the past for one 
of our competitors. He comes directly 
from the NSW TAFE system, where he 
has spent the last 14 years as a lecturer 
in electronics. Prior to this, he has 
worked in the power generation indus
try, the Lithgow Small Arms factory 
and a variety of part-time enterprises.

Apart from electronics, Peter has a 
strong interest in music and his first ar
ticle for EA, written in 1978, was about 
his involvement with a piano playing 
machine as soloist with the Sydney Sym
phony Orchestra. His electronic inter

News Briefs
A printed circuit board service has been launched in Cairns to cater for mail 

orders Australia wide. Contact The PCB Centre on (070) 55 4252.
• The International Robot Show will be held at Centrepoint, Sydney from 7-10 
November. Details are available from the organisers on (03) 267 4500 or toll free 
(008) 335 010
• Queensland company Mitec has been awarded a contract by Hughes to supply 
componentry for the second generation Aussat B satellites.
• Racal-Guardata Australia has appointed Bill Spencer as its Victorian Branch 
Manager and Chris Burke as its Technical Support Manager.
* Denis Lamb, formerly general manager of IRH Components has been ap
pointed managing director of the company.
• Dick Smith Electronicshas recently announced the appointments of Adam Be- 
necke to the position of Public Relations Manager, and Chris Ayres as specialist 
product buyer in the field of amateur radio.

Mitel Semiconductor has signed the George Brown Group as its exclusive 
Australian distributor.
* Peter Jeffrey, who worked in production on Concorde has joined Hypertec in 
Sydney, with similar responsibilities.
• Philips Components in Melbourne has moved to 23 Lakeside Drive, Tally Ho 
Technology Park, Burwood East, 3151. Phone (03) 235 3677.
• Keith Murray has been appointed as Systems and Marketing Manager for Data
craft in NSW.
• The new General Manager of Voicecall Mobile Communications a newly 
formed company within Voicecall Ltd, is Ian Smith.
• Australian telecomms company Voca Communications has appointed Atlas 
Gentech as its distributor in New Zealand.
• A contract to produce ICs for consumer electronic appliances has been signed 
between Philips Industries and Shanghai Radio Factory No.7 in the People's Re
public of China.
• Rod Irving Electronics has just opened a retail outlet in Sydney, at 74 Parra
matta Road, Stanmore.

fitted with standard-A satellite earth 
stations.

The system uses Inmarsat, the 54 na
tion International Maritime Satellite or
ganization of which OTC is a founding 
member. Calls to some 7,000 ships at 
sea can be made by dialling the Interna
tional Direct Dial (IDD) code 0011 fol-

ests encompass most of the field, and 
we anticipate his knowledge and experi
ence will be of great benefit to EA and 
its readers.

lowed by the appropriate Ocean Code 
and ship’s Inmarsat telephone number.

A basic tariff of $12 per minute 
applies and there is no minimum charge 
for IDD calls, whereas operator con
nected calls will continue to attract a 
minimum charge of $36 for three 
minutes.
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COSPAS/SARSAT International Satellite Distress 
Alerting and Locating System

ELT.....................Emergency Locator Transmitter
EPIRB ................Emergency Position Indicating

Radio Beacon
FSSC..................Federal Sea Safety Centre
LUT.....................Local User Terminal
RCC................... Rescue Co-ordination Centre
SAR ................ Search and Rescue

Basic idea of the new search and rescue system, 
using polar orbiting satellites in the 
COSPAS/SARSAT system to pick up a distress 
signal emitted by an EPIRB (Emergency Position 
Indicating Radio Beacon). It will then be flashed 
to the LUT, which will relay the EPIRB's position 
immediately to the Federal SeaSafety Centre.

Search and rescue by satellite
Australia will use international satel

lite technology in future to speed the 
search for victims of marine disasters.

Under the plan the Government will 
fund a new satellite ground station 
capable of direct monitoring of radio 
beacon distress signals over a huge area 
of Australian and international waters.

The Government will spend $1.24 mil
lion in 1988-89 on equipment purchases, 
installation and operational costs to ac
quire the new facility known as a Local 
User Terminal (LUT). The LUT would 
provide almost immediate notification 
of mishaps at sea.

The scheme will operate using the 
polar orbiting satellites in the CO
SPAS/SARSAT system, which will relay 
to the LUT a distress signal emitted by 
an Emergency Position Indicating Radio 
Beacon (EPIRB) on the ship. This will 
replace the present system that relies on 
high-flying aircraft on commercial air 
routes to detect EPIRB signals.

Solar ’88 conference
The Australian amd New Zealand 

Solar Energy Society will be holding its 
national conference in the University of

Melbourne, Parkville, on November 17, 
18 and 19.

The conference theme is Environmen
tal Improvement through Solar Energy. 
This theme is particularly relevant as 
concern about the greenhouse effect in
creases.

A wide variety of papers will be pre
sented, and excursions to a number of 
locations featuring renewable energy 
techniques will be held. The conference 
should appeal to a wide spectrum, from 
the researcher to the interested layper
son. Enquiries to Victorian Solar 
Energy Council, 270 Flinders Street, 
Melbourne 3000, or phone (03) 654 
4533.

ELECTRONICS Australia, November 1988 51



News Highlights

The fifth in a series of specialised business communications satellites built by 
Hughes Aircraft Company has been launched from Kourou in French Guiana. 
The new satellite is similar to those operated by Aussat in Australia.

Future bank
The National Australia Bank has 

opened its newest and most technically 
advanced branch at Rialto Towers, 525 
Collins Street, Melbourne.

The electronic lobby at the front of

A view of the National Australia 
Bank's ‘electronic lobby’ at the Rialto 
Towers in Melbourne. It offers 
24-hour access to full service cash

Finding those fish is now made easy with ‘Bluey’, an inexpensive miniature 
submarine fitted with a video camera. This remote controlled device is 
manufactured by the Perth based company Remotely Operated Vehicles, and 
is marketed by GEC throughout Australia.

$629,000 grant to study 
solar energy

A team from the University of NSW’s 
Joint Microelectronics Research Centre 
will receive $629,000 over three years 
from the NSW Department of Energy, 
for further research into photovoltaic 
solar cells.

The grant supplements a grant of 
$336,786 from the Commonwealth De
partment of Primary Industrial and 
Energy.

The two grants will be used to study 
how advances over the past 10 years in 
the theory and manufacture of silicon 
chips can be applied to producing very 
thin silicon solar cells.

These advances have changed the di
rection of research into photovoltaic 
solar cells and the grants will maintain 
Australia’s - and UNSW's - prominence 
in worldwide research into this impor
tant new technology.
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the centre has 24 hour access to full ser
vice cash deposit/withdrawal facilities 
for customers with an electronically- 
striped card.

Using IBM's ‘Electronic Brochure’, 
the Centre's staff can handle all cus
tomer enquiries and provide a computer 
printout of any information required.

deposit/withdrawal facilities, for 
customers with a magnetically 
striped card.

GET YOUR TRAINING NOW 
AND BE PREPARED FOR THE FUTURE

Mr Chee Mun Chong loads a wafer 
into a diffusion furnace at UNSW.

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,
Digital Electronics for Technicians & 
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:

MR. MRS. MISS.

ADDRESS

Stott's undertake that no sales counsellor will visit you. 
Melbourne, 140 Flinders Street 3000 Tel 654 6211 
Sydney. 383 George Street 2000 Tel 292445 
Brisbane. 65 Mary Street 4000 Tel 2213972

(PLEASE PRINT) |

___AGE I

____________________POSTCODE I
Adelaide. 226Pulteney Street. 5000 Tel 223 3700 
West Perth. 25 Richardson Street. 6005 Tel 322 5481 
Hobart. 2 Davey Street 7000. Tel 34 2399 
New Zealand. Box No 30-990 Lower Hud Tel 676592 

_ ALA/ST6439/EA1188 |
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Silicon Valley 
NEWSLETTER..
Seagate having 
problems

On the surface, business could hardly 
be better for Seagate Technology Inc. 
The Scotts Valley company dominates 
its principal market - 5-1/4" hard disk 
drives for personal computers. Seagate 
rolled to record sales for a third straight 
fiscal year, exceeding $US1 billion for 
the first time.

The 10-year-old company shipped 5 
million disk drives during the fiscal year 
ended June 30, almost as many as it 
sold during its first years of operation.

Nonetheless, business isn’t exactly 
rosy for Seagate. In the company’s 
warehouses, and on its balance sheet, 
problems have been mounting. So much 
so, Seagate said it even expects to re
port a loss for the current quarter.

The troubles became apparent recent
ly, when Seagate reported fourth-quar
ter earnings of $US16.5 million, or 33 
cents a share. The figures fell far below 
Wall Street expectations.

In its announcement, Seagate placed 
the blame, in part, on the shortage of 
dynamic, random-access memory chips, 
or DRAMs. The company said the lim

ited availability of DRAMs constrained 
production of small computer systems 
that use Seagate disk drives.

Financial analysts quickly concluded, 
however, that the company’s problems 
went far beyond a DRAM shortage. 
The official explanations “were not that 
persuasive,” said John Rossi, an analyst 
for Alex Brown & Sons in San Francis
co.

The company’s announcement sug
gested that the latest expansion might 
be slow to pay off. Seagate said its ca
pacity now exceeds the demand for its 
products and the overcapacity may per
sist into 1989.

The Seagate report also showed that 
inventory ballooned by $US50 million in

Seagate’s corporate 
headquarters in 
Scotts Valley, 
California. Although 
sales are good, the 
future seems cloudy.

the most recent quarter while the com
pany’s cash fell nearly as much.

Though the company dominates the 
market for 5-1/4" drives, it is a late 
starter in producing the newer 3-1/2" 
drives. Led by Apple Computer and 
IBM, manufacturers of personal com 
puters are moving rapidly towards the 
use of 3-1/2" drives, a market where 
Seagate is an also-ran.

“They’re badly positioned” for the 
transition to 3-1/2" drives, said James 
Porter, president of Disk/Trend, a mar
ket-research firm based in Los Altos. 
“Ninety percent of their product mix is 
going to be different in two years,” and 
Seagate will have to play catch-up in 
those markets, he said.

UCSB receives 
$US1.6M 
for semi research

Electronics and materials engineers at 
University of California at Santa Bar
bara have received a $US1.6 million 
grant from the National Science Foun
dation for basic research into crystal 
growth for the next generation of com
pound semiconductors.

The project will be carried out by a 
seven-member materials research group, 
headed by Professors Pierre Petroff and 
Art Gossard of UCSB’s materials de
partment and electrical and computer 
engineering department.

Compound semiconductors are made 
from mixtures of materials such as gal
lium and arsenic. Integrated circuits 
made from compound semiconductors 
are faster than those of silicon and can 
also be made into tiny lasers for use in 
fiber-optic circuits.

UCSB researchers will be exploring 
ways to produce compound semiconduc
tors with special structures that can 
serve as the basis for new and better 
types of microelectronic devices. To do 
so, the scientists are attempting to in
crease the degree of control, or confine
ment, such materials can exert over the 
movement of the electrons.

“The next logical progression in the 
field of semiconductor devices will at
tempt to produce structures with addi
tional degrees of carrier confinement 
and will exploit the new physical phe
nomena that may result from them,” 
said Petroff. “The difficulties associated 
with the fabrication of structures with 
two and three degrees of carrier con
finement require a more profound un
derstanding of crystal growth.”

The researchers will use new molecu
lar-beam crystal growth and focused 
ion-beam technologies in fabricating the 
structures.

Natsemi wins round 1 
in trade theft suit

Cypress Semiconductor and its sub
sidiary Aspen Semiconductor have been 
ordered by a Santa Clara County Judge 
to temporarily stop development, pro
duction and marketing of a new family 
of high-performance computer chips 
pending the outcome of a trade secret 
theft lawsuit filed against the two com
panies by National Semiconductor.

According to the lawsuit, Aspen and 
Cypress are basing their new ECL-type 
chips on the revolutionary “Aspect” 
process technology developed by Fair
child, which dramatically boosts the 
speed and circuit density of ECL chips.

“It is a technology that was one of the 
primary interests we had in the acquisi
tion of Fairchild," commented Jim 
Smaha, executive vice president in 
charge of National’s semiconductor 
operations. “A company cannot take 
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technology developed by another. 
We’re not willing to subsidise research 
and development for our competitors.”

According to the court documents 
filed by National, the Aspect technology 
has fallen into the hands of Cypress and 
Aspen via Narpat Bhandari, a former 
Fairchild employee who was involved in 
the development of the Aspect tech
nology, a project that took Fairchild 
five years and cost more than $US7 mil
lion.

Fairchild began shipping the first 
Aspect-made chips in January.

Acording to National, Bhandari con
spired to take trade secrets pertaining to 
the Aspect process with him when he 
left Fairchild in 1987 and joined Aspen 
as president. He has since left Aspen.

At Cypress, company president T.J. 
Rodgers strongly denied National’s alle
gations that his firm had engaged in 
theft of trade secrets.

“Aspen does not use and has never 
used any secrets from National and 
Fairchild, “Rodgers said. He added that 
he asked for a meeting with senior Na
tional executives to resolve the issue be
fore it could reach the courtroom.He 
said he would show then that Aspen’s 
ECL chip technology “is radically dif
ferent” from National’s.

80486 to challenge
the RISC leaders

Intel, which has a lock on the PC
chip world, is preparing a new chip to
run minicomputers and work stations.

The 80486, according to Intel senior 
vice president Dick House, will be in
troduced some time in 1989. He said 
the chip will be somewhat of a depar
ture for Intel, which has designed mi
croprocessors primarily to command 
IBM personal computers and compat
ible machines. Intel’s latest PC micro
processor, the 80386, is one of the hot- 
selling chips on the market today.

With the 80486, which will contain 
about 1 million transistors and feature 
five times the speed of the 80386, Intel 
plans to take on the flurry of high-pow
ered RISC microprocessors released 
during the past year by Sun Microsys
tems, Mips Computer Systems, Ad
vanced Micro Devices, Motorola and 
others.

Intel’s chip has some RISC-like fea
tures, but Intel says it’s not a RISC 
chip.

Even though the company is months 
behind the competition and won’t begin 
showing the chip to computer 
makers until early next year, analysts 
think Intel could still become a force in 
the workstation and minicomputer mar

ket.
The 80486 will be able to run all the 

software the 80386 can run, which 
means it will be able to handle IBM PC 
software, programs written for the new 
IBM PS/2 line and engineering software 
written for Unix.

In the meantime, Intel isn’t slowing 
80386 production, and it’s still develop
ing faster versions of the popular chip. 
Earlier this year, it introduced a 25 
MHz 80386, which means the chip tack
les instructions 25 million times a sec
ond. The company has a 33 MHz 80386 
planned for next year.

Noyce is new 
Sematech chief

At long last, Sematech announced it 
has found a chief executive. And one 
thing the chip manufacturing research 
consortium won’t have to worry about is 
any lack of credibility on the part of its 
new boss. For his name is Dr. Robert 
Noyce, inventor of the integrated cir
cuit, co-founder of Fairchild, co-founder 
and current vice chairman of Intel, and 
generally viewed as one of the leaders 
of the semiconductor industry at large.

Noyce’s appointment was announced 
at a press conference in Washington and 
was immediately hailed by both industry 
executives, congressional leaders, and 
top officials at the Pentagon. All agreed 
that the move had instantly erased a 
rapidly growing fear that Sematech had 
failed, after it appeared it would be 
unable to find a qualified chief execu
tive.

According to Noyce, who was instru
mental in the formation of Sematech 
and the lobbying effort to get Congress 
to support it financially, it was precisely 
that perception that prompted him to 
change his mind and step forward. 
About a year ago, Noyce had turned 
down a request to head Sematech be
cause of both personal reasons and be
cause Intel was in the midst of a man
agement shake-up.

Noyce, who will remain as vice-chair
man at Intel, changed his mind about a 
month ago during a meeting with indus
try executives in Boston. “Finally, it 
dawned upon me that this was just too 
important to let somebody else do it. I 
had to do it myself.”

Noyce, along with National Semicon
ductor president Charlie Sporck and 
AMD chairman Jerry Sanders headed 
the search team for a chief executive.

Industry analysts agree Noyce may be 
one person who will be able to get 
things done at Sematech, both in the 
areas of technical achievement, report

ing back to Sematech’s member firms, 
and in the all-important dealing with the 
Pentagon and Congress where many 
have come to know him on a first-name 
basis after years of lobbying for the chip 
industry.

California acquires AMI
California Micro Devices in Milpitas 

announced an agreement with Gould to 
acquire Gould’s struggling American 
Microsystems Inc. (AMI) semiconductor 
operations in a cash deal worth $US70 
million.

The move will elevate Cal Micro into 
the ASIC big league, making it fifth 
largest producer of custom chips in the 
United States. Without AMI, Cal Mi
cro’s revenues have been rising rapidly 
and were expected to reach $US130 mil
ion this year, compared to only $US21 
million in 1987.

AMI’s sales, meanwhile are currently 
running at the rate of about $US100 
million and the group is operating at 
break-even level.

With the divestiture of AMI, Gould 
will put an end to a decade-long, very 
costly struggle to become a major force 
in the semiconductor industry. In 1979, 
Gould tried to force its way into the 
field by trying to acquire Fairfield Cam
era & Instruments through a hostile 
take-over battle with Fairchild’s man
agement. Fairchild was saved at the last 
minute from a Gould take-over by 
Schlumberger.

After several other ill-fated attempts 
at acquiring a semiconductor operation, 
Gould finally found a willing partner in 
American Microsystems Inc. for which 
it paid some $US200 million. AMI, 
however, failed to live up to Gould’s 
expectations. In 1985 Gould took a 
$US165 million write-off against the re
duced value of the loss-plagued chip 
operation.
H-P buys into voice 
messaging company

Hewlett-Packard has bought a 10% 
interest in Octel, a Milpitas-based voice 
messaging systems manufacturer.

Under the terms of the agreement, 
H-P will buy SUS13.8 million worth of 
newly issued shares, or 5% of the com
pany, directly from Octel. Over the 
next 18 months H-P will buy an addi
tional 5% worth, and has the option to 
increase its equity position to a maxi
mum level of 20%.

H-P has also agreed to sell Octel’s 
voice messaging system to European 
customers which already use the lec- 
tronic mail features that are built into 
H-P business computers. ®
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The Serviceman
□IC----- □

A surprising cause 
for an unusual fault
After a while, most service technicians learn to recognise cer
tain kinds of symptoms and quickly ‘home in’ on the faults 
most likely to produce them. But sometimes you can be 
tricked, by a set of symptoms which suggest one type of fault 
but are in reality caused by something quite different!

The story actually began in a very 
normal fashion. A bit over a year ago, I 
was asked to install a combination 
VHF-UHF antenna for one of my regu
lar customers.

He had just bought a new National 
colour TV and was not getting as good 
a picture as he expected. He had been 
getting an acceptable picture on his old 
set with an indoor antenna, but the new 
set showed up the imperfections of that 
arrangement.

His location was reasonable, just 
below line-of-sight to the nearest TV 
transmitter and the signal strength was 
quite good. 1 had no doubt that he 
would get perfect pictures once we got a 
proper antenna up, and a good coax 
lead-in.

In fact, when I got to his roof, I could 
just see the top of the nearest transmit
ter tower (channel 2) above a nearby 
hill. Allowing that he was only about 5 
miles from the tower, I reckoned that 
the proverbial piece of wet string should 
be an adequate antenna, providing that 
it was mounted in the right place!

The job was made easier because 
there had been an outside antenna in 
the past, and the chimney brackets were 
still present and rock solid. There was 
also a hole in the brickwork in just the 
right spot for the new lead-in. (Some
times I'm sure that there is someone up 
there who likes me.)

1 selected a Channel Master CK20 
combination antenna and an Aerovision 
balun. I had used these items together 
many times before, and had no reason 
not to use them in this installation.

The antenna was up and the cable in
stalled almost before 1 knew it. The 
lady of the house was delighted, not so 
much with the good picture but with the 
riddance of the untidy indoor spiral an
tenna that they had put up with since 

moving into the house some months be
fore.

They continued happily with the sys
tem for something like twelve months. 
Then one day, when I was seeing the 
customer on another matter, he men
tioned that the picture wasn't as good 
on the high channels as it was on chan
nel 2.

He couldn't quite explain why, but it 
just wasn't as it used to be. His attempt 
at describing the fault was complicated 
by the fact that they rarely watched 
anything but the ABC, so they had not 
had the chance to study the deficiencies 
of the other channels.

There are customers, and there are 
nice customers. He is one of the latter 
group, because he wasn't blaming me or 
my installation. He wasn't even really 
worried by the fault. It was just there, 
and he would like explanation.

He rang back a v days later to tell 
me more clearly what the trouble was. 
And the symptons he described were 
like nothing I have ever come across in 
a domestic situation.

The main complaint was a thick white 
line down the screen. It was usually in 
the centre, but sometimes was at one 
side or the other.

A secondary complaint was a thin 
white line with a ‘blob’ in the middle, 
running from side to side. This was also 
usually in the middle of the screen, but 
could sometimes be at the bottom or 
the top.

When it moved to the top of the 
screen, the vertical sync became unsta
ble and the picture might roll for sev
eral minutes at a time.

And the clincher was the final symp
tom, seen whenever both lines were 
away from the center of the screen. 
This was a near perfect negative image 
of the channel 2 picture.

You will recognise these symptoms if 
you have ever come across intermodula
tion in a wideband distribution ampli
fier. In the amplifier a strong signal can 
modulate the weaker ones, to give 
symptoms like those described above.

However, in this case there was no 
amplifier, and no ‘stronger’ signal. In 
fact all signals were within 5dB, some
thing I rarely find in my hilly territory.

When I eventually got to see the 
symptoms, I had to agree that it was in
termodulation - but I couldn't imagine 
a mechanism by which it could occur. 
All I could think of was a fault in the 
tuner.

Faulty tuner?
If the RF amplifier transistor became 

faulty, it could conceivably cause these 
troubles. I tried the RF AGC control, 
and the ‘No Snow’ setting was the same 
for all three channels, which seemed to 
clear the tuner. But it had to be some
thing involving a transistor or diode, 
surely.

I left the problem for a few days 
while I checked out the situation re
garding the set. It was still under a 3 
year warranty, and I am not an accred
ited National agent. In the event, I 
came to an agreement with National's 
state agent, and returned to do battle 
with the set.

This time I came better equipped to 
examine the trouble. I still wasn't cer
tain that it was the set, so I brought 
with me a small portable set of the 
same brand but earlier vintage.

The portable worked perfectly on its 
indoor antenna, but when connected to 
the outside antenna, it immediately 
cleared the customer's set of all blame. 
The fault was clear to be seen on which
ever set was linked to the main anten
na.

I must admit, this was a nasty let
down. It meant that I couldn't blame 
the set and the trouble had to be in my 
installation. I still had no idea of what 
sort of trouble I was looking for. I have 
only ever had to deal with broken leads 
or short circuited leads, both of which 
produce snowy pictures, not intermodu
lated ones.

1 started by checking the wall socket, 
and I replaced the flylead, all to no 
avail. So the trouble had to be on the
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roof - and it was blowing half a gale 
outside.

On the roof, with one arm round the 
mast, I loosened the brackets and 
brought the antenna down close enough 
to reach. I removed the cover on the 
balun and looked inside. I wasn't sure 
what 1 would see, but 1 didn't expect to 
see the saddle clamp and screws red 
with rust.

The antenna had only been in place 
for a year, and it was not a location 
noted for a wet atmosphere or salty air. 
Yet the saddle clamp and screws ap
peared so rusted as to be about to fall 
apart. In fact they weren't quite as bad 
as that, but still far worse than I would 
have expected in only twelve months.

In the event, I cut the end off the 
coax and remade the junction, after 
scraping most of the rust off the screws 
and clamp. I gave the balun a good 
squirt of CRC-226 moisture inhibitor, 
then rested the mast on the roof with 
the antenna pointing roughly in the di
rection of the transmitter.

A check of the picture showed near 
perfect performance, with just a trace of 
ghosting. The ghosts were not unex
pected because the antenna was low 
down, close to the roof and not yet se
curely fixed. But the intermodulation 
had disappeared.

So it was back onto the roof, in the 
teeth of the now howling gale. I 
squirted a generous dollop of silicone 
sealant into the balun to protect the 
works against further corrosion, then 
raised the mast to its full height and se
cured the whole assembly back in place.

If that was all there was too it, there 
would have been little point in telling 
this story.

But when I got back inside, the pic
ture was as bad as it had ever been. 
The intermodulation was, if anything, 
more intrusive than before I started the 
exercise!

Now that I knew about the corrosion 
in the balun, I had something to blame. 
1 have never struck the problem person
ally, but I have heard of an oxide layer 
forming a crude diode. Although I had 
removed much of the loose rust, I 
couldn't remove it all and there must 
have been enough left to reform a 
diode, once the antenna was back in 
place and handling the full strength sig
nals.

So it appeared that I would have to 
replace the balun, and as luck would 
have it, there was no spare in the van. I 
left the job that day, hoping that next 
time I went on the roof there would be 
less wind to worry me.

A couple of days later I was back

with a new balun and a determination 
to solve the problem, once and for all. 1 
got the antenna down onto the roof and 
prepared to remove the old balun. And 
in the process 1 think I solved the mys
tery.

The antenna terminals were two steel 
round-head bolts, secured with diecast 
wingnuts. Under the nuts were several 
aluminium washers, and a steel star 
washer. The aluminium leads from the 
balun were terminated with circular 
brass terminals crimped on to the wires.

The whole assembly, on both leads, 
was thick with a whitish powder and the 
centres of the brass terminals had a ring 
of gray, crystalline corrosion covering 
the area that would have made contact 
with the aluminium washers. Just think 
of the possibilities in that lot for chemi
cal and electrical interactions!

The odd fact is that I have used these 
antennas and baluns in dozens of instal
lations, and never come across this in
termodulation problem before.

These Aerovision baluns are (or 
were) locally made and appear to be of 
the highest quality. 1 can only assume 
that the problem balun in this story 
missed out on its share of cadmium 
plating during manufacture.

The new balun which I have now fit
ted has rigid anodised aluminium wings, 
in the place of the wire and brass termi
nals of the original one. I don't think I 
will have the same kind of trouble 
again, but then, you never can tell...

A shocking secret
My second story this month concerns 

electrical safety - or lack of it. I notice 
that EA's editor has been discussing 
this lately in Forum, in a general kind 
of way, but as a serviceman my interest 
in safety has to be much more direct. 
My life and that of my customers could 
depend on it!

In this particular case, I discovered a 
nasty hidden shock hazard, in a piece of 
equipment that I had been relying on 
for my own safety during service work. 
But I'll start the story at the beginning, 
and give a bit of background.

Many modern colour TV's use a 
transformerless power supply, to sim
plify design and save weight and money. 
The system works well but makes serv
icing dangerous, because the chassis is 
live, tied to one side of the mains input 
irrespective of which way the power 
plug is inserted.

Traditionally if we have to service one 
of these sets, we have to do it with one 
hand in our pocket. Even this doesn't 
stop you getting a belt occasionally, but 
at least it doesn't floor you.

And connecting an oscilloscope or fre
quency counter to the chassis is the 
quickest way I've yet found to blow 
fuses. They go off with a beaut ‘crack’ 
that brings the neighbours running in to 
see who has been shot.

The answer, of course, is to connect 
the set to the mains through an isolating 
transformer. These are 1:1 ratio units 
that deliberately break all connections 
(even earth) between the input lead and 
output socket.

In my early days of servicing colour 
tellys, I used an old transformer from a 
junked black and white set. It was not 
quite 1 to 1 - as 1 recall it had a 220 
volt secondary - but it could supply one 
amp comfortably and was suitable for 
the job in hand, at least on a short term 
basis.

Later, I decided that I needed a pro
fessionally made transformer to take 
into customer's homes. My home-made 
unit was OK for the workshop, but it 
didn't look right anywhere else.

The unit I bought was heavier than 
the makeshift one, and provided a full 
one amp continuously, at 240 volts. It 
also cost sixty-odd dollars, at a time 
when that was real money.

I was quite happy with my two trans
formers and may never have changed 
anything if I hadn't gone to the local tip 
one day, to dump a load of rubbish. I 
had just disposed of my trash when a 
car pulled up beside me and the driver 
asked if I would help him unload his 
junk.

He lifted his boot lid and exposed a 
metal box about a foot square and fif
teen inches high. The front of the box 
carried a large knob, a toggle switch, a 
3” diameter moving iron meter cali
brated to 250 volts, and a standard 
three pin power socket. There had once 
been a heavy power lead fitted through 
a grommet in the front panel, but this 
had been cut off short.

The driver warned me that the box 
was heavy, but that didn't alert me to 
just how heavy. The two of us had to 
struggle to get it up over the edge of his 
car's boot.

By this time I had realised that it was 
some kind of power transformer and 
that whether or not it worked, it would 
contain quite a few dollars worth of 
scrap copper. The meter would have 
been useful, too. The driver didn't 
know what it was, only that he had 
found it in the garage of his new home 
and he wanted to be rid of it.

So rather than help him dump it on 
the tip, I suggested that we dump it in 
my van. The thing weighed near enough 
to a hundred pounds and we sank up to
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DATA ACQUISITION 
AND CONTROL

DATATAKER:
$2,400 COMPLETE

46 Analog/8 Digital Inputs 
Matches Common Transducers and Sensors 
Built-in Software/RS-232 Communications

Portable Dedicated or Stand Alone

The complete solution 
No cards, modules or software to buy 
No programming knowledge required 

Datataker does it all 
Industrial and Field models available

DATA ELECTRONICS 
46 Wadhurst Drive, Boronia, 3155.

Jel (03) 801-1277. Telex 38615. Fax (03) 600-3241 

Serviceman
our knees in the mud as we struggled 
the few feet to my waggon. It hit the 
floor with a dull thud and I imagined I 
could hear the springs groan.

Back in the workshop, I lost no time 
in cleaning the box up to see what I had 
won. The specification plate on the 
front panel had been painted over, but I 
managed to clean it up and learned that 
I had a 1000VA transformer with a 180 
to 250 variable input at 6.12A, and a 
230 volt output at 4.35 amps.

When I opened the box up, I found a 
really massive transformer that took up 
almost the whole interior. It was cov
ered with dust and spider webs, and 
also quite a few spiders who didn't take 
kindly to being evicted.

After a good clean up, I was able to 
see just how it was arranged. One side 
of the mains input was taken to a rotary 
slider connected to the front knob. The 
primary was wound on the outside of 
the coil, and some twenty turns had 
been left uncovered. Part of the enamel 
insulation had been removed from these 
turns, and the slider could make contact 
to adjust the primary voltage.

The toggle switch on the front panel 
connected the meter to either the input 
at the mains terminals, or to the output 
at the three pin socket. This trans
former was obviously designed to pro
vide a stable 230 volts output from a 
very unstable input.

Every test that I could give the unit, 
short of putting it on the mains, showed 
it to be in first class condition. 1 could 
measure no leakage between the wind
ings, but I wanted a better test than my 
workshop multimeter. So I called on a 
friend who had access to a megger.

A megger is really a high voltage ohm 
meter. It uses a hand cranked magneto 
to generate 1000 volts, which is placed 
across the insulation under test. The 
meter shows any leakage present and 
can read the insulation resistance up to 
hundreds of megohms. My new trans
former came through with flying co
lours. Not a skerrick of leakage.

The final test was one to check that 
there was no leakage between the earth 
pin on the newly fitted power input lead 
and the outlet socket on the front 
panel. This test was carried out by put
ting an uncovered plug in the socket, 
and testing for leakage between the 
earth pins on the lead and the socket.

The box was given a coat of wrinkle 
enamel, then duly installed under my 
bench, where it has done sterling duty 
for about four years. The fact is, it's

four times bigger than is necessary for 
the job, but then it cost me nothing. (I 
priced a similar transformer, just for 
fun. The quote was ‘about $650’, four 
years ago!)

Over the years, hundreds of trans
formerless tellys have been plugged into 
this transformer and used with CRO's, 
generators and so on with never a sign 
of trouble. Until yesterday.

This time, the TV was already 
plugged into the mains, so rather than 
rearrange the leads, I plugged my oscil
loscope into the transformer. The main 
requirement is to break the earth link 
between the TV and the CRO, and in 
theory it doesn't matter which is 
plugged into what.

This is not the safest way to do 
things, of course, but it was convenient 
on this occasion and acceptable so long 
as there were no grounded items around 
that I might connect myself to.

Everything worked perfectly until I 
accidentally pulled the CRO power lead 
from the transformer and trod on the 
plug. I didn't realise at the time that 
this had bent the earth pin.

I simply pushed the plug back into the 
socket on the transformer and turned 
back to the TV. Next time I switched 
the set on there was a tremendous 
’splatt’, and a cloud of smoke drifted 
out of the cabinet.

Both mains fuses and three of the 
four bridge diodes were gone. Only an 
earth on the chassis could do this, yet 
the only link was the CRO lead and 
that was isolated through the transform
er, wasn't it?

It turned out that the CRO wasn't 
isolated, through the oddest accident 
you could ever imagine.

When I had first tested the transform
er, I had checked for an earth on the 
output by putting a plug in the socket 
and testing for a connection through 
(Continued on page 142)

TETIA Fault of the Month
National CP-2000
SYMPTOM: Erratic start-up.
Sometimes gives short burst of 
sound at switchon and sometimes 
nothing at all until five minutes or 
so have passed. If set does start 
normally, it may sometimes shut 
down with a faint squeak.
CURE:C805, a luF 50 volt electro 

in the power supply regulator cir
cuitry low value, or intermittent 
open circuit. This cap provides 
drive to the chopper by feeding in 
100Hz pulses from the bridge recti
fier output.
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STK. NO: Z137

2532 EPROM'sZ140 ONLY $15 each
$2.00 Not inclusive P&P4116 RAMSZ141

$15.00 ea,
68A09 PROCESSORZ142

6802 PROCESSORZ143

27064 EPROM’sZ144

$7.0068705 CONTROL CHIPZ145

$4.005303 DARTZ146

Z147

1488 RS232 DRIVERZ148

& RECEIVER1489Z149

$0.90OPTO4N31Z150

Sockets.

9am-5.30pm
9am-6.00pm
9.30am-1pm

Removed from Printers but in excellent 
condition. Has a lot of uses; the KEYS 
themselves are worth a little fortune.

Note: We accept Bankcard. Mastercard and 
Visacard. However we cannot give quantity 
discounts on Credit Card purchases or 
account orders. Minimum for account orders is 
$50. Minimum order is $10 exclusive of 
postage and packing. All prices include Sales

ALL PRICES QUOTED ARE FOR THIS MONTH 
ONLY OR UNTIL STOCKS ARE SOLD.

Mail Charges: 
510.00-524.99. 
525.00-549.99. 
550.00-599.99.
5100.00 or over

54.00
56.00
57.00
58.00

heridan 
lectronics

Large or overweight articles sent 
Skyroad Freight Forward.
Trading Hours:

Capaciti
A Mixed bag 
of these hard 
to get Caps. 
Approx 200. 
Values be
tween 3pf to 
47pf. A Real 
Money Saver.

$9.95 
a bag

164-166 Redfern St. Redfern 2016
Facsimile: (02) 698 3694
Telephone: (02) 699 5922
or (02) 699 6912
Mail orders to:
P.O. Box 229 Redfern NSW 2016$1.50 

a pair

Super 
Savings on IC’s

Mon-Fri 
Thurs...

Length 1.5m of 
25way shield-> 
ed cable . 
terminating / 
in one ÍTÍT
DB25 I|
(RS232) IV
Plug and \v 
One 36way Nk 
Centronics ' 
Plug. Almost 
half price at

2102/1024
STATIC RAM’s 10 for

WORTH 
TREBLE.

«4

STK. NO: Z102
16 Pin Low profile, 
single wipe

STK. NO: Z132
SIEMENS 
Electrolytic 
Capacitors
22000 uF 25VDC. 
Dim: HT: 80mm 
DIA: 50mm.
Including 
mounting clips.

STK. NO: Z138
Centronics Printer Cable

STK. NO: Z116 Ex I.B.M. *
Full QWERTY Keyboard

STK. NO: Z130
CROUZET 
Syncronous 
Motors

STK. NO. Z152
PHILIPS Mains Fitters
The BEST there is. Model 
No: 9390 253 30142. 250VAC 
2.4AMP. Dim: 80 x 63 x 45mm.

STK. NO. Z139
Audio < 
Lead Pack
Containing 12 <4 
useful assorted xl 
Leads. Each 
one worth 
$2.95 plus.
You get this 
value plus 
Special 

for only '3»-^

$6.50 ea or 
2 for $11.50

1000’s of uses. Robotics, 
Process control, 
Instrumentation driving 
240VAC 50Hz 60 RPM.
$5.00 to clear
WORTH TREBLE!!

STK. NO: Z136 
Hundreds of 
Assorted < 
Capacitors > 
Ind Polyesters, ( 
Electrolytics, Silver 
Mica & Styro’s etc. v? 
Approx 200, Must 
be worth at least $20 ;( 
You get all this for ( 
only $5 H 
Amazing Value.

All advertised items 
are new and unused, 
except for items marked

STK. NO: Z119
Super-Duper Component 
Surprise Package
2Kgs (Guaranteed) of useful and hard to 
get components—Includes: Diodes, 
I.C’S, Capacitors, resistors, Plugs, 
sockets. Terminal blocks, 
Ferrites, Switches.
Motors. Pots's, 
trimpots. Audio leads. 
Relays, etc. etc. (Too 
numerous to mention)
SUPER VALUE at

only $15.00
for callers only P&P Charoe Amf. A(PfaX' 
for non-callers regretfully $5 A

Only bib each 
inci p&p

STK. NO: Z115
* “SANYO” 
Stepper Motors
With Encoder. Type 103- 820-1
4.5V D.C. 1.4A 
2degree/Step. 
Dia: 80mm. 
Overall length: 
110mm. ' -
ONLY FROM US 'S'.TV“ 
at almost 
ridiculous Price.
$30.00 ea. UBB

STK. NO: Z134
Silver Mica
Pack ,
Over 200 a
assorted “ g 

high grade J
Caps, at a L. _ 
fraction of .
the original 40 

price.
Satisfaction .nW 
guaranteed. I j 

Only $10 | • 
per pack ; 1

STK. NO. Z151
Memory 
Back up 
Board
Contains 8x6264 
Memory Chips 
with Ni-Cad back-up 
Batteries, plus a host 
of other useful 
components. Data 
sheet is included, i 
A Steal At 

$49.95 ea. f 
(Limited Stock) i

100 for $9.00
What value.

STK. NO: Z112
*“C0RC0M” Computer 
grade Mains Fitter
For 115-250VAC 5AMP.
50Hz-400Hz. Size: 90 x 50 x 35mm 
Normally worth about $35 each.
Our price
to clear... aSSa*-.-
ONLY %
$6.95 -A

STK. NO: Z113
* 12VDC Powerful 
Solenoids..
Made by HARTING. Has 
7mm Thrust. Dia: 50mm.
Ht: 60mm. J
ONLY $9.95 / j 
each.

STK. NO: Z117
Lead Acid 
Re-Chargeable 
Batteries
all at CRAZY PRICES.
Made by "SUNRISE” Japan.
6V 3.2Ah/20Hr.
120x60x30mm ONLY $12 ea
6V 1.2Ah/20Hr
95x50x25mm ONLY $9.50 ea

50% off MB
Normal Prices,

Otiaaaon^.

SIEMENS 
. GERMANY. 
&456-N62& 
°OOPF 45CV-’ 
* 26 V- -
*<1260

Electronics Supermarket - Where The Bargains are
Sheridan’s Genuine V? and % Price Clearance Sale...

ffBWWPfflWWBW The Most Amazing Price Reductions Ever...
Satisfaction Guaranteed or Your Money Back.
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nouse alarms 

NORMALLY °< A

j MACHINED
/AIRCRAFT ------
H GRADE I
K ALUMINIUM '/A
U FLASHLIGHT

What an excellent productl It measures 145mm long 
and runs off 2 ■ AA batteries. It is 70 times brighter 

H than a normal torch and the beam is adjustable from 
g spot to beam, and it's waterproof and shockproof. H Durable anodised abrasion resistant finish, with a 
|| non slip knurled grip. This torch will last a lifetime.

Small enough to fit inside a car glove box or 
B handbag. It can also be used as a lantern. Unscrew 
s the top and the bub is exposed to give 360“ light, 
g We have seen these torches for $19.

We have direct imported these and can offer them
■ at the amazing price of only $9.95.
■ Spare bulbs available for only $1.50 (Cat. ST-3002) 
■ Cat. ST-3000

I ONLY $9.95
At lastl A driver set incorporating those obscure shaped headsl QH PIFCF FNriIMFFR'R
Have you ever needed recently to service an electric tool? Chances are you would not have rii_vi_ UHUIIILCn Q 
been able to do so because the screws holding the appliance together had strange shaped DRIVER SET
Well now you can with our 30 piece driver setl This set contains all the driver bits you are EVER
likely to encounter (See Below). SSSX
Basic to the set is an 8 1/2" Chrome-Vanadium driver which will accept any of the 28 hardened .
steel bits supplied. They are held into the socket of the driver by a small magnet - so you can
use the driver in any position. The screw-together hollow handle will hold several tips so you ®
don't have to take the whole set with you into the field. IB " u - H
There is a tip here to suit almost any screw/nut you may come across. ^B_ ~ ' ^B
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

Porcelain Standoff
Ideal for electric fences. A round glazed 
porcelain insulator measuring 30 dia & 

. 25mm high, with a 10mm hole thru the 
centre. A roofing screw would be ideal to 
fasten the insulator to a post.
Cat. LF-1090

500 each

GLOBE BARGAINS
Bargain 1:1.25V MES lenshead globes. 
Ideal for single cell torches. /Tn
USUALLY 50C ea
25 for $2 (only 8c ea) 
100 for $6 (only 6c ea)
Cat SL2660 ____________ ____
Bargain 2:5 volt MES torch globes.
Works OK on 6V. /—x
USUALLY 50c ea zX
10 for $1

Bargain 3: 12 volt BC car replacement 
globes suit tail lights, blinkers, garden 
lights, etc. X '
USUALLY ABOUT $3 ea A# 
2 for $1 / /
Cat. SL-2662_________________ AX

Bargain 4:6.3V MES globes
USUALLY 50C ea
4 for $1
10 for $2
100 for $15
Cat. SL-2654
Limited quantities on all globes.

And its all housed in a sealable tough plastic 
case

Cat. TD-2000 $19.95

GREENCAP PACK
• Metallised polyester. 60 top quality prime 
spec greencaps supplied from 0.001 uF to
0.22uF, all 100V.
Cat. RG-5190 DON'T PAY
60 in pack $7.95 $12.95

Car Bonnet 
Locking Device 
This device will lock the Bowden Cable (i.e. 
the 'wire' that goes between the bonnet 
release handle and the bonnet catch) 
AUTOMATICALLY when you switch your car 
alarm on. The unit will give COMPLETE 
under-bonnet securityl The locking device 
includes solenoid lock, control box, 
emergency Bowden cable release, screws, 
connector bracket and other hardware for 
universal fitting. Instructions supplied.
Cat. LA-5400

A BARGAIN AT ONLY $19.95
WOULD NORMALLY COST 
ABOUT $70

PHOTO 
INTERRUPT
This device enables you to turn a circuit on 
and off optically.
APPLICATION
• Counter sensor • Tachometer • Opto 
Ignition • Edge Sensor • Tape End Sensor 
Full specs supplied with each unit.
Cat. ZD-1901

$8.95 ea
10+$7.95 ea fl

Micro Hi Fi Speaker 
70mm long x 34mm wide oval speaker - with 
butyl rubber surroundl Respectable 1W 
rating. Hi Fi in a matchbox. Quantities very 
limited.
Cat. AS-3002

CAR SPEAKER GRILLS
1.7 X 5 ' metal grill. Black in colour. 
Cat. AS-3035 

ONLY $2 ea
SAVE $6
2. 9” X 6” quality 
metal black grill.
Cat. AS-3036

ONLY $3 ea
SAVE $7
You would expect to pay about $8 for the 
7x5 and $10 for the 9 x 6 nornmally.

CRYSTAL EARPIECE
High impedance with 3.5mm plug.
Suitable for crystal sets or for experimen
tal use.
Cat. AS-3305 {¡^Mk
NORMALLY $3.75 -Or'
NOW ONLY 
$2.50 /
SAVE $1.25 qA$5 ea



ULTRASONIC PEST & INSECT REPELLERS
• Frequency range 30kHz to 65kHz variable
• Output level 130dB
• Both units include 240V power adaptors

Single Transducer
ONLY $29.95
SAVE $10
Cat. YS-5510
DUAL TRANSDUCER
ONLY $39.95
Cat. YS-5512

CAR NEGATIVE ION GENERATOR
Now you can have all the benefits of your home ioniser in your car.
This great new Jaycar direct import is durable, stylish and compact, measuring only 110mm 
in total length. It simply plugs directly into the cigarette lighter socket in your car. It can 
generate large amounts of negative ions for purifying air, and some ozone for eliminating 
odour.
Jaycar's direct importing cuts out the middle man and saves you money.

SPECIAL INTRODUCTORY OFFER ONLY $34.95
Cat. YX-2910

NEGATIVE ION GENERATOR fl
240 VOLT - SAVE $50 
Cat. YX-2905 

ONLY $29.95

rii RFCT- 
IMPORT

HUNDREDS
SOLD .

ULTRA THIN 
SHIELDED CABLE 
Quality English made shielded cable 
with a total diameter of 1 mm. Ideal for 
screened wiring in small spaces I 
Packet 5 metres

ONLY $2.50
Cat. WB-2310

GREEN RECTANGULAR 
LED BARGAIN 
NORMALLY 40C each

1-10 
11-99 
100-999 
1000+
including taxi 
Cat. ZD-1765

20e ea 
16c ea 
14c ea 
12c ea

Jaycar will purchase your surplus stocks of 
components and equipment. We are continually 

on the lookout for sources of prime qualityJUST ARRIVED 
QUALITY NIPPERS 
130mm wire nippers

Cat. TH-1891

$7.95
SAVE $2
125mm flush cutters
Cat. TH-1892

$7.95
SAVE $2
POINTED TWEEZERS
Cat. TH-1765

SAVE $1
LY $1.95

»r

AT LAST - Probe cases
We finally secured a reliable supply of RF probe cases. These are constantly used in kits, 
t:™“ _r—

$12.95 IHUlt
DIGITAL STEREO HEADPHONES

'T-REX'
WIRESTRIPPER
Strip all sorts of cable without damaging the 
conductors.
• Automatically adjusts to insulation diameter.
• One hand operation. 
Cat. TH-1824 
WAS $12.95 

SAVE $2.00
NOW $10.95

’ DIRT 
CHEAP!!

DIRECT' 
IMPORT

URN YOUR SURPLUS STOCK INTO 
CASH!!

CALL GARY JOHNSTON OR BRUCE 
ROUTLEY NOW ON (02) 747 2022

If you own a Portasol soldering iron, 
bring it into any Jaycar store for a 
FREE gas refill.

1/2 PRICE 
PLASTIC
FEET
Ideal for turntables, speakers, large 
amps, etc. Easy mounting with one 4mm 
diameter bolt or self tapper. Diameter 
35mm at base.
USUALLY 85c ea

400 each
10+35eea cat. hp-0830

SAVE UP TO 39%
SA700
Features Mylar drivers, sponge earpads, 
metal 3.5mm stereo plug. Cat. AA-2021
WAS $29.50

NOW $17.95 SAVE 39%

DIRT 
CHEAP!! 1

HI QUALITY GOLD t 
RCA PLUGS
Similar to those used on 
those expensive gold audio 
leads. Clearly marked in red 
or black.
RED Cat. PP-0236
BLACK Cat. PP-0237

$3.50 ea
10+ $3.20 each

6 
5
4
3 
2Solar 

Powered 
Exhaust
Ventilation
Remove gas, fumes, 
humidity, etc by using 
the suns free power - 
solar. It will remove about 35 cubic 
metres of air every 1/2 hour in bright 
sunlight. 
Ideal for:
• Boats • Caravans • Port-a-loos 
• Greenhouses • Sheds • Holiday 
homes • Backyard dunnies 
• Kitchens • Weekenders, etc. 
Cat. YX-2500

SAVE $5 NOVEMBER
ONLY $44.95________

GOVERNMENT 
INSTRUMENTALITIES, SCHOOLS, 

PUBLIC COMPANIES
IF YOU WISH TO PURCHASE FROM US, 

SIMPLY SEND US YOUR OIT1CIAL ORDER 
AND WE WILL GIVE YOU A 

COMPLIMENTARY 30 DAY ACCOUNT

SA888
Top of the range, excellent sound.
Quality phones. Cat. AA-2023

WAS $59.50
NOW $39.50 SAVE 34%
For full details see dur catalogue.

SA880 Mylar drivers, freq, reponse 

20Hz-25kHz. Quality muff pads.
Cat. AA-2022

WAS $39.50

NOW $24.50 save 38°z

Motor/Gearbox 
Kit
This kit contains a motor with press-fit 
brass cog, gearbox housing, 3mm x 
110mm steel drive shaft, 2 intermediate 
shafts, 7 gearwheels and 6 nylon bushes. 
Runs off 1.5- 4.5 volts DC.
No of gears 

Cat. YG-2712

$18.95

1.5V 3V 4.5V
RPM RPM RPM
2 4 6
5 10 14
16 32 45
44 88 125
150 300 410
400 800 1150

o'

v0/7

WIRE WRAP KYNAR 
WIRE ON SPOOLS
We have been after this for years, and 
have finally found it. It’s high quality 
SILVER PLATED (other companies sell 
wire which is not silver plated) on 50 foot 
spools. Available in 4 colours.
RED 
BLACK 
BLUE

Cat. WW-4340
Cat. WW-4341
Cat. WW-4342

GREEN Cat. WW-4343 I
ONLY $6.50
per reel
That's only 13c per footl



$39.50
MAGNAVOX 8MV

POLYPROPYLENE

JC 150 6" WOOFER JC 200 8" WOOFER JC 25010" WOOFER
SPECIFICATIONS SPECIFICATIONS

$39.95 $49.95 $64.95
DUMMY CAMERAS

$13.95

$2.00Cat. HP-1185

$2.00Cat. HP-1186

Power Handling 
Resonant Freq. 
Freq. Range 
Sensitivity 
Cat. CE-2338

Power Handling 
Resonant Freq. 
Freq. Range 
Sensitivity 
Cat. CW-2109

Resonant Freq. 
Sensi vity 
Power Handling 
Freq. Response 
Cat. CW-2120

Resonant Freq. 
Sensitivity 
Power Handling 
Freq. Response 
Cat. CW-2105

applications. 
SPECIFICATIONS 
Power Handling 
Resonant Freq 
Freq. Range 
Sensitivity 
Cat. CW-2110

8/30 Replacement
If you own a pair of 8/30 woofers, you can 
now easily update them. Your old 8/30's 
handle 30 watts rms, the new 8MVs handle 
120 watts rms. No need to buy new cabinets, 
8MVs mount in the same hole, otherwise it's 
a high quality, high power 8“ woofer for most

I know you are not going to believe it 
but my name is Kit. (It’s really Kitty). 
Well, I work with a bunch of other girls 
in the Kit Department at Jaycar.
You wouldn't believe it, but the other 
day the boss stalks in and tells me 
that I have to write a column to go in 
our ads! He says he will let me write 
anything, mind you, even stuff about 
him (not everything about him). Well, 
here goes. (Hope he doesn't sack

MEDIUM SIZE: Suitable 
for 3C-2V or RG58 coax 
and heavy speaker flex.

SPECIFICATIONS 
Power Handling 
Resonant Freq. 
Freq. Range 
Sensitivity 
Cat. CE-2333

SPECIFICATIONS 
Power Handling 
Freq. Response 
Resonant Freq. 
Cat. CW-2122

Power Handling 
Freq. Response 
Resonant Freq. 
Cat. CW-2118

ELECTRONIC ANVIL!!!
Ideal for the hobbyist. Hammer that IC into 
that socket on our anvilll Weighs 2.7kg

Cat. TD-2040
- * Size 180mm

’ ' 80mm high

96dB $99.50

SPECIFICATIONS 
Resonant Freq. 
Sensitivity 
Power Handling 
Freq. Response 
Cat. CW-2112

MAGNAVOX 8WR $36.50
The 8WR is a high fidelity wide range twin 
cone 8" driver.
SPECIFICATIONS

120 watts rms
31 Hz 
fo - 4kHz

65 watts RMS
43Hz 
fo - 5kHz
96dB

80 watts rms ÍCC E A
30 - 5,000Hz
30Hz

65 watts RMS 
43Hz 
fo - 12kHz 
96dB

40 watts RMS 
44Hz 
fo-12kHz 
93d B

39Hz
95dB
65 watts rms 
50 - 5500Hz

150 watts rms 
19Hz 
fo - 3kHz 
96dB

26Hz
97dB 
75 watts rms 
45 - 4500Hz

MAGNAVOX 
WOOFERS

49Hz
95dB 
50 watts rms 
80 - 8000Hz

Quality easy to use colour coded screwdriver 
set with swivel plastic heads.
Screwdrivers include slotted 1.0, 1.6,2.4, 
3mm
Philips No. 0, 1
Supplied in transparent plastic case.
Cat. TD-2005

$5-95 *«8.^

Power Handling 
Resonant Freq. 
Freq. Range 
Sensitivity 
Cat. CW-2125 

$99.50

Well, the other week the boss called 
me into his office. Would you believe 
it - Just after knock off time. I knew that 
it was going to be interesting when he 
locked the door behind me...
"Let me turn the lights off" he said. I 
thought, well here we go!
But the next thing that happened was 
- he turned on this fantastic new lamp 
thatwe had just produced as a kit, It’s 
the Plasma Discharge lamp/display 
thatwas described in 'Silicon Chip' in 
August this year.
I knew they were great but this was 
really something. He had the blue 
coloured Plasma Display jar in the 
unit. It was really spectacular in the 
dark!
Then he showed me his red one... 
Plasma Jar of course! You naughty 
boys!
I told him that it was just the thing for 
an orgy but that seemed to go over his 
head. He kept looking at the display 
and not me! The fact that I wasn't 
getting paid overtime for this product 
orientation evening seemed to go over 
his head as well!
Anyway Big Boys, be the first on your 
block to have one of these new toys. 
You can really impress your not-so- 
clever-as-you friends with your own 
lightning storms in a jar.
But don't all order at once. The girls in 
the kit dept, are flat out doing our best 
already.
Meantime keep your iron hot!
Regards, . r

Insulated Staples - 
No Staple Gun 
Required
Grab a packet of thesel
Pack of 100 plated U-shaped staples with 
soft-nylon saddle, you can hammer them in 
to wood, particle board etc. Nylon saddle 
cushions the wiring. Ideal for burglar alarms, 
speaker flex, TV coax etc., and NO 
expensive staple gun neededl 
SMALL SIZE: Suitable for speaker flex, 
alarm cable, etc.

'AUSTWM.IA

1-4 $49.95 5-9 $42.95 
10-19 $39.95 20+ $37.95
Cat. LC-5310_________

CONTACT CONNECTOR BARGAIN
Easy to use automatic connectors. Simply wrap around the 
existing wire and new wire and squeeze.
NORMALLY $1.25 for 4 or 31c ea
(Two styles supplied in pack)

PACK 15 for $1.95 (only 13e ea) Cat. HP-1207

PACK 100 for $10(only 10e ea) Cat. HP-'12O8

MAGNAVOX 12W
12" woofer, medium power, low cost, high 
quality. 25mm voice coil wound on aluminium 
former. Polyurethane foam roll surround.

MAGNAVOX 10W
The 10W is a 10" high quality, high power, 
medium price woofer.
SPECIFICATIONS

1/2 AN RCA LEAD?
Well, not quite. These are a stereo lead, 
(figure 8 shielded) with two RCA plugs on 
one end and tinned stripped leads on the 
other. Leads with 2 RCA plugs on both 
ends sell for $4.95.
Cat. WA-1040

ONLY $1.95
10+ $1.75 each

QUALITY JEWELLERS
SCREWDRIVER SET

WOOFERS
MAGNAVOX 8W
The 8W Mk6 is a high fidelity woofer. 
SPECIFICATIONS

ETCHANT CHEMICALS 
IN JARS
• Safe for storage, childproof lids - safe 
from kids, no mess, no fuss.
FERRIC CHLORIDE
200g Cat NC-4251 $4.95
400g Cat. NC-4252 $7.95 Whbi

AMMONIUM
PERSULPHATE
400g
Cat. NC-4254
$6.95

PLUG & SOCKET 
TERMINAL STRIP
Brand new product. It's like a standard type 
12-way barrier strip or terminal strip but it has 
2 strips of 12 which can be unplugged from 
each other. So if you have any number of 
semi permanent wires from 1 to 12 that you 
have to unplug, this is the ideal way.
Cat. HM-3202 

$4.95

MAGNAVOX 12MV
The 12MV is a high power high fidelity 
woofer.
SPECIFICATIONS

75 watts rms 
30Hz - 5,000Hz 
33Hz a a$43.50

WIDERANGE
MAGNAVOX 8JX $3150
The 8JX is a 8“ twin cone speaker suitable 
for medium power handling applications.

JAYCAR FOR MAGNAVOX SPEAKERS

KIT'S 
COLUMN



MAIL ORDER VIA YOUR U* ROAD FREIGHT ANYWHERE IN AUSTRALIA $13.50

FM TRANSMITTER (mini mitter)

BA-1404 Transmitter IC 38MHz Mini crystal

STROBOSCOPIC TUNER

$17.95 rAUbTRAUA

PLAYMASTER/JAYCAR 60/60 BLUEPRINT
AMPLIFIER

POST & PACKING

OVER $100
744 0767FACSIMILE

$ 2.00 
$3.75 
$4.50 
$6.50 
$10 00

$9.99 
$24 99
$49.99 
$99.99

Ref: Silicon Chip November 1988 
Ideal for those who want to experiment 
with plasma displays. This kit is basically 
just the power supply. You can use a 
240V globe anywhere up to 300 watts. 
(Warning with this unit you can not touch 
the globe whilst it is operating). Features 
adjustable display. Kit includes PCB, EHT 
transformer, box and all components, but 
not globe and holder (which are readily 
available).
Cat. KC-5045

Refer: Silicon Chip October 1988
Listen to your compact discs playing at home on 
your Walkmanl This project transmitts the 
input signal on FM which can be picked up 
by the FM radio in a Walkman. ~
Uses one IC and delivers about 200 
microwatts. Full kit.
Cat. KC-5041
ONLY $29.95 
POWERMATE 2

Ref: EA November 1988
Low cost 4 digit timer which can measure 
intervals from a few microseconds to hun
dreds of seconds. You can measure the 
speed of a slug from an air rifle, golf ball 
speed, etc.
Short form kit, no box or front panel supplied. 
Cat. KA-1708

HEAD OFFICE
115 Parramatta Road Concord 2137
^Telephone (02) 747 2022 
Telex 72293

Refer: EA October 1988
Revamped version of original Powermate 
power supply. Delivers clean, crisp 
regulated 13.8V DC at up to 5 amps.
Full kit.

MAIL ORDERS
P.O. Box 185 Concord 2137 
HOTLINE (02)7471888
FOR ORDERS ONLY
TOLLFREE (008) 022 888

Cat. KA-1707 $119

HANDS FREE 
TELEPHONE
HEADSET $16.95

UPGRADED 5000 BLACK 
MONOLITH POWER AMP 

RE BORN WITH 
TOPOLOGY MODULES

Cat. ZL-3995

$6.75

Cat. KE-4200

$499

Cat. KA-1652

$369 See our catalogue for full details

Cat. RO-5298

$8.75

Standard version still available
Cat. KA-1650

$329_________________

KI I Ref: EA July 1986 
This simple circuit provides 
crystal-locked accuracy 
for tuning virtually any W 
musical instrument. n
It also doubles as a a
stable frequency 
reference if you prefer 
to tune up by ear. Kit 
includes box and all 
parts.
Cat. KA-1706 

$47.50

"KNIGHTRIDER" 
LED SCANNER
Ref: Silicon Chip November 1988 
Provides the scanning effect same as on 
kit car in Knightrider TV program. Use for 
burglar alarm applications, novelty 
applications on kids toys, etc. PC board 
and all components supplied.
Cat. KC-5042 X-— KIT

Cat. KC-5036

$16.95

RECEIVER KIT
Cat. KC-5037

$42.50

So new, we don't even have a picture yet. 
As used with the Silicon Chip speaker
phone project. Headset, 
microphone with lead and | 

3.5mm plug. Mini size - 
ultra lightweight.
Cat. AA-2018

SPEAKER-
PHONE
Ref: Silicon Chip Sept 1988
High quality hands free telephone adaptor 
that works extremely well.
Full kit including box, panel, isolating trans
former and all parts.
Cat. KC-5040

ONLY $89

CAR SAFETY 
LIGHT
Ref: Silicon Chip November 1988
Is your car in danger of being sideswiped at 
night? This project detects an approaching 
cars' headlights and automatically turns on 
the brake lights to warn the driver. The brake 
lights switch off 5 seconds after the car has 
passed. Circuit is disabled during the day. 
Quality Philips LDRs supplied
Cat. KC-5044 

$29.95

WIRELESS DOORBELL
I Ref: Silicon Chip August 1988
What a great idea. A wireless doorbell with 
the option to have as many sounders as 
your house requires.
Transmitter is mounted in a UB5 Jiffy box 
with a pushbutton switch which mounts 
outside your front door. Powered by a 9V 
battery. Receiver mounts in plastic box and 
requires 12V DC plugpack, our MP-3006 
will do $14.95. Use as many receivers as 
you require.
TRANSMITTER

120 WATT PA/ 
GUITAR AMP 
MODULE
Ref: Silicon Chip November 1988 
This rugged Mosfet amp module is 
designed specifically to drive a 100V line 
transformer for PA It can also be used for 
guitar and stereo amps.
Short form kit. PC board and all 
components supplied, including Mosfets. 
No power supply parts or heatsink 
included in kit.
Heatsink extra Cat. HH-8550 $22.95
Cat. KC-5043 (kit) 

$72.50.

NEW KITS FOR NOVEMBER FROM JAYCAR

naycarI? ELECTRONICS

SPECIAL IC AND 
CRYSTAL FOR 
MINIMITTER KIT 

AVAILABLE 
SEPARATELY

STOP PRESS - 
BRAND NEW KIT 
POOR MANS 

PLASMA 
DISPLAY

VISA
SYDNEY-CITY

PARRAMATTA

MasterCard
CONCORD

HURSTVILLE

117 York St. (02) 267 1614 -
Mon-Fri 8.30 - 5.30 Thurs 8.30 pm - Sat 9 -12

355 Church St (Cnr. Victoria Road)
Mon-Fri 9-5.30 Thurs 8.30 pm ■ Sat 9 - 2pm

115 Parramatta Rd (02) 745 3077 -
Mon-Fri8 30 -5.30-Sat8.30-12

121 Forest Rd (02) 570 7000-
Mon-Fri 9 - 5.30 Thurs 8.30 pm ■ Sat 9 -12

GORE HILL 188 Pacific Hwy cnr Bellevue Ave (02) 439 4799 -
Mon-Fri 9-5.30 Sat 9-4pm

BURANDA QLD i44Logan Rd (07) 393 0777 -
Mon-Fri 9 ■ 5.30 Thurs 8.30 - Sat 9 -12

MELBOURNE-CITY Shop2.45A'BeckettSt City(03)6632030
Mon-Fri 9-5.30 Fri 8.30-Sat 9-12

SPRINGVALE VIC 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:

Multi-purpose 
preamp board
Need to amplify or process an audio signal? 
This universal board design may be the 
answer - it will accommodate almost any 
circuit requiring a dual op-amp and power 
supply.

by ROB EVANS
How often have you found yourself 

scanning through data books or back 
issues of EA, searching for the audio 
circuit you require? This can be quite a 
time consuming process, particularly 
when an appropriate printed circuit 
board (PCB) has to be designed from 
scratch or modified from an existing lay
out.

To avoid this inconvenience, we have 
designed a multi-purpose PCB that al
lows for a wide variety of component 
positions around a standard dual op
amp. This lets us assign the one univer
sal PCB to a diverse range of circuit 
configurations, by simply rearranging 
the component positions.

As an example of some of the com
mon applications, six circuits have been 
developed and tested, and are presented 
here with matching component overlays. 
Also, a number of power supply alter
natives may be accommodated on the 
PCB, and are presented in a similar 
manner.

So, to build the circuit that you re
quire, it's simply a matter of selecting 
the op-amp design, nominating the type 
of power supply, and installing the com
ponents as shown in the overlays. If the 
circuit is not one of the six presented, 
only a little planning is needed to ar
range the component positions correct
ly-

Suitable op-amps
Although a similar, universal PCB 

could have been designed for a quad or 
single op-amp, the dual configuration 
was found to be the best compromise 

between complexity and versatility.
A single op-amp board does not allow 

us to easily add a following stage for 
extra processing, or another identical 
stage for stereo applications. Converse
ly, the PCB design for a versatile quad 
op-amp circuit would be physically too 
large for many applications.

Another factor in favour of the dual 
op-amp is the wide range of devices to 
choose from, all with the same pin-out. 
This allows us to consider the price ver
sus performance aspect of the op-amp 
for each application. They range from 
dual versions of the ubiquitous uA741, 
to the high performance LM833 and 
NE5532 devices.

The LM833 is of particular interest, 
since it is a relative newcomer to the 
audio arena and offers very high per
formance - not unlike the popular 
NE5534 single op-amp. However, the 
LM833 is a dual op-amp and costs only 
slightly more than the NE5534 - that 
adds up to excellent value for money. 
This IC was tested in a couple of our 
more demanding circuits, and found to 
produce impressive results.

Naturally, ICs such as the humble 
LM1458/4558 are quite suitable for the 
published circuits, and cost around one 
third the price of the LM833. These will 
deliver quite respectable results, partic
ularly in the circuits configured for a 
low voltage gain. Also, much the same 
applies for the common TL072 dual 
JFET op-amp, which offers a very low 
input bias current and low-noise per
formance at around two thirds the price 
of an LM833.

So there we have it. Select a suitable 
IC, the style of power supply you want, 
and position the components to create 
the circuit that you require. The six cir
cuits shown here are mainly preamps, 
with a tone control and mixing stage 
thrown in for good measure. However, 
with a little imagination, this universal 
PCB will easily accommodate many 
other two op-amp configurations.
RIAA phono preamp

This stage is designed to amplify and 
equalise (to the standard RIAA curve) 
signals from a standard ‘moving magnet’ 
type magnetic phono cartridge.

Despite the simple appearance of this 
design, it is capable of excellent per
formance when configured around an 
IC such as the LM833. In fact, our 
prototype delivered signal to noise ratio 
and distortion figures of 88dB and 
0.008% respectively, when connected to 
power supply T.

Although the circuit diagram of the 
RIAA preamp shows the use of close 
tolerance resistors, an alternative range 
of standard preferred values is listed in 
the parts table. With these values, the 
preamp will track the RIAA curve with 
only a little less accuracy than the close 
tolerance version such as our test cir
cuit, which followed within +/- 0.5dB.

This simple RIAA phono preamp is 
capable of excellent performance 
when used with a high quality 
op-amp.
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Component overlay for the 
balanced mic preamp (left 
hand side of PCB) and 
RIAA preamp (right hand 
side of PCB).

The circuit itself has a mid-band 
(1kHz) voltage gain of about 35dB, and 
a frequency response set to the RIAA 
curve by R2, R3, C3 and C4. The re
sponse is rolled-off at very low frequen
cies by the combination of R4 and C5, 
and Cl and RI, while any extraneous 
high frequencies from the source signal 
are limited by C2.

The low frequency gain of this circuit 
is set to about 55dB by the combination 
of R2, R3, and R4, reaching this peak 
level at about 30Hz. This leaves the cir
cuit very susceptible to mains hum in
terference, which may dominate the 
background noise. In fact, if a high 
quality op-amp is used, the noise per
formance tends to be limited by the 
hum alone, which in turn'depends on 
the power supply and shielding around 
the PCB.
NAB tape preamp

An NAB tape preamp is designed to 
amplify and equalise the low level sig
nals from the playback head of a tape 
recorder. The basic circuit configuration 
is identical to the RIAA preamp, with 
the exception of the frequency selective 
feedback network. This network, com
prising of R3, R4, R7 and C3 sets the 
equalisation curve to the NAB tape 
playback standard.

This response curve heavily boosts the 
low frequencies (+35dB) in the same 
manner as the RIAA equalisation, and

The circuit for a tape head playback 
amplifier which follows the NAB 
equalisation curve.

care must be taken with circuit shielding 
and the prevention of power supply rip
ple.
Balanced mic preamp

In effect, this circuit is simply a high 
gain subtracting amplifier. One of the 
anti-phase signals from a balanced mi
crophone is applied to the inverting 
input, while the other is applied to the 
non-inverting input of the op-amp ICI, 
at R6 and R9/8 respectively. Since these 
signals are out of phase, they will be 
amplified by the op-amp, while any sig
nals common to both inputs (such as 
electrical interference) will be sub
tracted or rejected.

The gain at each input is matched 
when R7 is the same value as RI, and 
R9 is that of R6, and may be calculated

C7 |(82pF

R7 56k

A simple high performance balanced 
mic preamp based around a 
subtracting amplifier. Note the input 
impedance matching resistor R8.

using standard gain equations. How
ever, when calculating the gain at the 
non-inverting input, the inverting input 
should be considered to be grounded.

In our circuit, R8 pads the impedance 
of the non-inverting input down to that 
of the inverting input, which may be 
calculated by the equation:

Rin = R6/(1 + Att) = 914 ohms
where: Att = R1/(R1+R9)
Therefore, to correctly pad the non-in- 
verting input, R8 should have a value of 
929 ohms, or the preferred value of Ik 
ohms.

The above calculation is important if 
this preamp is to be truly ‘balanced", 
since differing impedances at the two in
puts will unbalance the signal source - 
which invariably has some output im-

Component overlay for the 
unbalanced mic preamp 
(LHS of PCB) and NAB tape 
preamp (RHS of PCB).
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Preamp
board

An assembled PCB 
showing the
components installed 
for the balanced mic 
preamp, RIAA phono 
preamp and power 
supply 1.

pedance. This will dramatically reduce 
the preamp's ability to reject common 
mode interference.

In testing this circuit, the LM833 was 
put through its paces once again. The 
noise level was found to be a very low 
-92dB below the lOOmV reference 
level, with a distortion figure of less 
than 0.01%. The common mode rejec-

The unbalanced mic preamp is based 
around a standard non-inverting 
op-amp stage, with the input 
impedance set by RI.

The four-input mixing stage 
circuit. Its number of inputs 
may be increased by simply 
adding more input resistors in 
the same fashion as R21 to 
R24.
Right: Component overlay for 
the tone control stage (LHS of 
PCB) and four-input mixing 
stage (RHS of PCB). 

tion ratio was tested at -85dB, which 
would be even better if close tolerance 
(or matched) resistors were installed.

Unbalanced mic preamp
This circuit is basically a standard 

non-inverting amplifier, with its gain set 
to about 30dB by R7 and R4. It has a 
relatively high input impedance of about 
470k as set by RI, which allows it to be 
used with high or low impedance micro
phones. Naturally, this circuit could be 
used wherever a high input impedance, 
high gain stage is required.

To reduce the sub-sonic signals gener
ated by microphone handling noise, the 
low frequency response is limited to 
about 19Hz by the filtering action of R4 
and C5. Conversely, the high frequency 
response is restricted by the capacitors 
C7 and (depending upon the source im
pedance) C2.

Mixing stage
This stage is a standard virtual earth 

summing amplifier, and is used to add 

(or mix) a number of inputs to produce 
a single result. For example, a series of 
microphone preamps may be mixed to
gether in this stage, and the output used 
to drive a power amp or other signal 
processors.

The gain for each input is set by its 
series resistor (in this case R21 to R24) 
divided by the feedback resistor R7. 
The gain of the whole stage may be 
varied by simply replacing R7 with a 
suitable potentiometer. Again, the high 
frequency response is restricted by C7 
and the op-amp input currents matched 
by the addition of RI.
Tone control stage

A Baxandall type tone control stage 
uses two distinct feedback networks 
around an inverting amplifier, one for 
low frequency (Bass) adjustment, and 
the other for high (Treble) frequencies.

The Treble network is composed of 
R3, R6, C16, C17 and RV2, and may 
be regarded as open circuit at low fre
quencies, due to the high impedance of 
C16 and C17. However, at high fre-
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Left: The tone 
control circuit uses 
the familiar 
Baxandall feedback 
network to control 
the level of bass 
and treble
frequencies.

quencies the stage may be regarded as a 
normal inverting amplifier, with a series 
input ‘resistor’ comprised of C16, R6 
and one section of RV2. Since the feed
back ‘resistor’ is formed by C17, R3 and 
the remaining section of RV2, the gain 
of this stage will depend upon the ratio 
of these two ‘resistors’. As may be seen 
from the circuit, this ratio is determined 
by the ‘Treble’ potentiometer RV2.

The Bass network of this stage is 
formed by R12, R13, C15 and RV1, 
and may be analysed in a similar man
ner to the Treble network. The series 
input ‘resistor’ in this case is comprised 
of R12 and one section of RV1, while 
the feedback ‘resistor’ is RI 3 and the 
remaining section of RV1. Once again, 
the ratio of these resistors is determined 
by the level potentiometer RV1, which 
is bypassed at high frequencies by C15. 
The additional resistor R14 is included 
to reduce the loading effects between 
the two networks.
Power supplies

All of the above circuits require a 
split, or dual rail power supply between 
about +1-5 volts and +/-15 volts when 
used with most op-amps. We have 
elected to use power supplies delivering 
+/-10 volts, with the exception of the 
battery based power supply (number 4). 
This will supply about +1-4.5 volts, 
which may be a little low for op-amps 
such as the LM833, which have a mini
mum recommended rail supply of +/-5 
volts. But in practice, we have found 
that this device will perform quite satis
factorily from the lower voltage.

The type of power supply chosen for 
the selected audio circuit will depend 
upon the availability of a suitable volt
age source (AC or DC), and the final 
application. The described power sup
plies should cover most situations.
Power supply 1

This supply employs a transformer 
with two secondary windings, or a cen
tre tapped single winding. Each section 
is half wave rectified (by DI and D2), 
and applied to a filter network consist
ing of RIO, Rll, and CIO to C14.

The positive supply rail is filtered by

D1 IN40O2 R10 22

•75V

IN4002 R11 22

■75V• 02

-M-y-AW-r—»--- *-*10V
CIO i* C11 i* 1C13

ÆPWIXov c,2 I. leu 
A T01pF 
AW—«—*—»--10 V

Power supply 1 configuration: Note 
the addition of CIO to provide 
additional filtering for the more 
sensitive circuits.

RIO and CH, with C13 providing a high 
frequency bypass to ensure the op
amp's stability. The negative rail is simi
larly treated by Rll, C12 and C14. To 
reduce output ripple, CIO has been in
cluded as extra filtering between the 
supply rails, which acts as further reser
voir between half cycles.

If the final unit is to be mains pow
ered and housed in a separate case, a 
transformer with a split (or dual) sec
ondary should be used with this power 
supply configuration. However, if the 
circuit board is to be installed into an 
existing piece of equipment, this config
uration may be supplied from a spare 
split winding of the equipment's existing 
power transformer.
Power supply 2

The rectifying and filtering process of 
this supply is identical to that of power 
supply 1, with the exception of the 
transformer configuration - only a sin-

Component overlay for Power supply 1: Note that CIO is mounted on the 
underside (copper side) of the PCB.

D1 R10IN4002 22AW
C11 J 
16V -I 470pF

C12 J 
16V n 02 470pF

L-H---- WV—4
IN 4002 R11 22

>iov

C13 
■OTpF

—*ov
C14 01pF

-10V

Power supply 2 configuration: This 
arrangement will suit an AC plugpack 
style of transformer.

gle winding is required. In this case 
each alternate half cycle is rectified to 
produce the two supply rails. Since the 
half cycles are passed to each rail in an 
alternate fashion, the extra filter capaci
tor (CIO) of power supply 1 will provide 
no extra benefit, and has not been in
cluded.

This power supply configuration is the 
logical choice when only a single trans
former winding is available, such as the 
AC output of a plugpack. However, the 
ripple content may be a little high for 
heavily equalised, high gain circuits such 
as the RIAA and NAB preamps. In this 
situation, another configuration should 
be used or additional filtering included.

Power supply 3
A typical application of the described 

circuits may be to install a preamp or 
tone control stage into an existing audio 
amplifier. In this case, a spare trans
former winding is unlikely to be avail
able, and the amplifier's DC supply 
rails must be used to power the circuit 
board. For this situation power supply 3 
is required.

Each half of this supply is composed 
of a standard zener diode regulator cir
cuit (RIO, Rll, ZD1 and ZD2), with 
output filtering as previously described. 
The two diodes (DI and D2) are in
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Preamp
board

An example of the 
PCB used in other 
applications. The 
LHS is arranged as 
a second order 
low-pass filter, while 
the RHS is a unity 
gain inverting 
amplifier.

eluded to prevent the output voltage 
from being rapidly discharged by the 
collapsing source voltage, which occurs 
when the amplifier is turned off. Conse
quently, the preamp's supply voltage is 
maintained until the power amp has 
shut down, which in turn prevents any 
discharging transients (from the 
preamp) from being transferred to the 
loudspeakers. In effect, this is a de
thump facility.

Power supply 3 configuration: This 
arrangement will produce a stable 
low voltage supply from existing 
higher voltage rails.

Power supply 4
Where a low cost portable design is 

required, this circuit may be used to 
generate a pseudo balanced power sup
ply of +/-4.5 volts. In most audio cir
cuits, virtually all of the power supply 
current flows from the positive rail to 
the negative rail, with very little DC 
current flowing in the common or zero
volt line. In fact, this line is more of an

Above: The component overlay for Power supply 2.

Power supply 4 configuration: This 
single battery arrangement produces 
a pseudo zero-volt line by the voltage 
divider action of R30 and R31.

Component overlay for power supply 3: Note that for supply voltages above 
35 volts, R10 and R11 should be 5 watt types and mount underneath the PCB.

AC reference and is held to a low im
pedance by the action of Cll and C12, 
which allows the DC referencing resis
tors (R30 and R31) to be a reasonably 
high value. The aim of course, is to 
keep the battery current consumption to 
a minimum.

For a higher supply rail and increased 
output headroom, two 9 volt batteries 
may be wired in series, with their centre 
connection taken to the zero-volt line. 
In this case, R30 and R31 may be omit
ted.

When using one battery or any other 
single DC source, the negative side of 
this source may be tied to ground or the 
common connection of other circuitry. 
In this situation the input and output of 
our circuit is biased at half of the supply 
rail, and must be AC coupled to the 
other circuitry. The resistor which es
tablishes the DC potential at the output
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(R5) is normally returned to the com
mon line, as shown in the component 
overlays. In the above circumstances, 
this resistor should now be connected to 
the negative rail (now the common 
point) via the alternative pads on the 
PCB.
Construction

Once the components have been se
lected for the chosen audio stage/power 
supply combination, and the PCB 
checked for any etching anomalies, the 
construction may begin.

Assembling selected components on 
the PCB is quite straightforward, and 
there should be little difficulty in con
structing any of the described circuits.

Component overlay for power supply 4. See text for the alternative 
connections when using two batteries.

PARTS LIST

All versions

1 PCB code 88op10, 
125 x 45mm

1 dual op-amp, LM833 or 
similar

1 10uF 50V bipolar electrolytic
1 180k 1/4W resistor

RIAA preamp
Resistors
(1/4 watt, 5%): 1 x 56k
(1/4 watt, 1%): 1 x 200 ohms 

(R4), 1 x 9.1k(R2), 1 x 100k 
(R3)

Alternative resistors
(1/4 watt, 5%): 1 x 390 ohms 
(R4), 1 x 18k (R2), 1 x 220k 
(R3)

Capacitors
1 47uF 16V PC-mount 

electrolytic
1 0.47uF metallised polyester
1 27nF metallised polyester 

(C4), alternative: 15nF
1 8.2nF metallised polyester 

(C3), alternative: 3.9nF
1 82pF ceramic

NAB preamp
Resistors (all 1/4W, 5%) 
1 x 180 ohms, 1 x 3.3k, 

1 x 180k, 1 x 470k
Capacitors
1 47uF 16V PC-mount 

electrolytic
1 0.1 uF metallised polyester
1 18nF metallised polyester 
1 15pF ceramic

Balanced mic preamp
Resistors (all 1/4W, 5%)
1 x 1k, 2 x 1 8k, 2 x 56k
Capacitors
2 x 82pF ceramics

Unbalanced mic preamp
Resistors (all 1/4W, 5%)
1 x 1 8k, 1 x 56k, 1 x 470k
Capacitors
1 10uF 16V PC-mount 

electrolytic
1 0.1 uF metallised polyester
1 15pF ceramic

Mixing stage
Resistors (all 1/4W, 5%) 
1 x 4.7k, 5 x 10k
Capacitors
1 470pF ceramic

Tone control stage
Resistors (all 1/4W, 5%) 
2 x 3.9k, 3 x 15k, 1 x 68k
Potentiometers
1 x 25k linear, 1 x 100k linear
Capacitors
1 1 uF 50V bipolar electrolytic
1 39nF metallised polyester
2 3.9nF metallised polyester

Power supply 1
1 transformer, 7.5-0-7.5V AC at 

150mA (or similar)
Resistors
2 x 22 ohm, 1/4 watt 5%

Capacitors
1 1000uF 25V axial-mount 

electrolytic
2 470uF 16V PC-mount 

electrolytics
2 0.1 uF monolithic ceramics
Semiconductors
2 1N4002 diodes

Power supply 2
1 transformer or AC plug 

pack, 7.5V AC at 200mA or 
similar

Resistors
2 x 22 ohm, 1/4 watt 5%
Capacitors
2 470uF 16V PC-mount 

electrolytics
2 0.1 uF monolithic ceramics
Semiconductors
2 1N4002 diodes

Power supply 3
Resistors
2 x 22 ohm, 1/4 watt 5%
2 x 1 k, 1 or 5 watts (see text)
Capacitors
2 470uF 16V PC-mount 

electrolytics
2 0.1 uF monolithic ceramics
Semiconductors
2 1N4002 diodes
2 10V 1 watt zener diodes

Power supply 4
Resistors
2 x 4.7k ohm, 1/4 watt 5%
Capacitors
2 470uF 16V PC-mount 

electrolytics
2 0.1 uF monolithic ceramics



Preamp board
However, the usual precautions should 
be taken to correctly orientate any pola
rised components, which are clearly 
shown on the overlay diagrams.

Note that in some circumstances com
ponents must be mounted underneath 
the PCB, where more space is available. 
For example, the lOOOuF capacitor in 
power supply 1 is attached from under
neath the PCB to the pads, as shown in 
the overlay diagram. Also, the two 
series dropping resistors (RIO and Rll) 
of power supply 3 need to be of the 5 
watt type for source voltages above 
about 35 volts, and need to be mounted 
underneath the PCB.

If the available components are too 
large or small for the indicated posi
tions, there will usually be an alterna
tive pad position to suit the spacing of 
this component. In fact, it is quite easy 
to chop and change the layout of a 
given design to suit most physical re
quirements. Such are the joys of a 
multi-purpose PCB!
Component changes

Although the described circuits have 
been tested with the component values 
as shown, the performance parameters

This full size artwork may be used 
multi-purpose preamp module.

may be modified quite easily. By using 
standard op-amp equations and noting 
the text for each of these circuits, alter
native components may be calculated to 
satisfy most requirements.

Depending upon the associated cir
cuitry, many of these circuits may be di
rect coupled by omitting the input and 
output capacitors. However, bear in 
mind that the input bias current of a 
typical bi-polar op-amp (such as the 
LM833), will produce a slight positive 
offset voltage at its input terminals. 
Also the output will tend to compensate 
by sitting at a slightly negative poten
tial.

to etch your own PC boards for the

These small offsets may be used to 
advantage if the circuit does not have to 
cope with external DC levels. That is, 
the more expensive bipolar style capaci
tors may be replaced with standard 
polarised electrolytics, and biased with 
these offset voltages in mind.

So there it is, a universal function 
block that should have many times the 
number of applications we have shown. 
There's no doubt it will be popping up 
in the future for other two op-amp cir
cuit requirements. In fact, the PCB has 
been designed with active filters in mind 
- a subject we have not recently 
covered... yet! q

^ÔÜT^

LET US DO YOUR PCB 
DESIGN, PROTOTYPES & 
PRODUCTION OVERFLOW.
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• PCB Manufacturing • PCB Assembly • Plotting
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Construction project:

16-channel UHF 
Remote Control
Here is part 1 of the description of a complete remote control 
system which offers features rivalling commercial units, but at 
a fraction of the cost. The system can be used to remotely 
control many different appliances such as alarms, central 
locking systems, door openers and much more. It features 16 
channel operation, a range in excess of 200 metres, easy 
construction, high security and an expandable design. We 
start with the transmitter...

by BRANCO JUSTIC

Over the next few months we will 
present a complete UHF remote control 
system, intended for applications such 
as remote switching of alarms, appli
ances - in fact anything needing remote 
control on-off operation.

The system features a 16-channel 
transmitter that can control one or more 
receivers, which in turn operate up to 
four, 4-channel relay/indicator PCBs.

The whole project is designed to be 
both flexible and inexpensive, and the 
choice is yours as to how sophisticated 
the final result is. For example, a re
ceiver using only 2 channels could be in
stalled in a car to allow remote activa
tion of the car alarm and/or operation 

The transmitter 
and the 
associated 
receiver module. 
The receiver will 
be described next 
month.

of a central locking system. Another re
ceiver, also operating from the same 
transmitter, could be installed in your 
house to control lights, door openers, 
appliances and so forth.

Maybe you just want bedside on-off 
control of the TV, or perhaps activation 
of the house alarm that you forgot to 
set before bedtime.

Because the system has 16 channels, a 
house alarm could be arranged into 
‘zones’, allowing the various detectors 
to be activated independently; a feature 
not normally found on commercial wire
less controlled alarm systems. The sys
tem is tamper-proof, has nearly 5 mil
lion user selectable codes, providing 

high security combined with simple con
struction and low cost. What more 
could one ask for?
System details

The complete system starts with a 16 
channel UHF transmitter, fully de
scribed in this article. Next month the 
receiver/decoder will be presented, fol
lowed later by the 4 channel relay-indi
cator board and how to interface it to 
the devices being controlled.

Because many readers may not want 
full 16 channel operation, the relay 
board has been kept to 4 channels only, 
to minimise cost and complexity. If you 
want to use all 16 channels to operate 
16 independent devices, you simply ex
pand the system up to its maximum of 
four relay boards. Alternatively, a num
ber of receivers (up to 4), each with one 
4 channel relay board can be used; ver
satility that should solve any typical re
mote control situation.

The system has numerous features, 
many of which are not found on com
mercial systems. Foremost is ease of 
construction and alignment, made possi
ble by printing the important frequency 
determining inductors on the PCB pat
tern. Equally important is the security 
of the system. As already mentioned, 
the unit has lots of codes - 4,782,969 to 
be exact, which should be daunting 
enough in itself. However, today's hi- 
tech criminals have been known to em
ploy sophisticated scanners that simply
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cycle through every possible key combi
nation of a particular alarm system. Al
though it may take quite a few hours 
for such a scanner to crack the code for 
this system - maybe enough time to at
tract attention to the miscreant, that's 
only the first hurdle.

Incorporated in the receiver is cir
cuitry that can be used to activate an 
alarm if the first correct code is not fol
lowed by the remaining code in a lim

ited time. How's that for a tamper
proof system?

The transmitter is battery powered, as 
would be expected. However, the re
ceiver also consumes a very low standby 
current, and can also be battery pow
ered. The main power consumption is in 
the relay board, but provision for 
powering dual coil latching relays has 
been made if battery powered operation 
is required for the whole system. This 
type of relay only consumes power 
while changing state; otherwise it re
quires no power. However, for each of 
the relays supplied with the kit from 
Oatley Electronics, a current of 30mA 
is required.

Typically, a complete receiver/4-chan- 
nel relay board combination can be 
powered by most types of 12V AC-DC 
unregulated plug-packs.

The operation of the unit can be se
lected to either pulsed or toggle mode. 
In pulse mode the selected relay oper
ates while the transmitter pushbutton is 
held. Toggle mode allows a relay to be 
turned on with a pulse, then off with a 
following pulse. If desired, an audible 
signal from a buzzer can be used to in
dicate each time any one of the chan
nels is turned on or off; a short beep for 
ON, a long beep for OFF. Typically, 
the range for reliable operation is 200 
metres or more, depending on condi
tions.

Regular readers may also remember, 
or have built, the single channel UHF 
remote switch presented in January 
1987. If you don't require the ‘tamper
proof’ feature, the alarm channel of the 

system being described here can be used 
as a 17th channel, (with far less code 
combinations) in conjunction with the 
January 1987 transmitter. More details 
on this will follow when the receiver is 
presented.

Transmitter circuit
The encoding section of the transmit

ter is based on the Motorola MC145026 
IC. This device was used in the January 
1987 UHF remote switch, where it was 
used to provide 13122 possible code 
combinations and single channel opera
tion.

The transmitter being described here 
uses two of these ICs to obtain a se
curity code which has almost 5 million 
combinations, transmitted in conjunc
tion with a 4 bit data code determined 
by the status of the pushbuttons. The 
data is only passed to the output of the 
receiver if the correct code precedes it.

Timing components R5, C3, R6 and 
R12, C6, R13 determine the rate of the 
code sequence transmission for IC1 and 
IC3 respectively. The timing compo
nents used in the receiver's decoder sec
tion are chosen to match the transmis
sion rate. If the delays are different, the 
receiver would not accept an otherwise 
valid code.

The particular codes generated by the 
encoders (IC1 and IC3) depend on the 
states of their address lines (A1-A9). 
These lines can be connected to the 
supply line (‘1’), ground (‘0’) or left 
open circuit (O/C). Note however that 
the last four address lines (A6-A9) on 
IC1 are treated as data lines (D1-D4),

NOTE: D1 TO 09, Dll »CONNECT TO'o'OR'i'OR LEAVE OPEN CIRCUIT

The transmitter circuit diagram. The unusual arrangement of the trinary encoders, ICs 1 and 3, allows nearly 5 million 
user selectable codes. IC2 alternately activates the encoders and drives the LED indicator when the unit is 
transmitting.
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Remote Control
as the information on these lines de
pends on the status of the pushbuttons. 
With the pushbuttons pressed, the lines 
are connected to the supply (T) via iso
lating diodes D1-D4. Otherwise, when 
the pushbuttons are released, they are 
grounded (‘0’) via resistors R1-R4, al
lowing up to 16 possible binary codes, 
depending on which buttons have been 
pressed.

Individual pushbuttons can be treated 
as individual channel controls; CHI to 
CH4, or in a binary combination. More 
on all this, however, when the receiver 
is presented.

For the purposes of describing the 
circuit's operation, we will assume that 
pushbutton 1 (PB1) is pressed. Under 
these conditions, power is applied to the 
circuit via isolating diode D5, and ad
dress line A6 (pin 6 - IC1) is pulled to 
a logic 1. If IC1 was now enabled by 
applying a ‘0’ to pin 14 (TE), it would 
continuously send out a code sequence 
at pin 15, dependent on the A1-A5 in
puts (soldered links), followed by the 
data on the A9-A6 inputs as set by the 
pushbuttons - currently equal to the bi
nary code 0001. Similarly, if encoder 
IC3 was enabled (TE = ‘0’), it would 
also send out a code sequence selectable 
by the soldered links at its address in
puts, A1-A9.

However, these ICs are alternatively 
enabled by the 555 timer IC2, which is 
connected as an astable multivibrator. 
The frequency of operation is mainly 
determined by R8 and C4, set to give a 
300ms on - 300ms off squarewave, giv
ing a frequency of 1.7Hz. The output of 
IC2 (pin 3) is also used to pulse a LED 
indicator via current limiting resistor 
R9.

The output of IC2 is applied directly 
to the TE input of encoder IC1, and via 
an inverter stage (R10, Rll and QI) to 
the TE input of encoder IC3. This 
causes the encoders to take turns in 
transmitting their predetermined code 
sequences, with each encoder being al
lowed a third of a second each. The 
timing components for each encoder are 
chosen so that each encoder outputs a 
few complete transmission sequences 
during its active time of half a second. 
This is necessary, as the receiver decod
ers require two samples of correct code, 
with correct timing, before the transmis
sion is accepted as valid.

The outputs from the encoders are 
connected via isolating diodes D9, Dll 
and resistor R15 to the base of the 
switching transistor Q3. This transistor 

simply provides a ground return for the 
UHF oscillator, and therefore switches 
the oscillator on and off in synchronism 
with the code sequences.

Transistor Q2 and its associated com
ponents make up a Hartley oscillator 
whose frequency is adjusted to 304MHz 
by means of trimmer capacitor CV1 and 
C9. The total capacitance of CV1, C9 
and CIO in conjunction with the printed 
inductor (PCB pattern) make up the 
resonant tank circuit, while C8 provides 
the necessary feedback and the RFC 
(LI) partially isolates the stage from the 
power supply.

The layout for the transmitter. The battery holder sits over the row of diodes 
D1 to D8 and is supported by its connecting wires.

The prototype, slightly larger than actual size. A piece of tape is 
recommended to hold the battery firmly in the holder.

Making the transmitter
A complete kit of parts for this proj

ect is available from Oatley Electronics. 
The kit is complete (as per prototype 
photograph) and also includes the 12V 
battery.

Before assembling the PCB, use the 
blank PCB to locate the hole positions 
on the plastic case for the 4 pushbut
tons, the mounting screw and the LED 
indicator. Once located and marked, 
carefully drill these holes to a size that 
allows each pushbutton and the LED to 
project through the case. Countersink 
the hole for the mounting screw, being
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To make sure the PCB doesn't flex when a pushbutton is pressed, fit two stop
screws in the end of the case as shown.

careful not to drill the countersink right 
through the plastic!

The inductor LI (RFC - value not 
critical) is made by winding 10 turns of 
the supplied enamelled copper wire on 
the small cylindrical ferrite core. The 
turns should be equally spaced to oc
cupy the full length of the rod, and a 
dab of glue applied to prevent the core 
from moving within the winding. The 
supplied wire can be soldered without 
scraping off the insulation, and we 
recommend that the ends be tinned be
fore the inductor is finally mounted on 
the PCB, as the tinning process takes a 
few seconds.

Next, mount and carefully solder all 
the components on the PCB, with the 
ICs last. Watch particularly for correct 
orientation of the diodes, transistors, 
ICs and electrolytic capacitors.

Finally, attach the battery holder to 
the PCB using solid copper wire (1mm) 
connected between both ends of the 
holder and to the PCB. The holder sits 
above the row of diodes, and the posi
tive end connects to the push-buttons' 
common rail. It may be necessary to 
place a cable tie around the battery 
holder to ensure that the battery does 
not shake loose during use. Also, to 
prevent the PCB flexing when the push
buttons are operated, drill the case and 
fit two screw/nut combinations as shown 
in Fig.l.
Testing & adjustment

The frequency of the oscillator should 
already be very close to the allocated 
frequency of 304MHz, thanks to the use 
of printed inductors. However fine tun
ing using a frequency counter is recom
mended.

To enable the oscillator to run contin
uously for this adjustment, a wire link 
can be inserted between the cathode of 
D8 and the positive supply rail (positive 
battery terminal). The frequency 

counter should be loosely coupled to 
the output tank circuit, and the trimmer 
capacitor C9 adjusted with a non-metal- 
lic screwdriver so that the frequency 
counter shows 304MHz.

By ‘loose coupling’ here we mean fit
ting a small l-turn loop of insulated 
hookup wire to the end of the counter's 
lead, and holding this loop just near 
enough to the tank circuit's printed in
ductor to produce reliable readings.

Note that a functional transmitter 
should cause interference when placed 
very close to the antenna terminals of a 
TV set, or when next to the ferrite an
tenna of an AM radio. But because the 
power output of the transmitter is 
around 9 microwatts, it will not cause 
interference in normal use.

For now, there is little more that can 
be done until the receiver is presented. 
It still remains to code the transmitter, 
which should be done in conjunction 
with coding the receiver, as the two 
have to match.

The supplied circuit boards for both 
the transmitter and the receiver have all 
the address lines left open-circuit, allow
ing initial testing of the transmitter-re
ceiver combination to be undertaken 
prior to coding - as both codes, by de
fault, are the same.

The final code you select, from the 
millions available, is achieved by setting 
each address line (A1-A5 for IC1, Al- 
A9 for 1C3) to either a logic 0 (ground), 
a logic 1 (supply), or by leaving it open
circuit. Note that the MC145026 chips 
regard an open-circuit on the address 
lines as quite distinct from either a logic 
1 or logic 0 - giving three possible input 
levels.

However, it is strongly recommended 
that the code you wish to use be applied 
after the receiver has been built, and 
correct operation has been confirmed. 
And that can all happen next month...

PARTS LIST - 
TRANSMITTER

1 PCB coded OE88T
1 plastic case - 31mm x 55mm 

x 90mm
4 push button switches 

(normally open)
1 12V lighter battery holder
1 ferrite former (for RFC) 
Enamelled copper wire, screws, 

nuts, hook-up wire.
Resistors
All 1/4W, 5%: 1 x 3.3k, 5 x 10k, 5 
x 33k, 1 x 47k, 1 x 56k, 1 x 100k, 
1 x 150k, 1 x 270k

Capacitors
2 2.2pF disc ceramic
1 20pF disc ceramic
4 680pF disc ceramic
1 2-1 OpF trimmer
2 4.7nF metallised polyester
2 10uF 16VW low leakage 

electrolytic
Semiconductors
10 1N4148 signal diodes
1 red LED
2 BC548 transistors
1 BF199 transistor
1 555 timer IC
2 MC145026 trinary encoder 

ICs

Kits of parts for this project are j 
available from:
Oatley Electronics 
5 Lansdowne Parade, 
Oatley West, NSW 2223. 
Phone (02) 579 4985
Postal Address (mail orders): 
PO Box 89, Oatley NSW 2223.

The prices for the kits associated 
with this project are:

I Complete transmitter kit (battery 
j included)...............................$34.95
j Receiver/decoder PCB and 
j components kit..................... $59.95

Four relay driveriindicator PCB 
and components kit...................TBA
Small transmitter (EA January 
1987)..................................... $16.50
Post & Packing charge...........$3.00
NOTE: Each kit will only be 
available after publication in

| Electronics Australia.
| The printed circuit artwork for this 
I project is owned by Oatley 
| Electronics, and may not be 
! reproduced commercially.
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Construction project:

MIDI on the Apple 2
Here's a cheap, simple but complete MIDI interface for any of 
the Apple 2 series computers. Plug it into a slot, and record or 
playback is a matter of some simple programming. Real-time 
MIDI music is now within any Apple 2 owner's grasp.

I

by PETER PHILLIPS
J

OK, so the IBM PC and its clones 
are the flavour of the month. But some 
of us are not ashamed to admit that we 
still use an Apple on the odd occasion. 
And there are those, particularly the 
more musically inclined, who are likely 
to have an Apple 2GS.

Readers may remember the days 
when third party developers were all 
anxious to scramble onto the Apple 
bandwagon. The result was a plethora 
of plug-in cards - including, I presume, 
a range of MIDI cards. But then came 
the IBM. Also, Apple put a stop to the 
clones of its machine, and before long 
the public realised that the best crunch 
per dollar was from the IBM stable. So, 
almost overnight, the Apple's popu
larity fell as the faithless public turned 
to the new ‘16-bitter’ from IBM.

Fighting back, Apple has produced 
the 2GS, which features a 16 bit micro 
and an Ensoniq synthesiser IC. Also, 
the Apple 2e is still relatively popular, 
particularly in the education field, as it 

All you need is a MIDI keyboard, 
our interface and an Apple 2 
computer to get into MIDI driven 
music.

is a friendly machine, still well sup
ported with software.

So the Apple isn't dead by any 
means, just not as popular as it once 
was. Unfortunately, price is often a bar
rier, and by the time you set yourself up 
with an Apple system, there's usually 
not much left for peripherals.

Like so many ideas, this project 
sprang into being as a result of an 
empty wallet and the need to get into 
MIDI. Apple sells a rather neat little 
MIDI interface for the 2GS, operating 
from the serial port. Although I've not 
used one (it's a bit expensive for what I 
want), I assume it is compatible with 
the current crop of 2GS software. But 
then, I didn't want a 2GS only device. 
My needs aside, such a project would 
probably not arouse sufficient interest 
with our readers to make it worthwhile.

Basically, what I wanted was a means 
of recording from a keyboard (real-time 
stuff), with playback from the recording 
available as required. Software could

handle all the other features I might 
like, such as editing, graphics, sequenc
ing, even step-time music. Any com
puter would do, providing it could be 
suitably programmed, which made an 
Apple 2+ ideal from my point of view.

The missing link was the hardware in
terface, and my research in this area 
convinced me it should be relatively 
easy. And I was proved right. The re
sult is a very standard plug-in card; al
most an anti-climax it seems.

By the way I'm assuming in this arti
cle that you're already familiar with the 
MIDI system. If not, a helpful introduc
tion to the subject was given in the arti
cle ‘Inside MIDI’, published in the 
January 1988 issue of EA.
The card

Over recent years, MIDI interfaces 
for various computers have been pre
sented. Readers may recall our univer
sal version presented in EA for Febru
ary 1988. This particular interface oper
ates by way of a Centronics parallel 
printer port, and provides only a MIDI- 
out facility.

The advantages of this approach are 
the inherent universality and cheapness 
of the unit. However, it lacks the 
MIDI-in facility, as a printer port is es
sentially a one way device. This may 
not be a problem if step-time program
ming is all that the interface is to be 
used for, which was its original purpose 
anyway.

But in my case I wanted input as well
as output. The Apple has lots of ways
of achieving this, assuming you have the
right card. For example, I could see it
would be possible to input through a
printer card, or by the venerable games
port. But all these schemes would need
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some tricky software. Apple themselves 
use the 2GS serial port for their MIDI 
interface, though I'm not sure how.

Obviously the serial port must be able 
to receive data and pass it into the com
puter at a higher rate than the MIDI in
terface. But the serial port on the 2GS 
(like most computers) has a maximum 
baud rate of 19,200, while MIDI oper
ates at 31,250 baud. They either have a 
big input buffer hidden in the small 
package, or manage to get the serial 
port to operate at or higher than the 
31,250 rate. Either way, the software 
would need to handle all this, and allo
cate memory as a buffer area.

So, unless I wanted to indulge in 
tricky software, a plug-in card seemed 
the only way.

The restraint here is the cost of such a 
card. Like the IBM, the Apple slots are 
double-sided, and any PCB made for 
the project would fall into the $60 cate
gory. So the search was on for a way 
around this problem. Happily it was 
solved when I found a supplier of inex
pensive Apple proto-boards.

We normally avoid using proto-typing 

boards in projects, as they impose diffi
culties for constructors who have limited 
experience in PCB work. However, be
cause of the relative simplicity of the 
circuit, this option has been chosen, 
mainly in the interests of keeping the 
project costs to a minimum.

The circuit
As can be seen from the circuit dia

gram, the whole thing revolves around a 
Motorola 6850 asynchronous commum- 

you going.

The unit will work on a 2GS

although our

computer
Software development is
required, 
sample programs will get

or any Apple 2 series 
with slots.
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cations interface adapter (ACIA). For 
those not familiar with this chip, it's 
basically like a traditional UART de
vice, but with an inbuilt baud-rate 
divider and software programming for 
both baud rate and data format.

The 6850 is a low cost IC and is com
monly used in this kind of application, 
despite the data sheet's assertion that its 
maximum baud rate is 19,200. Because 
the software driving the card needs to
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talk to the 6850, more discussion on this 
IC is included later in the article.

MIDI input is by way of a 6N138 
opto-coupler. The MIDI specifications 
state that the chosen opto-device should 
have rise and fall times of less than 2us, 
and even refer to the 6N138 as a suit
able device. However, I have found that 
other opto-couplers will also operate, 
despite their poorer rise times.

For example, a 4N25 served as a test 
device until I obtained a 6N138. The 
latter has a very short fall time and a 
low saturation voltage, where the 4N 
types are measurably worse. However, 
in order to get a reasonable rise time 
out of either device, I had to resort to a 
low value of collector resistor.

Output is from an open-collector, hex 
inverter IC, type 74LS05. As per the 
MIDI specifications, a current loop is 
used, both for input and output, and 
the resistor values are those from the 
specifications. All of this is presented in 
the MIDI specifications, so there's 
nothing original so far.

The master clock oscillator for the 
6850 runs at 2MHz, chosen because a 
2MHz crystal is cheaper than a 1MHz 
version and because this frequency is di
rectly compatible with the needs. A 
1MHz oscillator can be used, but it will 
need to be divided to give 500kHz input 
to the 6850.

Why does a 1MHz clock need divid
ing down, when a 2MHz clock doesn't? 
I thought you might ask that. The an
swer is that to give the 31,250 baud rate 
needed, the divider chain inside the 
6850 can be set to divide down by the 
64 times needed from 2MHz, or the 16 
times needed from 500kHz — but not 
the 32 times which would be needed 
from 1MHz.

The oscillator circuit itself is quite 
standard, and uses a CMOS 4001B quad 
NOR gate. Included in the circuit is an 
adjustable capacitor, labelled CV1, 
which may not be required. I found its 
adjustment fairly critical in order to 
avoid the crystal jumping into overtone 
operation, and producing a substantially 
higher operating frequency.

Not having the adjustable capacitor at 
all resulted in correct operation in my 
case, but because it provides adjustment 
on the degree of feedback, its inclusion 
may be necessary in your circuit. The 
best way is to try it and see. If the oscil
lator starts reliably and its frequency is 
correct at 2MHz, great. If not, include 
the capacitor, and adjust it accordingly 
The output waveform should be a rea-

sonable square wave of 5V p-p with a 
period of 0.5us.

Construction
As can be seen, the circuit is very 

simple, and should present no problems 
to constructors, despite the proto-board 
approach. The layout diagrams are for 
the proto-board sold by Hi-Com Uni- 
tromcs of Caringbah, NSW - although 
other types of board can be used. How
ever, in this case, you would have to 
adapt the layout diagrams to suit what
ever track/pad arrangement applies to 
your board.

The board used in this case consists of 
a lot of stand alone double-sided pads, 
plus two rails that are intended for the’ 
power supply. The pads therefore pro- 
v|de only anchoring for the components, 
and links have to be added as required 
tor the actual wiring. Telephone wire, 
or similar, is the most suitable as insula
tion is required in most cases

^h^Ual Unil' The Proto board used is the one from Hi-Com Unitronics For 
other types, adapt the layout to suit your board.

The layout for the component side of the board. The links oa^ thn.mh 
pads as shown and connect to the required point on the track’ side. 9

Commence by locating the IC sockets. 
Although the layout diagram only rep
resents one way of implementing the 
circuit, if you are going to follow it, 
then do so religiously. Otherwise, you 
are on your own. Once the sockets are 
located, it remains to attach the links 
and components.

In keeping with the double-sided for
mat of the board, links are required on 
both sides, as shown on the layout dia
grams. Simply bare enough wire so that 
it can enter by one pad, and extend to 
the required pad on the other side.

I avoided using component leads to 
double up as links, as removal of the 
component would become difficult 
should this ever be necessary.

Take care when soldering, as the pads 
are fairly close together, making inter
pad shorts possible. It is not necessary 
to twist wires around the component 
lead or IC socket pin being connected 
to, as there is no mechanical strain on78 ELECTRONICS Australia, November 1988



The ‘track’ side. These links connect the top links to each required point, and 
also provide connections to the supply or ground lines.

A ‘full-frontal’, including the two leads required to connect the card*oaM{^ 
instrument. Some type of mechanical termination of the leads to the
proto-board is recommended.

the board and its components.
Once the whole circuit is built, and 

thoroughly examined for errors, 1 sug
gest initial testing before plugging it into 
the Apple. The first test is to determine 
that there are no short circuits between 
the power supply rails. Then, plug in 
the ICs (they all face the same way) and 
repeat the test. If all is well, next apply 
a 5V supply to the circuit and confirm 
that the total current taken by the 
board is around 150mA.

The only real test you can now per
form is to ensure that the oscillator is 
working. Use either a CRO or a fre
quency counter to .

determine that the oscillator is (a) 
functioning and (b) on frequency at 
2MHz. Once all the above tests have 
been completed, it remains to try the 
big one.

I'm sure readers are aware ot me 
need to switch off the computer before 
plugging in a card. The hard part here 

though, and a test program is include to 
help you along anyway. I am planning 
to develop some more elaborate soft
ware for the card, and this will be made 
available to readers when completed.

The 6850, like any UART, is actually 
two devices in the one package. Basical
ly, the IC contains a transmitter and a 
receiver section, which each access the 
computer through a register. The trans
mitter data register (TDR) receives data 
from the computer and passes it on to 
the transmitting section. In this section, 
the data is serialised and transmitted to 
the outside world along with the speci
fied start, stop and parity bits.

The receiver section accepts serial 
data from the outside world and holds it 
ready for the computer in the receiver 
data register (RDR) for subsequent par
allel transfer to the computer.

Two other 8 bit registers are used by 
the 6850, referred to as the status regis
ter and the control register. The status 
register can be read by a program to 
determine if certain events have oc
curred, indicated by a particular bit in 
the register being set. The control regis
ter is used by the software to set the 
mode of operation of the 6850.

6850 details
As in any I/O program, the software 

can be either interrupt driven, or use 
polling to determine the status of the 
data transfer. The Interrupt Request

is turning it back on for the initial test
ing. Within the bounds of Apple's limi
tations, the card can be plugged into 
any socket. I suggest slot 2, the usual 
communications slot. Don t use slots 0 
or 7 on the 2+, or slot 3 on the 2e or 
2GS. Otherwise, it doesn't matter which 
slot you use, as the software is up to 
you.

So, gather the courage, plug in the 
card and switch on the Apple. If it 
beeps, excellent. If not, find out why.

I built two versions of the card and 
had no problems with either. In fact, I 
cannot see any real reason for things to 
go wrong, and for the card to destroy 
the computer.

Once you're this far, its a matter ot 
turning to the software side.

The software
Writing a program for the card re

quires some knowledge of the 6850, as 
well as the Apple. It's all easy enough

(IRQ) line of the Apple's micropro- 
cesser is connected, via the slot to pin 7 
of the 6850. The decision on whether to 
use interrupts or not is up to the user, 
and depends on your needs. More on 
this later, however.

Like any ACIA, the 6850 can be pro
grammed to do all sorts of things, in 
this case using commands within the 
software. Other similar devices like the 
AY-3-1015 UART are hardware pro
grammed with wire links. The control 
register is used by the 6850 for this pur
pose, and the function of each bit of the 
register needs to be understood. The 
following is a summary that should suf
fice. . ,

Bits 1 and 0 are used for initial reset, 
and to set the clock divide ratio. Binary 
values 00, 01 and 10 give clock division 
ratios of 1, 16 and 64 respectively, while 
11 is used for initial reset.

Bits 4, 3 and 2 determine the number 
of data bits, whether parity is used or 
not, and the number of stop bits. For 
MIDI, the code must be 101. giving 8 
data bits, no parity and 1 stop bit.

Bits 6 and 5 deal with the RTS output 
(of no concern here), and enabling or 
disabling the transmit interrupt. Use 00

ELECTRONICS Australia, November 1988
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for no interrupt or 01 to enable inter
rupt.

Bit 7 determines if receive interrupts 
are to be used. Set this bit to 1 if re
ceive interrupt is to be enabled, 0 other
wise.

In the sample programs, the ACIA is 
first reset by writing a hex value of 03 
to the control register. This sets bits 1 
and 0 to a 1, causing the 6850 to reset 
itself - a software reset.

Next, a control byte is sent to set up 
the mode of operation. For the PLAY 
program, the byte is (hex) 36, which 
sets the mode to 8 data bits, no parity, 
divide clock by 64, receive interrupt dis
abled and transmit interrupt enabled. 
The RECORD data byte is (hex) 96, 
which sets up the same data format, but 
disables the transmit interrupt and en
ables the receive interrupt.

The status register is not used in the 
sample programs, but would be needed 
if polled operation was required. In this 
case, the status register is continually 
read and action taken depending on the 
status of the various bits. Bit 0 is set to 
a 1 if the incoming data has been read 
and is available for transfer to the com
puter. The action of reading the data 
register will reset the status bit to 0 
ready for the next byte.

Bit 1 of the status register is set to a 1 
if the transmit section is ready to re
ceive new data from the computer. The 
remaining bits perform functions more 
related to a modem, and are not really 
important for this project. If you decide 
to get involved in developing software 
that uses polling routines, it may be a 
good idea to get more information on 
the status register, as it has a couple of 
httle peculiarities that need attention.

Interrupt driven software is always 
difficult, as you never know when the 
interrupt is likely to happen, making 
polling routines much simpler. How
ever, unless you keep track of times 
software using polling routines can be 
very inefficient.

Test programs

The test programs included in this ar
ticle are written in machine code, and 
A30 . direct,y entered from the l 
Apple s monitor. The first listing is to 
test the MIDI out function, and will 
simply cause middle C on a MIDI key
board to repeat forever. The program < 
will stop, if a key is pressed on the 
computers keyboard, and return con
trol to the monitor.

To feed in the program, boot up a 
DOS 3.3 disk, then type ‘call -151’ to 
enter the monitor. Next, type ‘800: ’ 
then type in the hex code exactly as 
shown.

When entered, type 800L for a disas
sembly listing to confirm that the pro
gram ends at address $861 with a JMP 
$0804 instruction. Save the program be
fore proceeding, by returning to BASIC 
with a CTRL C, then typing ‘BSAVE 
MIDIPLAY,A$800,L$100’.

To execute the program after saving 
it, type ‘BRUN MIDIPLAY’. Of 
course, if the program is present in 
memory, enter the monitor (CALL 
-151), and type 800G. Note that the 
program is intended to start from ad
dress $800, and that the MIDI card 
should be in slot 2.

The MIDI-in test program is shorter, 
as it doesn't require the timing loops 
used in the previous program. Again it 
should be written from address $800, 
and saved by typing ‘BSAVE 
MIDIREC,A$800,L$100’.

This program remains in an interrupt 
driven loop, waiting for MIDI data. 
Pressing any Apple key causes the pro
gram to exit to the monitor. The data 
will be stored from address $1000 to no 
higher than $10FF, giving one page (or 
256 bytes) of storage. If your synthe
siser sends out active sensing pulses, the 
program will fill up the page with $FE, 
then exit when the page is full. A disas
sembly of the program should show the 
program ending with a JMP $0810 at 
address $0837. Again, the card must be 
in slot 2.

For those who would like more details 
of the programs, we will supply a 
photocopy of the full listings through 
our reader service. For details refer to 
the back of the magazine.

TABLE 1
Test program addresses for card in slot 2

Transmit data register 
Receive data register 
Control register 
Status register

(TDR) 
(RDR) 
(CR) 
(SR)

If another slot is used, use $C0n0. 
Where N = 8 + slot number.

PARTS LIST
1

2
1
2
1
1

Apple prototyping board 
(see below)
5 pin DIN line sockets 
2MHz crystal 
14-pin IC sockets 
4-pin IC socket 
24-pin IC socket

600mm length of twin shielded 
wire, length of telephone wire or 
insulated hookup wire for links.

Resistors
All 1/4W 5%: 1 x 120, 3 x 220 1 
x 2.2k, 1 x 10k, 1 x 10M.

Capacitors
1
1
1

18pF ceramic
4-40pF trimmer (if needed) 
O.luF ceramic.

SCO Al write 
$C0A1 read 
SCOAO write 
SCOAO read

I/O addresses used by the ACIA when 
card is in slot 2.

*800.801

0800- 
0808- 
0810- 
0818- 
0820- 
0828- 
0830- 
0838- 
0840- 
0848-
0850- 
0858- 
0860-

78 
C0 
08 
06 
00 
CA 
60 
FC 
8D 
A? 
00 
3F 
04

4C 
E8 
A2 
8D 
A0 
D0 
A? 
A? 
FE 
FF 
A?
85 
08

31 
E0 
00 
10 
00 
FB 
03 
08 
03 
8D 
3C 
02

08 
05 
58 
C0 
AE 
88
8D 
8D 
A? 
00 
85 
A2

B5 00
D0 
AD 
4C 
00 
D0 
A0 
FF 
36 
03 
01 
00

05 
00

03 
F5 
C0 
03 
8D 
A?
85 
86

8D 
20 
C0 
08 
CA 
A2 
20 
A? 
A0 
90 

03 
04

Al 
21 
30 
78 
E8 
00 
58 
04 
C0 
85 
A9 
4C

The ‘MIDIplay’ routine. Enter hex 
code from $800 using Apple monitor.

»800.83?

0800 — 
0 808- 
0810- 
0818- 
0820- 
0828— 
0830- 
0838-

78 
00 
AD 
4C 
A0 
FF 
96 

10

4C 
10 
00 
10 
C0 
03 
8D 
08

ID 
E8 
C0 
08 
20 
A? 
A0

08 
E0 
30 
78 
58 
04 
C0

AD 
FF 
06 
00 
FC 
8D 
A2

A1 
F0 
8D 
A? 
A? 
FE 
00

C0 
0C 
10 
03 
08 
03 
58

9D 
58 
C0 
8D 
8D 
A9 
4C

The ‘MIDIrecord’ routine. This 
program also resides at $800.

As already mentioned, it is planned to 
make available software that will oper
ate the interface to a much higher level 
of sophistication than these sample pro
grams. But at least they should get you 
should be up and running with MIDI.

Semiconductors
1
1
1 ■
1 I
1

Note

6N138 opto-coupler 
74LS05 hex inverter 
4001B quad NOR gate 
6850 ACIA
1N914 or similar diode

The Apple Proto-board used in 
this project is available from Hi- 
Com Umtronics, of 7 President 
Avenue, Caringbah 2229 or 
phone (02) 524 7878. Proto
boards for the Apple are also 
available from Radiospares 
branches in each state.

The 6N138 opto-coupler is 
available from Jaycar Electron- 

which is also able to supply 
2MHz crystals. $80 ELECTRONICS Australia. November 1988
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HIGH TECH Company Collapse 
Brings Fantastic Bargains For The 

Electronic Enthusiast .
Altronics have recently purchased the W» TWMl
following surplus quality stock from the _* ...4IS
liquidator of DTX Australia Limited.

■■ u orand New 
A» Sto«* Brainy

Videotext PCB
(Size 360mm x 150mm)

FEATURES:
Mains Transformer - 240-9/15/24V 300mA
Line Isolation Transformer - Telecom approved 600/600 Ohm or 
600/150 Ohm impedance.
Video/RF Modulator (Channel 0)
Low prolile 12V 5A SPDT Relay

This PCB is a goldmine of quality components 
for the Enthusiast — the value exceeds $100, 
yet the cost to you is from an unbelievable 
$3 '

Here is Just Some Of What You Get
Bridge rectifiers
Filter capacitors
Voltage regulators
Crystals (6MHz and 4.43MHz)
Trim pots and caps
TTL, CMOS, Linear and LSI IC s
Flatpack heat sink
Many other active and passive components.

1—9 5—9 10+

$5 $4 $3
Mains Transformer Bargain 

Of The Year!
240V to 9, 15 or 24V

Quality PCBMount Type Manufactured By NMB Research
Limited of Japan
Primary: 240V Pins 2,4.
Secondary 1: 15V @ 300mA Pins 8.9
Secondary 2: 9V @ 800mA Pins 6.7.
Secondary 3: 24V @ 300mA Pins 6.9 

(Join Pins 7,8)

Scoop Purchase Scoop Purchase
Famous Arlee Brand Type 45035

PCB Mounting Line isolating Transformers 
May be used to provide isolation between Telecom Australia and 
mains operated equipment.

Approved to Telecom Specifications 1053 & 1054

Specifications:
Impedance: 600 Ohm line/600 Ohm equipment. Turns Ratio: 1 1
Max Level: 0 dbm @ 300 Hz

Cat No. ZX0010
Normally $15

Now Simply Incredibly Priced!

Were $14
Now For The Very Quick
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CS4-H218 $2.50
25+

$1.80

6000 6000. Odbm 25+
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Just Imagine a Security/Alarm System you can install in about an hour - Uses no Wirinq 
or Cables and Costs Less than $1 for the Mounting Hardware

UHF 305MHz Microprocessor Controlled Wireless Security Svstem

Well all that Is now changed - with our brilliantly engineered Home Guard Wireless Security System Read On -

Take It With You If You Move
Apart from the flawless operation of the Home Guard System-One of the great features is ds annhratmn -uKhloT^ 3 W,red SyS'em y°Ur H°me °"'Ce' IS -evocabiyloT^

This alarm system is a brand new design that features completely wireless 
connection to all accessories, even the reed switches Think ot how easy it 
is to install a "Wireless” alarm system The benefits are endless.
e g arming your Flat or Townhouse with an alarm you don't need to run 
wires through the roof or drill great holes through your walls When 
moving house the alarm is simple to dismantle and re-install elsewheie 
The system divides protected areas into either perimeter zone or internal 
zone, programmable by dip switches in each transmitter/detector Pocket 
remote control can simply arm or disarm your house perimeter from your 
bedside when retiring etc this allows essential protection while cancelling 
internal zone as desired Each transmitter/detector unit can be 
programmed into interior or perimeter zone Zones can be programmed 
for instant or delayed trip The system has a built-in ear piercing siren for 
intrusion and panic alarm signals

Accessories

»»»♦*

S 5265
S 5270
S 5280
S 5285

One 
One 
One 
One

Passive Infra Red Movement Detector
Ideal for the lounge room, family room or 
hallways eg. anywhere where an intruder is 
likely to pass through. Mounts up on the wall or 
on top of bookshelves etc. Detects movement 
within an area of 9M by 9M by sensing intruder 
body heat movement through the protected area 
Should not false trigger with the family cat or 
curtain movement etc. — as is the case with the 
cheaper Ultrasonic alarms.

S5280 $129.00
System Is Comprised Of :
Main Control Receiver

Remote Piezo Siren
This unit is an optional line carrier receiver 

Receives signal through AC line i e it would 
ideally be located in. say. the roof space and 

plugged into mains power

S5290$125.00
Complete System 
Special Package Price

Main Controller 
Reed Switch 
Passive l/R Detector 
Wall control unit.

This Month

$499
s 5260 Normally $570

Features:
• Wireless reception of external or internal sensors or detectors
• Selectable home or away modes for selecting internal and external 

arming or just external to allow movement inside the building
’ ^functions®*0 eleC'r'C S'ren 9'VeS d",eren' s'9nals ,0 ind'date d.fferent

• Sends signal down power Une to activate one or more remote s.rens 
Programmable Arm/Disarm switch buttons

The mam control receiver runs on 240V AC with a 12V 1 2AH nattaru m, 
emergency backup All other units with the exception of the line carrte/

Alarm and Indication Sounds
ToneS-nMonitor Tone-Umpiring ~ D'Sarm T°ne “ Exit Click

Detector/Transmitter Unit (Reed Switch)
Suitable For Windows and Doors

Jnmna^l'^F^ an enclosed reed switch and 
compact UHF transmitter and a removable 
enclosed magnet The unit is at rest when 
or ?Le S'de by s'de <*'<hin 25mm
mnm m. When he ma9net 'S moved away 

aPProx|mately 1 inch the alarm 
M'l Contro1 Receiver and the 

s°uoded In practise the
IS m°unted on the door or doo?window ”h *he ma9ne' On ,he mov'n9

S5270$55 .00

For larger installations your system may well require several Rpen 
switches, movement detectors and 2 or more sirens Also h» h d.P0Cke' remo,e c°n?ro?s cLld bl vel;
add moral .Th? ,an,as,ic *b|n9 about the Altronic system is you simplv 
add more detectors as you discover the need — no wiring noe toenXo 
technicians, no modifications to equipment 9' e (Pensive

Hand Held Control Transmitter Unit
A real joy to use - keep it at the bedside table - 
allows you to. say. arm the house perimeters 
when retiring or you can take it with you when 
you go out, arming your system after you lock 
the door Unit is a function control transmitter — 
to send 4 different signals.
Off — To disarm the system before entering 
Home To instantly arm the system with 
Perimeter' detection only. Away — To arm 
ab^Pt an sys,eT af^r a 9iven exit delay »¡me of 
about 40 seconds. Panic — To start an 
emergency signal whenever needed in anv 
mode. ___ 7

S5275$59 .00
Front Door Keypad
Control Unit
This handy accessory virtually duplicates the 
function of the Master Controller unit but at a

HSnVeTenc loca,'on ' e just inside your 
entry door etc. System can thus be armed or 
disarmed without the need to go to Master unit i 
Especially handy for larger homes or ofhces

S5285$99.00.
uuuuu
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Slxty-SIxty' 
Integrated Amplifier Kit 

(EA May,Jun«^u<y M)
i Mr channel Into 8 ohm loads • Very low noise on ell Inputs - better then CO

transformer • Easy-to-build construction • Very little wiring.
Performance Specification

Power Output - 8 ohms 62W Distortion - Loss than 0% st 1 ^zjrsqi-ncy '
Phono InpSi - RIAA/IEC 1kHz
i in« Lm/al Incut« —0.5db at 20Hz and -1db at 20kHz Input »anarovny mono iuu 

inj level - 270mV Hum * Hols. - Phono - 89db • High Level Inputs - 103db. To^iXS ^--"¡ZdbiuioHz TrWW - -12db St 10kHz. Damping teeter ■ At 

1kHz and 30Hz - greater than 80 Stability — Unconditional.

The reproductive purity of these speakers simply amazed us The secret, of course is 
the DANISH VIFA Drivers VIFA drivers are used in many top selling imported systems 
such as Bang & jlufsen. Rogers. Mission. Jarno. DCM Timewindow etc

Build These Fantastic New £440 
Playmaster HiFi Loudspeakers O

S.. Electronic. Au.tralla Sept 86 L" "full kit K 5090
If your budget won't run to the $600 to $800 needed for a fully Imported pair 
ol equivalent speakers, these are the ones to go lor.

X 
UJ

K 5060 $299
Beginner Constructors Can Build this 

Amplifier Kit — It looks terrific and will last you a 
lifetime. Save $200 or More on comparable 

performance commercial units.
This New Amplltler often a standard of performance tar ahotdof any

thing we have previously published and ahead of moat commercial 
Integrated Stereo Amplifiers".
■It is half to one third of the cost of an Importad Amplifier with •Rulvalent 
power output and performance". Says Leo Simpson Managing Editor 
Electronics Australia Magazine.
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<» RF Signal Generator

1»

ÍU 
Ui 
IX 
o

ft L#S*#«»»

rA i i e

Great Saving On
Quality 

Solderless 
Breadboards

Ui

Q 
EC 
Ui 
H 
■ 

«

With provision for both internal and 
external modulation, this generator 
is a winner
SPECIFICATIONS:
Frequency Range: 100k - 150MHz in 
6 ranges RF output level 100mV RMS 
Accuracy +/-3% Modulation: Internal 
(30% depth) -1 KHz • External - 50Hz 
- 20KHz • Crystal Locked Oscillator 

Q 1550 NOW $199

Frequency Counter Sensation
150MHz Frequency

Counter
A frequency counter is invaluable for 
the accurate alignment and testing of 
many modern electronic circuits.

SPECIFICATIONS:
Freq.Range: 10Kz - 150MHz
Gate Time 1 sec. 6sec. Accuracy +/-1 
count Max.lnput 20V P-P Sensitivity: 
• 10Hz - 30MHz - 25mv-100mV 
• 10MHz - 150MHz - 100mV - 300 
• Power requirement-9V DC at 100mA

Q 1520 $180.00

640 Holes

P 1005 $12.50
640 +

P 1007
640 +

P 1009

400 +

«

a 
cc

Stop Data Crashes And Corrupted Software
^Squeeky Clean" Mains Filters

An investment in one of our fantastic 'Squeeky Clean' Mains Filters 
could save you a small fortune with your computer system protects 
Hardware and Software from mains voltage spikes caused by 
KoMinc ’ransm°ters. electric motors, welding, machinery etc.

9 9 who has to re-build 3 weeks of software programming will
of these fine mains filters.

Energy Authority Approved.
Anyone --------- 
cherish the aquisition of one

1

P 8160 4 Outlets
Each individually filtered. A 
must for 'serious' computer 
installations e.g. for Schools, 
Business etc. • Loading 
Rating: Continuous 10 amps, 
with circuit breaker at 240V 
AC. • Outlets: 4 GPO's 
individually filtered

100 Holes

$14.50
200 Holes

$16.95

1280 Holes

Accepts up to 16 x 16 pin DIL 
IC's Terminals for PS 
Connections.

P 1012 $43.50

P 8150

$99—

P 8160
P 8150 Single Filtered 

(¿Qg Double Outlet Model 
„ Just the shot for home 

k computer or for individually 
1 located peripherals e.g. remote 
I printer, computer terminal etc. 
1 Loading Rating: 10 Amps Max. 
I load at 240V AC • Outlet»: 2 

GPO's single filtered.

o>

p

ui 
UJ 
tc

500 +1920 Holes

Accepts up to 24 x 16 pin DIL 
ICs Metal Backing Plate for 
Shielding of sensitive 
circuitry.

P 1015 $65.00

kU
2Í
O

o 
ã

High Definition 
Computer Monitor 
Superb "Goldstar Pro" Non glare 
naturally, & screen character 
resolution well worthy of mating 
up with top end personal or pro
fessional computers.
• Compatable with IBM, Apple, 
Commodore Computers
• Excellent for small business 
applications • Exceptionally 
clear & stable display • 80 
characters x 25 lines display. 
CDT Non glare phosphor P31
Input composite video 1V P-P Input 
Conn. RCA Jack Input Imped. 75 
Ohms or high imped, (switchable) 
Video Bandwidth 18MHz Horlz. 
Resolution 900 lines at centre 
external controls brightness contrast

0

Save An 
Incredible $100 

Now $129.00 
D 1116 Amber Screen

C

1
ÏC
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Great Kit Projects To Build
Many Just Released

Brilliant Performance Stereo Pre Amp Go anywhere 240V Mains 
Power from your car or truck

300 Watt Inverter With

Complete Kit
K 6750

$279
Fully Built & Testec

K 6755

ALTRnwmci M

battery with these fantastic DC 
to AC Inverters

K 6770 
KIT VERSION 

$425
K 6774 

12V INPUT 

$525

Discolite
(See Silicon Chip July/Aug'88) 

Add Some Colour To Your Next Party

Operate« From 12V Car Battery
Feature»: Auto start draws power from your battery only when 
appliance is plugged in and "turned on" i e battery can be left 
permanently connected if required • Voltage regulated • Current 
Regulated • Current Overload unit self limits — Single PC Board 
construction — easy to build as there is very little internal wiring

$379.00
$49 .95 K 2527

Transistor FET 
Zener Tester 

(See EA Feb/Mar'88)
New updated circuit incorporates 
facilities for testing transistor FETs 
and Zeners etc.
Feature»: • Gain • Leakage
• Breakdown Voltages • Zener 
Voltage • Polarity — NPN/PNP

Power House 600W Inverter F
(See EA Dec'87) T

A must for farming, camping, mining, boating, remote settlements and 
wherever else 240V power isn't available
Faaturea: Strong custom steel chassis • Industrial grade power coat 
finish • Can be configured to operate off either 12V and 24V DC • Very 
little internal wiring • Manual or Auto start facilities • Low battery cut 
out • Compact Toroid transformer

Fully Built & Teated

K 5805

$1 59.e
vour^mrnXFlaSheS Par'y ''9h,S °n and °" in bea* w',h »mm 
yMUi u 111 1111 t7i .

• 4 light channels controlled by 4 separate audio channels • Forward 
autour channel ,ChaS,er paberns * Simultaneous strobe on 
all four channels • Alternating light patterns • Music modulation 
Whs» !°n Chaser' strobe & alternate patterns • Inbuilt microphone 
for beat triggering or audio modulation of lights • Direct mouts for heat

Great For Parties. Shop displays and special lighting effects

Studio 200 Stereo Control Unit 
(Silicon Chip June/July'88)

Out-Performs Commercial Units Costing $600 Plus

The Studio 200 Stereo Control Unit is companion to the studio 200 
stereo power amplifier (or other power amps) It features slim single 
unit rackmount profile, treble, bass, balance, input selector, tape 
monitor switch, stereo/mono switch and volume control. Inputs 
include phono, tuner. CD. VCR and tape loop

K RniR T Simple PCB Constructlor^^
K OUI3 Okie«/ Virtually No Wiring

Calling All Audio Purists U 5Q10
This Great New Amp From Silicon Chip Is For You

Studio 200 Series 100 Watts »QQQ
Per Channel Power Amplifier 50 w w

Feature»: • In-Built speaker protection • Toroidal Transformer 
(low hum) • Black Satin Finish • Low leakage power supply capacitors 
• Housed in Rugged Custom Chassis.
Specification»: • Output Power 100W into 8 Ohms Freq. Rei (at 1W) 

idb lnput 870mV Harmonic Distortion
(20Hz-20KHz) 0.1% Signal To Nolee Ratio 100db or Better Protection 
5A fuses plus RDE245A Polyswitch Damping Factor (without 
Polyswitches) 100 (with Polyswitches) 100. Stability Unconditional

K 6775 
24V INPUT 

$525 
Auto Start
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00 K2522

Converter

195KIT K 3300
3-5 Volts at up to 5 Amps

ALTBOniO

24V To 12V DC 
(Silicon Chip Dec'87)

KIT
K 3210

Bench Top 
Power Supply 

3-30V to 1 amp Max.with 
variable current limit 

FEATURES:
* Output 3 to 30V at 1A * Short circuit 
protected * Load switching ♦ Current limit
ing Dual scale meter * Housed in our 
Deluxe ABS instrument case 
SPECIFICATIONS:
* Output Voltage - 3 to 30V * Output 
Current - 0 to 1 amp (fully variable) * Load 
Regulation - Better than 0 2% from 0 to full 
load * Output Ripple-Less than 2mV RMS

Manufacturers. Contractors and Bulk Users 
Please Contact Our Wholesale Sales Dept

Sydney (NSW Only) Cohn Fobister 437 4077 
Perth 09 328 2199

174 Roe St Perth W.A 6000
PHONE TOLL FREE 008 999 007

Perth Metro 4 After Hour» (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 usfor 
details ot the nearest dealer Plea» Note: Resellers have to pay he cost ot 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 Espro» Mall and Phone Order Service - tor the cost.at a local call, 

Bankcard'VI» or M«»t»rcsrd holders can phone order for unw day deapat.n.

WOLLONGONG Newtek Electronics • 271620

Blue Ribbon Dealer, are highlighted with a. These Defers gem^  ̂ products and k.ts or w.h order any reared .tern for you

STANDARD DELIVERY & PACKING CHARGE $4.00 to 1Kg $7 over 1 Ka AUSTRALIA 
WIDE — We process your order the day received and despatch via Australia Post 
Allow approx 7 days from day you post order to when you receive goods 
$7 00 OVERNIGHT JETSERVICE — We process your order the day received and 
despatch via Overnight J.tMrvIc. Courier for delivery next day Country areas please 
allow additional 24-48 hours Weight limit 3Kgs (3Kgs covers 95% of Orders) 
$10.00 HEAVY HEAVY SERVICE — All orders of lOKgs 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 
Sarn^S please add 1% to order value (minimum charge $1) When phone order.ng 

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 J.twrvlc. we 

deliver next day.

caun input vitvui. ■ « r'-----------„ .. .
indicator LED and a sector On/Off switch.

Individual sector isolation allows the user to 
have some areas of the premises habited 
while others remain protected e.g. Inside 
Off/Outside On.

Inputs accept both normally closed and 
normally open sensors

Two inputs provided with an entry delay 
between 10-75 seconds)

Internal trip warning buzzer—alerts owner/ 
occupant of pending alarm operation- 
great for the "forgetful" amoungst us This 
buzzer is ore-settable between 5 and 55

Qave*»’ a 
the co*' 

on «mete»»'

Low-Co»t Unit
Checks Value» from 1 pF-100uF
Upgraded Digital Capacitance Meter

necessary when taking a reading. You simply connect the capacitor to the SXaM the appropriate rang. The circu.t can. accura e y 
measure capacitance down to one picofarad (1 pF). Thisi is Imade uSSioie 
bv the internal nulling circuit which cancels any stray capacitance 
between the test terminals or test leads So when you measure a 5pF 
capacitor, the unit will display 5pF

Retravision 351246 WYALKATCHEM D & J ease SciBntronics 548334 VICTORIA CITY All Electronic Components 6623506 SOUTH

■ 329677 TOWNSVILLE Solex ■ 722015 SA CITY Electo P ENFIELD Force Electronics » 3496340 FINDON Force Electronics
Electronics • 3770512 CHRISTIES BEACH Force Electronic WHYALLA Eyre Electronics ■ 454764 TASMANIA HOBART George Harvey 
. 3471188 COUNTRY MT.GAMBIER ^'h^s.EeC^ CARINGHAH Hicom
■ 342233 LAUNCESTON George Harvey ■ 316533 Nichols Radio TV awi < Chantron,c, 6097218 COUNTRY COFFS HARBOUR Coffa Habour 

unltronlcs 5247878 LEWISHAM PrePak Electronics NELSON BAY Neïson Bay Electronics 813685 NEWCASTLE Novocastnen Elect Supplies

"T nXa EWing Electronica- 218412 RAYMOND TERRACE Aib.ck Eiectronlc. 873419 WINDSOR M 8 E El.c.ronic. 775935

Enables 12V appliances like 
stereos. 2 way radios, CB's etc. to 
operate from a 24V battery.
• Operates from 18V-30V. Output is 
13 6V at 5 amps

K 3255 $59.00

Super Low Price on Famous 
EA 8 Sector Alarm System Kit 

(See EA Mag.Jan 85)
__  Featurea:

• Alarm has 8 separate input circuits - 8 sectors 
can be monitored independently

i e 13^ ■ seconds prior to Alarm
I • Unique circuit detects automatically when

any N/O or N/C loops are either open circuit 
or dead short «.g. wmtoni trying to bridg. 
reed switches etc.

• Switched output can be used to send a silent 
alarm through an auto-dialler circuit or

K 1900 (without Back Up Battery) K,T $149.50 
S 5065 (12V 1 2AH Backup Battery) Now Only $15.00

Laboratory
Power Supply
Designed by Electronics Australia, this supply has been one of our most■ PoPu'ar 
kits Our version incorporates refinements and is now housed m an attractive, 
tnunh "ABS" instrument case This all new compact version has been made 
possible by the use of a mghefficiency Toroid Power Transformer So youi win four 
ways ■ less heat less weight ■ Greatly enhanced appearance and easier to build - 
Remember the Altronlc. Kit Is fully drilled and punched.

POWER

ALT»0|^jQS

CAPACITANCE 
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Using new low-cost 
RMS converter chips
The latest generation of monolithic RMS converter chips 
offers true RMS measurement capability, at op-amp prices. 
This article discusses the operation and applications of the 
new Analog Devices AD736 and AD737 chips, which are 
laser trimmed for high accuracy.

Precision rectifiers, or average re
sponding circuits, have long been popu
lar for RMS measurement in low-cost 
portable meters. Their inherent disad
vantages have been tolerated because of 
their simplicity and very low cost.

As its name implies, an average re
sponding circuit directly follows the 
average value of an AC voltage or cur
rent. First, the circuit rectifies the signal 
and then low pass filters it. In the preci
sion rectifier shown in Fig.l amplifier 
Al half-wave rectifies the input signal. 
Amplifier A2, operating as a summing 
amplifier, supplies a gain of 2 for the 
half-wave rectified signal, but only a 
gain of 1 for the raw input signal. Since 
the 2X amplitude half-wave rectified 
output of Al is 180° out of phase with 
the raw input waveform, A2 subtracts 
the negative half cycle, resulting in a 
full-wave rectified output voltage.

The 2.2uF capacitor between A2’s 
output and the summing junction aver
ages the rectified signal. The resulting 
DC voltage is then scaled by adding 
gain; the chosen scale factor converts 

the DC average reading to an RMS 
equivalent value for a sine wave form. 
For example, if the average absolute 
value of a sinewave voltage is 0.636 that 
of Vpeak, then the corresponding RMS 
value is 0.707 times Vpeak. Therefore, 
for sinewave voltages, the required scale 
factor (or gain) is 1.11 (0.707 divided by 
0.636).

There are several obvious problems 
with the average rectified approach to 
AC measurement. First, the circuit re
quires several trims: symmetry and scale 
factor, plus an offset adjustment for 
each amplifier. Second, precision recti
fiers also exhibit low typical bandwidths 
while measuring low-amplitude input 
signals. Last, and perhaps the least ob
vious, are the inherent difficulties in 
trying to measure signals that differ 
from the pre-calibrated waveform. Er
rors can easily exceed 30%, for wave
forms other than that used for calibra
tion.

In contrast to the “average” value of 
an AC signal, true RMS is a “universal 
language” among waveforms. RMS-to- 

DC conversion permits the magnitudes 
of all types of waveforms to be com
pared among one another and to their 
respective “DC” equivalents.

In reality, RMS is a direct measure of 
the power or heating value of an AC 
voltage, compared to that of DC; a 1 
volt RMS signal will produce the same 
amount of heat in a resistor as a 1 volt 
DC signal. Mathematically, the RMS 
value of a voltage is defined as:

Vms = y Avg ( V2)

In actual circuit practice, RMS com
putation involves squaring the signal, 
taking the average, and then obtaining 
the square root. Computation tech
niques based on the logarithmic Vbe 
relationship of a transistor calculate the 
square and square root. A capacitor or 
low-pass filter performs the averaging. 
So, true RMS converters are “smart 
rectifiers,” since they provide an accu
rate RMS reading regardless of the type 
of waveform being measured.

Table 1 compares the performance of 
true RMS to that of average responding 
methods. As shown, if an average re
sponding circuit is calibrated to deter
mine the RMS value of sinewave volt
ages, and then used to measure either 
symmetrical square waves (or DC volt-

Table 1 (right): Average and true RMS measurements 
compared for different waveforms.

Waveform Type 
1 Volt Peak 
Amplitude

Crest Factor 
(Vpeak Vrms

True rms Value Average Responding 
Circuit Calibrated to 
Read rms Value of 
Sinewaves will Read

% of Reading 
Error’ 
Average 
Responding

Undistorted 
Sinewave

1.414 0.707 V 0.707V 0%

Symmetrical 
Squarewave 1.00 1.00V 1.11V + 11.0%

Undistorted
Trianglewave 1.73 0.580V 0.555V ■2.1%

Gaussian
Noise (98% of
Peaks < 1 V) 3 0.333 0.266 -20.2%

Rectangular 2 0.5V 0.25V -50%
Pulse Tram 10 0.1V 0.01V -99%

SCR Waveforms 
50% Duty Cycle 2 0.495V 0.354V -28%
25% Duty Cycle 4.7 0.212V 0.150 V -30%

Aver.Resp Value - True rms Value
X KXi'7

True rms Value
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Analog Devices' 
new AD736 and 
AD737 laser 
trimmed RMS 
converter chips 
are well suited 
for use in digital 
multimeters.

ages), then the circuit will exhibit a 
11% computational error.

As is the case with many things in the 
real world, there is no all round “best 
measurement” technique. Rather, each 
method has its own virtues. Average re
sponding detectors are simple, quick to 
respond to changes in amplitude, and 
exhibit low errors when measuring a 
pre-calibrated waveform. RMS devices 
will measure a wide variety of wave
forms, but are slow to respond (or set
tle) when input amplitudes vary.

The circuit shown in Fig.2 improves 
low-level RMS measurement by accept
ing a differential input voltage. This dif
ferential connection breaks up ground 
loops typically found in the unbalanced 
input signals. The user may connect the 
differential input voltage to pins 1 and 
2, or use input coupling capacitors to 
eliminate the typical 2mV input offset 
of the AD736.

Most RMS circuits employing the 
AD736 or AD737 require only two 
external components: an averaging 
capacitor, Cav and an input-coupling 
capacitor. Cc. An optional filtering ca
pacitor, Cf, can reduce output ripple. 
With single-ended input signals, the de
signer can reduce the required parts 
count by omitting input AC coupling ca
pacitor Cc and connecting pin 1 directly 
to the common terminal at pin 8.

Since the averaging capacitor, Cav, 
"holds” the rectified input signal during 
RMS computation, its value directly ef
fects the accuracy of the RMS measure
ment, especially at low frequencies. 

Furthermore, because Cav appears 
across a diode in the RMS core circuit 
of the AD736, the averaging time con
stant will increase exponentially as the 
input signal decreases. As a result, as 
the input level decreases, errors due to 
non-ideal averaging will decline, while 
the time it takes for the circuit to settle 
to the new RMS level will increase. 
Therefore, lower input levels allow the 
circuit to perform better (due to in
creased averaging) but increase the 
waiting time between measurements. 
Obviously, users must accept a trade-off 
between computational accuracy and 
settling time.

The differential circuit may be set to 
respond to the average value of a differ

ential waveform by simply omitting 
Cav. Because the average responding 
connection does riot use an averaging 
capacitor, its settling time does not vary 
with input signal level; it is determined 
solely by the RC time constant of Cf 
and the internal 8kil resistor in the out
put amplifier’s feedback path.

The crest factor of the input wave
form should be considered when design
ing a low-error RMS circuit. Crest fac
tor is the ratio of the peak signal ampli
tude to the RMS amplitude (CF = 
Vpeak / Vrms). Many common wave
forms, such as sine and triangle waves, 
have crest factors less then two. Other 
waveforms - low duty cycle pulse trains 
or SCR waveforms - have high crest



Using RMS 
converter chips 
factors. These high crest-factor wave
forms require long averaging time con
stants, meaning that the averaging ca
pacitor needs to be increased above its 
nominal value of 33uF. Fig.3 details the 
additional error vs. crest factor of the 
AD736 for various values of Cav.

Differential circuit accuracy will typi
cally be ±0.2mV ±0.2% of reading 
with a -3dB bandwidth of 200kHz, for a 
lOOmV input signal applied. As the 
input levels decrease, less current is 
available for switching the converter’s

Fig.3: The additional error vs crest 
factor for the AD736, for various 
values of Cav.

bandwidth is approximately 50kHz; at 
ImV it drops to 5kHz. The circuit will 
handle input voltages as low as lOuV 
(with ac coupled inputs). However, the 
device s bandwidth will not exceed 
100Hz.
True RMS DVM circuit
One of the most popular uses of RMS 
circuits is in hand-held portable digital 
voltmeters. DVM circuitry must operate 
from low voltage supplies, consume lit
tle power, and not cost much. The 
AD737 is ideal for DVMs because users 
can connect it directly to both a high 
input impedance attenuator and 7136- 
type analog-to-digital converter. The 
ADC, in turn, directly drives an LCD 
display.

The DVM circuit shown in Fig.4 in
corporates input protection for the 
AD737 RMS converter via the 47Í1 
senes resistor and the two 1N4148 pro
tection diodes. Operating on less than 
tour milliwatts of power, this circuit will 

if the 9V battery decays to 
VUllS.
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Inside the AD736/737
The AD736 (Fig.2) has 5 functional subsections: input amplifier, 

full-wave rectifier, RMS core, output amplifier and bias sections. Thé 
FET input amplifier accepts both a high impedance, buffered input 
(pin 2), or a low impedance, wide-dynamic-range input (pin 1). The 
high-impedance input, with its low input bias current, is well suited for 
use with input attenuators. Total quiescent supply current is 180uA.

The input amplifier drives a full wave precision rectifier, which in 
turn, drives the RMS core. Unlike voltage mode rectifier circuits, the 
current-mode rectifier insures an input resolution of 100uV or less, 
independent of temperature or power supply variations.

The essential RMS operations of squaring, averaging and square 
rooting are performed in the RMS core, using an external averaging 
capacitor, Cav. Without Cav, the rectified input signal travels through 
the core unprocessed (as is done with the average responding 
connection).

A final subsection, an output amplifier, buffers the output from the 
core and permits low pass filtering to be performed via an external 
capacitor, Cf - which should be connected across the feedback path 
of the amplifier. In the average responding connection, this is where 
all of the averaging is carried out. In the RMS circuit, this additional 
filtering stage helps reduce any output ripple which was not removed 
by the averaging capacitor, Cav.

The AD737 (Fig.4) differs somewhat from that of the AD736. Since 
it omits an output buffer amplifier, it has 4 functional subsections 
rather than 5. This significantly reduces DC offset errors at the 
device s output, allowing the device to be highly compatible with high 
input impedance A/D converters.

Requiring only 160uA of power supply current, the AD737 is 
optimized for portable multimeters and other battery powered 
applications. The converter also offers a “power down” feature, 
reducing the power supply standby current from 160uA down to a 
mere 30uA. The power-down is turned on by tying pin 3 to the +Vs 
terminal.

the AD737 delivers post filtering Be
cause the A/D has a high input imped
ance, a user can employ an RC network 
using a large value resistor and a 0 luF 
capacitor to save valuable board space.

Input ranging is provided by the 
standard 10 megohm input attenuator. 
Capacitor Cc AC couples the input sig
nal to the AD737. A large value capaci
tor connected between pins 6 and 8 of

1988



Fig.5: A circuit using the AD737 which produces a DC output proportional to 
dB, over a +/-30dB range.

Wide range dB circuit
With the help of a few external com

ponents, an AD737 can determine the 
RMS level of an input voltage over a 
±30dB range (relative to a preset OdB 
level of 30mV). Typical accuracy for the 

circuit in Fig.5 is ±0.5dB from ImV to 
300mV, and ±ldB from 300mV to IV. 
The current Iref, which flows through 
resistors Real and RI to transistor Q2 
sets the zero dB reference level. Band
gap reference DI and transistor Q3 
establish a reference voltage that mini

mizes effects of negative supply and 
temperature variations. The current out
put at pin 6 of the AD 737 drives one 
input of a log ratio circuit. Iref drives 
the other input, which is set by resistors 
Real and RI.

The +3500ppm/°C thermistor, to
gether with a 60.4il metal film resistor, 
compensate for the gain temperature 
coefficient (TC), and set the amplifier’s 
gain to 33.3 at room temperature. This 
scales the output voltage to a more 
convienent lOOmV/dB level from the 
approximately 3mV/dB value of QI s 
emitter/base voltage.

The calibration procedure for this cir
cuit is:
1) Apply a 30mV RMS, 1kHz, sinewave 
voltage to Vin.
2) Adjust Real for Vout = OV
3) Reduce the input sinewave voltage to 
3mV. Adjust scale factor trim for -2.00 
volts Vout.
Editor’s Note: Analog Devices’ AD736 
and AD737 RMS converter chips are 
available in Australia from Parameters, 
the local distributor, with offices in Mel
bourne (03) 575 0222, Sydney (02) 
888 8777 and Perth (09) 242 2000. The 
price for both chips (JN package) in 
one-off quantities is $7.45 plus 20% sales 
tax, if applicable. ®

Have you developed an interesting new circuit or design, 
and are busting to tell others about it? Are you good at 
explaining electronics concepts, and would like to try your 
hand at writing?

Electronics Australia is by far this country's largest 
circulation electronics magazine, with more readers than 
our two nearest competitors combined. This makes us the 
best possible medium to present your achievements and 
knowledge to your colleagues and fellow enthusiasts.

Ever thought 
of writing 

for EA?
Our Managing Editor is happy to accept contributed 

articles for publication, if they're timely and well written. 
We also pay top market rates for good, interesting 
material.

So don't settle for smaller electronics magazines - your 
efforts deserve publication in the biggest and the best!

If you've never written for a magazine before, send an 
SAE for our FREE writer's guide notes. They'll show you 
how to do it.

Send your articles to Jim Rowe, Managing Editor, 
Electronics Australia, PO Box 227, Waterloo 2017.
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25% OFF!
Stud Finder
Take the guess work out of 
hanging pictures, mounting 
shelves, etc! Build your 
own Stud Finder, it's easy, 
saves time, saves mistakes 
and money. Ideal for 
tradesman. Cat K-2723

ICITS±@
Was $19.95

SAVE 30% 
Line Filter/ 
Conditioner
A must for computers, Hi-Fi 
and countless other 
applications. Eliminates 
spikes, surges, etc from the 
mains supply. Easy to build 
and right now, you’ll save 
$10 off our regular price. 
Cat K-3080

$10 OFF! $29"
As described in EA “

Why Build A 
Radio?
Just for the fun of it! A 
great performing AM 
Headphone Radio. You can 
get much better quality for 
your money than 
commercial models.
Cat K-2720

*19“
As described in ETI

Mini Mixer
No, it’s not for do-it- 
yourself concrete shoes! 
This incredible little Mini 
Mixer gives super 
performance and has 4 
inputs and specs good 
enough for a pro! Use it to 
mix various audio sources: 
mics, tapes, guitars, etc, 
etc. Cat K-3039 _ _$2935

It’s Murder!
Protect your car with this 
sensational value Ignition 
Killer! It’s murder for the 
dishonest sod who's trying 
to take off with your 
wheels. Cat K-3255

«’24“

n A.
As described in EA

Case shown 
is optional

High Energy 
Ignition 
System
Better performance, better 
fuel economy and less 
maintenance costs with 
this High Energy Ignition 
System. Suitable for 4, 6 & 
8 cylinder engines. You’ll 
build it on no time!
Cat K-3302

Wk (45.9S

Now *39“
As described in SU Chip

LED Level 
Meter
Even a beginner can build 
this one! Give your amp 
that professional touch with 
this LED Level Meter. With 
10 green LED display. 
Requires 10-16V at around 
50mA. Cat K-3370

’1995

Stereo 
Simulator
You could build this blind 
folded with your hands tied 
behind your back - but it 
probably wouldn't work or 
you'd end up doing yourself 
a serious injury! This low 
cost gadget turns almost 
any mono signal into 
synthetic stereo. Cat K-3421

*24“

Stereo 
Preamp
Upgrade your stereo with 
this amazingly versatile 
preamp. Use it as a 
magnetic cartridge preamp, 
a tape preamp or an 
auxiliary preamp with 40, 
55 or 80dB gain. It’s tiny 
and comes with full 
instructions. Cat K-3427

Bargain! * 1 3 95

Low Cost 
Power Supply
Just the thing for two 50W 
or one 100W amplifier 
modules! Includes speaker 
de-thump circuitry but not 
transformer. You can 
choose the transformer that 
best suits your needs!
Cat K-3438

$2995

As described in ETI
As described in ETI

siimi

High 
Performance, 
Real Power!
50 Watt high power 
amplifier modules that are 
easy to build and incredibly 
reliable. It’s all on one tiny 
PCB, all you do is add a 
heat sink and connect the 
power. Ideal as single 
stereo channel, for PA's, 
band use and more!
Cat K-3440

s2695

More Power 
100 Watt amplifier module 
with the same great 
features as the 50W 
module! You can even use 
it in bridge for double the 
power (that's Optassive 
200W!!). Cat K-3442 

«32^

As described in ETI

As described in EA As described in EA

Variable 
Power Supply 
30V @ 1A! Just whats 
needed for amateur, 
experimental or technical 
applications. Fully 
adjustable up to 30V @1A. 
Includes full meter and 
overload protection!

10-150W 
Speaker 
Protection

Budget Car Alarm
It costs next to nothing and 
can save you a fortune! 
The Budget Car Alarm is 
really the bare bones alarm 
with everything fitting 
neatly on one PCB. It’s 
easy to install and even 
has a visual warning like 
the big-bucks models.
Cat K-3250

Save $5II Just As described In ETI

As described in EA

Cat K-3475

*69"

fee

As described in ETI

An easy to build universal 
amplifier monitor/speaker 
protection device with 
delay to eliminate speaker 
thumping with power-up 
detects DC offset level from 
output stage, can be preset 
to indicate when maximum 
power level is reached and 
more! Cat K-4008

$3795
■ As described in EA 

Case shown 
is optional

4 Sector Home Alarm
It doesn't look much yet it 
offers full 4 sector home 
security! Sensational low 
price especially when you 
consider what it can save. 
Comes ready for assembly 
with on-board PCB
connectors! Cat K-3254

As described In ETI

Video 
Enhancer
When it comes to quality, 
second generation video 
tapes leave a lot to be 
desired. Fix up the detail 
left behind with this Video 
Enhancer Kit. So simple to 
use it allows you to cut as 
well as boost! Cat K-3463

$4750

20W Amplifier 
Module
Great performance and 
reliability at a low cost! 
Ideal for PA, band amps or 
hi-fi. Everything is on one 
PCB and it's small enough 
to fit the tiniest box.
Cat K-3445

*19“

^>zDIC
*34“

As described in ETI

MITH
ELECTRONICS



SUPER CLEARANCE SALE
Huge Savings! 
YAESU’S 
FT726R 
ALL MODE 
TRIBANDER
Save $850 off the catalogue price! You can have one of the finest satellite transceivers on the planet and enjoy 2m, 6m and 70cm at the same time. 
Be quick, we're clearing all stock of the FT726R VHF/UHF all mode tribander at this sensational low price. Enjoy all the action of 2m and the most 

advanced features available. Plus you can add 6m, 70cm and the satellite modules ..it’s up to you! COITlpl8tC With
J AU modes on^UhreeVHF/UHF bands - 6m, 2m & 70cm (with all modules installed) 2m Module NOW Only

Full duplex crossbanding with satellite unit installed. 
Programmable repeater splits on all bands 
1OW output on each band
Dual synthesized VFO’s tuning 20Hz/step and more! Cat 0-2950

6m Module:
Full 50-53.9998MHz coverage with 0.15uV 
receiver sensitivity (SSB, 10dB S+N/N).
Cato-2951 «‘549

70cm Module:
GaAsFET receiver front end, operates over 
full 430-440MHZ band with 0.15uV 
sensitivity (SSB, 12dB SIN AD). Cat 0-2952

*649

Satellite Module $1649
Full duplex crossbanding is made so easy 
- the module does it for you! Cat D-2953

Only *249
Push-to-talk switch
Use it with the YH-1 headset for better 
communication - ideal for mobile. Two 
way switch with locking tx one way, PTT 
the other. With large 7 pin microphone 

plug. Cato-3512 $2995

Suits FT-230. FT-290, 
690 etc. with larger 
7 pin microphone 
sockets

VHF/UHF universal 
antenna kit
The perfect solution to vour mobile 
antenna problems whether they're 
amateur, UHF CB or commercial radio - 
this kit does it all. Comes with S/S whip, 
antenna base, coax and PL-259

Cat 0-4025

$1995

Broad band VHF/UHF 
discone antenna
Use it for transmitting and receiving! High 
quality, Japanese made, broad band 
discone antenna which covers scanning, 
2M, 70cm, UHF CB....the lot! 3dB gain and 
less than 2:1 SWB between 80 & 480MHz!
Cat D-4315

Outstanding Value

s129
Hurry Stocks 
strictly limited!

1/2 Price!
Fan cooled dummy 
load
Sensational value and the highest quality! 
Stays cool while testing and adjusting a 
large range of high power, high frequency 
equipment. Inbuilt fan is smooth and 
amazingly quiet. Cat D-7020

Slashed to $4995
Limited Stocks!

TV interference filter
The telly picking up more than you want 
to see? This easy to fit 300 ohm TV 
interference filter solves the problem in 
seconds. Cat D-7084

Was $3.25
Now $"| 95

Super 2M 
performance!
The ultimate in 2M mobile performance 
from this high gain antenna! Quality 
Japanese stainless steel construction with 
5.2dB gain. Cat D-4320

»59®

Dummy load
A superb coaxial terminator with even 
characteristics over a wide SWR range. 
Features 50 ohms impedance and handles 
up to 300 watts. Hurry there’s strictly 
limited stocks at this sensational low 
price! Cat D-7030

$2495

Morse keyer paddle
A quality constructed Galbraith paddle for 
use with auto Morse Keyers. Right now it's 
at a new low price! Cat D-7103

Was $34.95
u $0495
Now

Folded J 2M vertical 
antenna
Just the thing for 2m base operation!
Similar to the famous ‘Slim Jim. Easy SWR 
adjustment, it comes with mounting 
hardware and covers the full 2m band 
with VSWR < 1.2:1. Cat D-4211

SAVE $7!! NOW $2995 (

Cheap insurance!
Protect your valuable equipment for damage 
with this easy to fit Coaxial Lightning surge 
protector! When the sky’s playing around 
with electricity you don't want to get 
involved! Cat 0-5210

Just
$3495

dìckBsmith

Shinwa filter
Here’s how to cure a stubborn case ot TVI 
& BCI! Handles up to 500 watts, cut off is 
around 30MHz, insertion loss is less than 
1 dB & maximum attenuation is around 
50dB. Ideal for amateurs or CB’ers!
Cat D-7080

Value Plusl

$2995

Amateur TV down 
converter
Save over 30% off the old price! 1.2GHz 
‘in’ - 70MHz IF 'out'. Tunes signal 950 - 
1450MHz. CatO-8310

Was $59.95

ELECTRONICS
THERE’S A STORE NEAR YOU!

»3995 »äS**
• NSW • Albury 21 8399 • Bankstown Square 707 4888 • Blacktown 671 7722 • 3877^ «Cam '27 2 99 * 525 2722

477 7955 « Chullora 642 8922 • Gore Hill 439 537 7 • City 267 9111- Tam worth
. Newcastle 61 1896 • North Ryde 88 3855 • ^99 2188 •^^(047^23400 5433 . 43 O380 . Box Hill 890 0699
66 1717 • Warringah Mall 05 0441 • Wollongong 28 3800 -ACT • Fyshwtck 80 VIC . . Qee<on8 43 8804 • Melbourne City
• Dandenong 794 9377 • East Brighton 592 2366 • 379 7444' • Brisbane City 229 9377 • Buranda 397 6233 • Cairns 311575

_ nFAPATCHORDER BY PHONE TOLL FREE (008) 22 6610 tor DSXpress 24 HOUR DESPATCH.



Circuit & Design Ideas
Interesting circuit ideas from readers and technical literature. While this material has been checked as far as nnccihio fho ■. k 
been built or tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide construction details. "°

Capacitance meter
I have used the ‘direct reading capaci

tance meter’ (EA Jan. *79) for many 
years, but the need was often there for 
a meter that would measure larger 
values of capacitance. After much ex
perimenting, the accompanying circuit 
was developed and expanded to cover 
the range from 2pF to 10,000uF.

An eight pole 17 position switch was 
obtained from a disposal store, which 
allowed X3 and X10 ranges to be used. 
A 12 position switch would cover the 
X10 ranges only. The 0-lmA meter was 
scaled 0 to 3 and 0 to 10.

The unknown capacitance “CX” is 
determined by measuring the charging 
time in relation to a time interval. CX is 
charged through the . range resistor, 
sensed by pin 6 and discharged by pin 7 
in IC 1. IC 2 pulses IC 1 to repeat the 

process. The mA meter then reads the 
average of the pulsed waveform at pin 3 
on IC 1, which is filtered to reduce the 
meter oscillations. On the 10,000uF 
range, the frequency is only 3.2Hz ris
ing to 360Hz on the lower ranges. Ordi
nary 555 timers are used in both posi
tions. CMOS 555’s were tried without 
any improvement.

Power supply requirements are 5 volts 
at up to 0.5 amps, so battery operation 
is not really practicable. A 2155 trans
former, two diodes, a 2200uF filter ca
pacitor and a 7805 regulator with heat
sink makes a suitable power supply.

Calibration is easy provided a range 
of capacitors, which have been tested 
on a known accurate capacitance meter, 
is available. Electrolytics can vary by 
50%. First, set all 6 presets to mid posi

tion. Select the luF range, press the 
‘test button’ and zero the meter. This 
nulls out the effects of stray capaci
tance, which is very noticable on the 
low capacitance ranges. Connect a 
known luF capacitor, press the test but
ton and adjust the 10K preset to read 
correct value on the meter. This will set 
the ranges from lOOuF to lOOpF.

Switch to the 300uF range, zero the 
meter as before, and connect a known 
220uF capacitor. Press the test button 
and adjust the 47k preset for correct 
meter reading.

Repeat this procedure for the lOOuF, 
3()00uF and 10,000uF ranges using suit
able known capacitors and adjusting the 
appropriate preset. If the limit of ad
justment is reached on any range, ad
just the 500 ohm meter preset to give 



the correct value and then repeat the 
previous calibration on the other 
ranges. Accuracy should be within +/- 
1% on the 300uF to lO.OOOuF ranges, 
and +/-5% on the lOOuF to lOOpF 
ranges depending on the accuracy of the 
range resistors which should be 1%

A 12 ohm resistor is used for the high 
capacitance ranges because of the volt
age divider effect of the 2N3055 and the 
1.5 ohm resister. For the same reason, 
35 ohms was used instead of 33 ohms 
on the 30uF range.

The test button is provided to ensure 
that the capacitor to be tested is dis
charged before it is connected to the 
555, which could otherwise be damaged.

Keith Vieritz, CRil
Kallangur, Qld $OU

Cascading 4017 counters

A recent project required 4017/22 
Counter/Decoders to operate in se
quence. I could not find any helpful 
hints in available literature, so de
veloped the following.

If only two 4017/22 counters are to be 
sequenced, one half of a 4013 flipflop 
will do the job.

Both counter carryout pins (12) are 
OR’d to the 4013 clock pin (3) which is 
held high with a pullup resistor. Q(pinl) 
controls the clock enable of counter 1 
(pinl3) and Q-bar (pin2) the C3 of 
counter 2. Having reset all devices to 
get the system in sync either by a reset 
on power up arrangement as shown, or 
some other way, consider what happens 
at the 9/7 count of counter 1.

The next clock pulse will make 
counter 1 return to 1 and its carry out 
pin (12) will go high. This position edge 
will clock the 4013 which will toggle. Q 
will go high and Q-bar low, clamping 
counter 1 at 0 and enabling counter 2.

Counter 2 will have ignored the clock

Logic level change detector

Here is a simple little circuit which 
may be of interest. Similar to the Mem 
position of a logic probe, it will latch a 
LED ‘on’ when any voltage variations 
on the input are encountered. It was de
signed initially to go in an RS232 patch 
cable/analyser box to check for short 
handshaking pulses. Hence it is capable 
of responding to positive or negative 
voltage transitions, and pulses down to 
2-3 microseconds in duration.

The first exclusive-OR gate monitors 
the fast changing input with one input

Beat triggered strobe light

This circuit was designed as a cheap 
and easy way of having a ‘disco strobe’ 
light, which flashes in time with the 
beat of a hi-fi stereo. The circuit uses 
the triggering threshold of an optically 
coupled triac driver (MOC3010), to 
strobe a 240V lamp.

The first stage of this design is the 

pulse as it was disabled with Q-bar 
high, but with the clock line high, the 
negative edge of Q-bar going low acts 
as both enable and clock signals, so ad
vancing counter 2 to 1. The cycle re
peats when the carryout of counter 2 in 
turn goes high.

If more than two counters are to be 
sequenced this may be done with an
other counter decoder, the outputs 
being inverted and used to enable the 
main counters in turn. All the main 
counter carryout pins are OR’d to the 
control clock input as before and the se
quence terminated by connecting the 
net output to the reset line.

W.A. Jolly, c* ¿fl
Nambucca Heads, NSW 

leg and monitors a slow changing input 
with the other. (Set by 56k and lOnF to 
ground).

The output of this gate produces a 
pulse when the input voltage level 
shifts, even slightly.

The second gate acts as a buffer and 
latch stage, and the third gate is the 
LED driver. Interrupt Vcc to reset the 
LED.

Ian Jackson, «nn
Frankston, Vic. q>uU 

amplifier stage consisting of a power 
amp IC (LM386) and a sensitivity con
trol RI, which can be a trim pot or ro
tary pot, depending on your application.

For the input of the amp, I decided 
on using the RCA line output, at the 
rear of the stereo, because this is a con
stant source.

C2 and R2 form a bass gain network, 
so the light will operate more towards 
the drum beat frequency region. This is 
optional and circuit will work without it.

The MOC3010 acts as a AC mains 
isolator, which triggers the gate of the 
400V triac, (SC141D or SC151D). The 
triac can operate a 100W globe quite 
comfortably, although anything over 
may require a small heatsink, if any 
heat is produced.

For safety precautions, do not touch 
any parts while system is on or earth 
triac to metal body, as the triac is ac
tively terminated.

I’ve build three of these circuits and 
each works well, with a cost of about 
$15 each.

Paul Nolan, CAR
Greenwood, WA qJHU
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Hybrid 1MHz/10bit ADC
A new 1 O-bit A/D converter from 

Datel solves critical circuit layout and 
thermal problems by combining both a 
tracking sample/hold amplifier and the 
A/D converter in one miniature 32-pin 
hybrid ceramic package. Models ADS- 
115 and ADS-116 measure only 1.1" x 
1.712" x 0.190" and feature hermetically 
sealed performance over both commer
cial (0°C to +70°C) and military (-55°C 
to +125°C) temperature ranges with op
tional high reliability screening. These 
devices offer true 10-bit A/D perform
ance with conversion rates up to one 
million samples per second.

The products are very suitable for sin
gle or multi-channel applications need
ing data points from a rich spectral con
tent signal. Larger-array FFT sizes of 
1024 points or beyond are suggested. 
Typical usage would include high speed 
data acquisition and process control sys
tems, DSP applications, imaging, tran
sient analysis, communications signal 
processors, medical scanning, acoustic,

Switcher IC for low RFI

Switched mode power supplies are 
widely used for many reasons, including 
small size and high efficiency, but they 
generally need particular attention to 
reduce noise injected into the supply 
source. The circuit of Siemens SMPS IC 
TDA4814 may be configured in mains 
driven supplies so that the loading on 
the mains is sinusoidal, minimising RF 
interference and other problems 
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seismic, vibration and resonance analyz
ers.

Two input voltage ranges are offered 
in addition to the two temperature 
ranges. Model ADS-115 accepts unipo
lar signals from 0 to +10 volts, whereas 
the ADS-116 has a bipolar input of -10 
to +10 volts full scale. The ADS-115 of
fers 10 binary bits of resolution and the 
ADS-116 uses the most significant bit to 
indicate polarity plus 9 data bits. An
other advantage of including the Sam- 
ple/Hold with the A/D converter is that 
the input impedance is 15 megohms, un
like many non-sampling A/D’s. This 
avoids loading errors in sensitive cir
cuits.

Both models are fabricated using a 
proprietary gate array which handles all 
internal timing. TTL/CMOS-compatible 
data and overrange outputs may be 
three-state gated for shared computer 
data busses in both byte-wide and full 
word widths.

For further information contact El
measco Instruments, 12 Maroondah 
Highway, Ringwood 3134.

The device is therefore useful in ap
plications where the load on the mains 
is normally non-sinusoidal or undesira
bly reactive, for example its use in elec
tronic ballast circuitry for fluorescent 
lamps.

The TDA4841 is available from Aus
tralian stock.

Further information is available from 
Electronic Components Dept. Siemens 
Ltd, 544 Church Street, Richmond 3121 
or phone (03) 420 7314.

Micropower dual op amp
Precision Monolithics has introduced 

the fourth member of its “next genera
tion” dual operation amplifiers, the OP- 
290 precision low voltage micropower 
dual op amp.

The OP-290 draws less than 20uA of 
supply current per amplifier, which is 
200 times less than the industry stand
ard OP-07, but is able to drive over 
5mA per amplifier into a load. Power 
supply voltage for the OP-290 ranges 
from +1.6V to +36V in single-supply 
operation and from ±0.8V to ±18V in 
dual supply operation.

The OP-290 is a true single-supply de
vice with both input and output voltage 
ranges including ground. In single-sup- 
ply applications, the Op-290 allows 
“zero-in, zero-out” capability.

Input offset voltage is under 200uV 
with a maximum input offset voltage 
drift of only 2uV/°C over the military 
temperature range. Open-loop gain ex
ceeds 700,000 ensuring excellent gain 
accuracy, even in high-gain applications. 
The OP-290’s common-mode rejection 
of over 90dB and power-supply rejec
tion ration of 5.6uV/V maximum, sig
nificantly reduce errors caused by 
ground noise and power supply fluctua
tions experienced in battery or solar 
powered applications.

The OP-290 conforms to the industry 
standard 8-pin dual op amp pinout and 
can be used to upgrade systems using 
the LM158A/258A/358A and ICL7621.

For further information contact VSI 
Electronics (Australia), 16 Dickson 
Avenue, Artarmon 2064 or phone (02) 
439 4655.

200Ms/sec flash ADC

Waveform digitizers, radar, communi
cations systems, digital radio, micro
wave telecommunications, and test in
struments should benefit from the ex
tremely wide bandwidth of Analog De
vices AD770 analog-to-digital converter 
(ADC). Using a “flash” architecture, 
the monolithic AD770 provides an 8 bit 
output at 200megasample/second, with 
250MHz full-power and 400MHz small
signal bandwidths.

Unlike existing limited-bandwidth
units, the bandwidth of this converter
allows low distortion sampling of
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Block diagram of Analog Devices' new AD770 flash ADC, which provides 8-bit 
conversion at 200 megasamples per second.

100MHz Nyquist-frequency signals. 
Additional benefits include accurate 
sampling of high-frequency signals with
out an external sample/hold, fast set

tling when a high-speed external sam
ple/hold is used, and sampling of signals 
beyond the Nyquist frequency (under- 
sampling/decimation).

The analog input range can be unipo
lar or bipolar - especially useful in RF 
applications where the signal is AC-cou
pled - and set to any span within a ±V 
range by the two reference inputs. To 
allow accurate endpoint adjustment, 
force and sense taps are available for 
these reference voltages. The reference 
resistor ladder also provides taps at mid 
- and quarter-points, for improved RF 
decoupling; sophisticated designs can 
also use these taps to curve the ADC 
transfer function when a specific nonlin
ear shape is needed.

A proprietary error-correcting scheme 
within the converter greatly reduces er
roneous output “sparkle codes” that are 
typical of flash converters. All digital 
outputs are ECL-compatible.

Using standard -5.2V and +5V sup
plies, power consumption is 1.7W maxi
mum. The AD770 is available in a 40- 
pin ceramic DIP.

Further information from Parameters, 
Centrecourt, 25-27 paul Street Nth., 
North Ryde 2113 or phone; (02) 
888 8777.

60V ultra high 
efficiency switcher

The New Era SH1605ATSC positive 
adjustable pulse width modulated volt
age regulator building block is designed 
for buck, fly-back and forward type 
switchers.

Capable of continuous load currents 
in excess of 5 amperes, the SH1605A- 
TSC has an output range of 3 to 55 
volts. Its control circuits provide true 
PWM output regulation in conjunction 
with a high current/high voltage switch 
and ultra soft recovery free wheeling 
diode.

Output voltage and switching fre
quency are adjustable for optimum cir
cuit performance in your application. 
Internal compensation insures stable 
operation over a wide range of circuit 
and ambient conditions.

Other features include;
• 60 volt input
• Fixed frequency PWM control.
• Adjustable operating frequency to 

150kHz
• Ultra fast soft recovery free wheeling 

diode.
• High efficiency, typically greater than 

80%.
For further information contact your 

local George Brown Group office or 
George Brown Group Marketing Divi
sion, 456 Spencer Street, West Mel
bourne 3003. Phone (03) 329 7500. 0
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A qua^mouse^imat ^/accurate

and comfortable tracking 
Anti-static

• 265 x 225mm
C21075 .................$14.95

VERTICAL

OF YOUR PC BY PLACING IT ON 
ITS SIDE ON THE GROUND!

• Adjustable width from 115-188mm 
(4V4"-7V4")

• Accomodates IBM*PC/XT/AT 
and most compatibles

• Light weight, durable construction
C21076 .................$24.95

ROD IRVING 
ELECTRONICS 
SYDNEY: 74 Parramatta Rd.

Stanmore. 2048.
Phone(02)5193134
Fax(02) 5163671

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

NORTHCOTE: 425 High St.
Phone (03) 489 8866

CLAYTON: 56 Renver Rd 
Phone (03) 543 7877

MAILORDERS
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 335757 
(TOLL FREE!

STRICTLY ORDERS ONLY

PRINTER RIBBONS 
TO SUIT:

CP80, SX80, DP80, BX100

1-9
$8.95

MB100
(C22036) 10 +

$7.95

MX70/80 FX70/80 RX70/80
1-9 (C22031) 10+
$8.95 $7.95

1-9
MX100, FX100, RX100

$19.95
(C22002) 10 +

$18.95

1-9
$9.95

1-9
$27.60

LX80
(C22003)

LQ1000
(C22012)

10+
$8.95

10 +
$25.00

PANASONIC KX-P1081
•Di9oTc^|TR,X PR,NTER 

• Pica or Elite character set 
• Print Modes: NLQ, Dot Graphics, 

Draft, Proportional Font
• Reliable and Compact
• Proportional Printing
• Logic Seeking
• 1K Printer Buffer
C20035 . Normally $595 
We won't be beaten! only $379

RITRON 2 MONITORS 
Stylish 20MHz monitors available 
in green or amber displays and 
with built-in swivel and tilt base.
SPECIFICATIONS:
CRT Display Size: 12 inches 

non-olare 90 degree deflection.
Input Signal: 1.0 - 2.5V p-p 

composite video signal.
Input Impedance: Normal 75 ohm. 

high approximately 50K ohm.
Input Terminals: RCA phonejack 
Rise and Fall Time: Less than 25 us 
Video Bandwidth: 20MHz

Corner; 800 lines
Geometric distortion; 2% or less 
Linearity; less than 2% 

Controls:
Front; Power On/Off, brightness, 
contrast. Rear; Vertical hold, 
Horizontal hold. Vertical line.

LOCAL ORDERS S INQUIRIES 
(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 plus $7.50

The above postage rates are for 
basic postage only. Road Freight, 
bulky and fragile items will be 
charged at different rates
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

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 'Denotes registered 
tradmarks of their respective owners

BABY AT 
COMPATIBLE 
COMPUTER! 
FROM $1,895

• Final assembling and testing in 
Australia!
1 M/Byte Main Board 
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) x405(D)mm

SHORT BABY AT*

$179

$1,895

Vertical size 
Green Cat.X14506

STANDARD BABY AT* 
640K RAM, hard disk drive. .. 
& 20 M/BYTE HARD DISK $2,195 
& 40 M/BYTE HARD DISK $2,395 
& 80 M/BYTE HARD DISK $3,795

Amber Cat.X14508   $179
ONLY $149

• 25 pin "D" plug (computer end) to 
Centronics 36 pin plug

P19029 (1.8 metres) $14.95
P19030 (3 metres) $19.95

• 36 c.p.s. NLQ printing
• 8 built-in NLQ fonts
• Proportional printing available in 

all font styles
• Convenient push button control 

panel
• Paper parking mechanism
• Tractor and friction feeds standard
• Standard parallel interface
• Two emulation modes:

IBM Proprinter II, EPSON ESC/P
C22049 $495

DELUXE 
PRINTER STAND

• Restores order to your work area 
without occupying extra space

• Feeds and refolds paper under the 
printer automatically.

• Adjustable paper deflectors to 
ensure smooth flow of paper

• Made of moulded plastic
• Suitable for most printers
C21058 80 column $89.95

THE BUTTON 
Su^sTOFcCTnot 

only by lightning strikes and load 
switching but also by other equipment 
being switched on and off, such as 
fluorescent lights, electric motors, 
fridge freezers, airconditioners, etc. 
For effective protection such spikes 
must be stopped before they reach 
your equipment. Simply plug The 
Button into an outlei and it will protect 
all equipment plugged into adjacent 
outlets on the same branch circuit. 
The Button employs unique metal 
oxide varister technology and will 
dissipate 150 joules of electrical 
energy, (nearly twice that of 
comparable surge arresters.) 
SPECIFICATIONS:
Voltage: 240V Nominal 
Total Energy Rating: 150 joules 
Response Tirrie: 10ns 
Protection Level: 350V peak 
........................................ $34.95

VGA monitors

IBM* XT* & AT 
COMPATIBLE 

EXTENDED KEYBOARD 
These neVkey bl^a^ds Bl both XT* 

and AT* compatible!
• 20 Dedicated function keys
• Enlarged "Return" and "Shift” key
• Positive feel keys
• Low Profile Design, DIN standard
• Separate Numeric and Cursor 

control keypads
• Additional Functions... 

Key-in-lock, Audio Beep, Previous 
Word, Next Work, Fast Repeat, 
Line Feed, Pause, Clear Screen,
Reset.

X12022 ONLY $109

IBM* XT* COMPATIBLE 
• 100% l&^^?*, >ARc?mpatible 

• Low profile keyboard design 
• Proper placement of shift keys 

with large key tops to suit 
professional typists.

• 3 step height/angle adjustment 
• Cherry brand TS-M00001 19mm 

low profile switches, meet 30mm 
ergonomic requirement and 
provides high performance and 
maximum reliability.

• Curl lead plugs straight into PC
• 3 Status displays
Just like the “Real McCoy " only 
at a fraction of the price!
Cat.X12020 .. . only $89

ZDIN 12 
20MHz COMPOSITE 

MONITOR
FEATURES...
• High contrast, non-glare screen
• High resolution, 80 or 40 

character display
SPECIFICATIONS....
Picture tube: 12” diagonal and 

90° deflection
Phosphor: Available in 

Green or Amber
Video input signal: Composite 

Signal
Polarity: Negative Sync.
Level: 0-5V-2 0Vp-p
Scanning frequency:

Horizontal: 15.734 KHz +-0 1%
Vertical: 60Hz

Video bandwidth: 20MHz
Active display area:

216(H) x 160(V)mm.
Display character: 80 characters 

x 25 rows.
Input terminal: RCA Phono Jack 
Controls:

Outside: Power Switch, Contrast. 
Brightness. H-Shift. V-Size 
Inside: H-Width. H/V hold. 
H/V linearity, Focus.

Power supply: 110/120V 60Hz 
220/240V 50Hz

Dimensions.
308(W) x 307(H) x 297(L)mm 

Weight: 7 3 Kg 
Shipping weight: 8 3 Kg 
CAT.No. DESCRIPTION PRICE 
X14514 (GREEN) . $129 
X14516 (AMBER) . $129 

SPECIAL, ONLY $119 
(10 OR MORE $109 EACH!)

512KRAM ...

PRINTER STANDS
Restores order to your work area. 
Conveniently stacks paper printout 
in document tray automatically 
Made of black plastic coated steel 
Suitable for most printers 
(80/132 column)
Excellent value at these prices!

C21054 $26.95

MITSUBISHI 51/4” DRIVE 
ei , 48$1/MF501
Slimline 5V4 disk drive, double 
sided, double density. 500K 
unformatted. 360K formatted. 
40 track/side. Steel band drive 
system.
Cat. C11901 $239

MITSUBISHI 5V4” DRIVE
O1. , 4854/MF504
Slimline 51/4 ’ disk drive, double 
sided, high density, 1 -6MB 
unformatted, 1 -2MB formatted.
Cat. C11904 $279

MITSUBISHI 3%” DRIVE
Double sided, d^ubie^ensity, 

1 MB unformatted, 720K formatted.
C11908 $239
C11 909 Incl 5V4 ‘ mourn brackei $269

MITSUBISHI 3V2” DRIVE

1 *6 M unformatted formatted.
C11910 $269
C11911 Incl 5 1/4" mount bracket $299

5V4” MOUNTING
BRACKET KIT FOR

w 31/2” DRIVE
X11050 ..................... $29



20 M/BYTE HARD DISK
Tandon drive with controller card.
IBM' compatible. 12 month warranty
X20010 ...... ONLY $495

42 M/BYTE HARD DISK
MiniScribe drive, IBM' compatible.
50 M/Byte unformatted.
12 month warranty.
Without controller. $595
With controller .......... $695

80 M/BYTE HARD DISK
Seagate drive. IBM' compatible. 
12 month warranty.
X20030 ONLY $2,490

8087 CHIPS
Genuine Intel chips with manual 
and data sheets packed in boxes!
8087-3 (4.77MHz) $195
8087-2 (8MHz) $295
8087-1 (10MHz) S395
80287-6 (6MHz) $349
80287-8 (8MHz) $499
80287-10 (10MHz) $549
80387-16 (16MHz) $899
80387-20 (20MHz) $1499
80387-25 (25MHz) $1799

IBM* XT* 
COMPATIBLE 
COMPUTERS 
FROM $995

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

Australia1
• Fast 8MHz TURBO Motherboard
• AT’ style keyboard
• Tested by us for 24 hours prior to 

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

*$995 COMPATIBLE 
COMPUTER

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

256K RAM TURBO 
COMPATIBLE 
COMPUTER

2 x 360K Disk Drives. Multifunction 
Card, Colour Graphics, Disk 
Controller, 1 Parallel Port.
(Includes Timer Disk) ...... S1.095

COPY HOLDER 
(YU-H33)

• Copy area 91/2" x 11”
• Sliding line guide
• Flat metal base
C21060 .................$39.95

COMPUTER PAPER
Quality paper at a low price1 
2 000 sheets of 70 gsm bond paper.
C21003 11 x9V2” $39.95
C21005 15x11” . $67.95

640K RAM TURBO 
COMPATIBLE 

COMPUTER
2 x 360K Disk Drives. Multifunction 
Card. Colour Graphics. Disk 
Controller, 1 Serial. Parallel Port.
(Includes Timer Disk). $1,195

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 Disk Drive . $1,695 
& dual 360K Disk Drives $1.895

WITH 80 M/BYTE HARD DISK: 
& single 360K Disk Drive . $3,895 
& dual 360K Disk Drives $4,095

THOMSON 
EGA MONITOR

Top quality high resolution EGA 
monitors with a space-age design.
SPECIFICATIONS:
CRT: 14 inch (360mm) diagonal.

90 degree deflection
Display Size: 245(H) x 180(V)mm
Phosphor: P22, non glare, tinted 

screen.
Dot Pitch: 0.38mm
Video Bandwidth: 18 MHz
Resolution: 15 75KHz - 640 x 200

21 -85KHz 640x350
Input Signals:

1. RGBI - positive. H( +), V( +)
2. RrGgBbl - positive. H( + ). V(-)

Input Impedance: 330 ohms
Dual Scanning Frequency:
Horizontal15-75 KHz or 21 85 KHz 
+ -10Hz
Vertical: 50 - 60 Hz

Connector: 9 pin. D-type
Size: 312(H) x 363(L) x 380(W)mm
Weight: 10-8 Kg (Net)

X14525 ................... $695
EGA CARD S195

N°1 
FOR GREAT 

PRICES! 
ROD IRVING ELECTRONICS

3V2” disk storage 
(DD80-L)

• Holds up to 80 x 31/2” diskettes
• Smoked plastic hinged lid
• Lockable (2 keys supplied)
• High impact plastic base
• Contemporary design
C16038 only $19.95

3V2” DISK STORAGE
• Holds up to 40 x 3^” diskettes.
• Lockable (2 keys supplied)
• High impact plastic lid and base
C16035 only $14.95

COPY HOLDER 
(YU-H32)

• Adjustable arms allows easy 
positioning.

• Copy area 91/z' x 11”
• Sliding line guide
• Clamp mounting
C21062 ...............$39.95

JUMBO 
5V4” disk storage 

(DD120-L)
If you have lots of disks, you'll 
appreciate the extra capacity of this 
disk storage unit when it comes to 
locating a particular disk.
Features...
• 120 x 5V4” disk capacity
• Smoked plastic hinged lid
• Lockable (2 keys supplied)
• High impact plastic base 
C16028 ...... only $19.95

MAIL ORDER HOTLINE
W 008 335757 JV
> (TOLL FREE) W 

LOCAL: 543 7877

“NO BRAND” DISKS!
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 white paper 
jacket, and index labels. (5V4" disks includes write protects).

5V4" 2S/2D "NO BRAND" DISKS
10+DisKs 100+DisKs 1,000+DisKs

$675ea $650ea $625ea
(ALL PRICES PER 10 DISKS. TAX EXEMPT PRICES LESS $1)

5V4” disk storage 
(DD50-L)

Efficient and practical. Protect your 
disks from being damaged or lost' 
Features...
• 50x51/4" disk capacity
• Smoked plastic hinged lid
• Lockable (2 keys supplied)
• Contemporary Design
C16025 ....  only $14.95

5’A" HIGH DENSITY DISKS
(DOUBLE SIDED)

10+DISKS 100+DISKS 1,000 + DISKS

$23 95ea $22 95ea $21 95ea
(ALL PRICES PER 10 DISKS. TAX EXEMPT PRICES LESS $1)

31/z" 2S/2D "NO BRAND" DISKS
10+DISKS 100+DISKS 1,000+DISKS

$23 $22 $21
(ALL PRICES PER 10 DISKS. TAX EXEMPT PRICES LESS $2)

MICRODOT DISKS!
FREE PLASTIC LIBRARY CASE WITH EVERY 10 DISKS! 

DESCRIPTION 1-9 BOXES 10+BOXES

3V2” 2S/2D ...... $32.95 $30.95
5V4” 1S/2D .......$9.95 $9.50
51/4” 2S/2D ...... $11.95 $10.95
5V4” 2S/HD ..... $23.95 $22.95

5V4” disk storage 
(DD100-L)

Efficient and practical. Protect your 
disks from being damaged or lost! 
Features...
• 100 x 5V4" disk capacity
• Smoked plastic hinged lid
• Lockable (2 keys supplied)
• High impact ABS plastic base
• Contemporary design
C16020 only $15.95

DATA TRANSFER 
SWITCHES

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

on front panel
• Three/Five interface connections 

on rear panel
• Switch comes standard with 

female connector
2 WAY RS232 X19120 $49
4 WAY RS232 X19125 $59
2 WAY Centronics X19130 $49 
4 WAY Centronics X19135 $59
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Product Review:

Icom's new IC-A20 
air band handheld

The new Icom IC-20A looks much the same as other 
hand-held transceivers, but inside there's a hidden bonus for 
glider pilots, balloonists and other flyers: a VOR navigation 
receiver, capable of displaying your bearing and course 
heading. It covers all 720 COM channels and 200 NAV 
channels in the VHF aircraft band.

Icom communications gear has a very 
good reputation for performance and 
reliability, and the company's new IC- 
A20 hand-held VHF air band trans
ceiver looks to be no exception.

Although it's physically much the 
same size and weight as say a 2-metre 
amateur radio handheld - 65 x 198 x 
35mm, and 675 grams - the IC-A20 
provides not just a 720-channel com
munications or ‘COM’ transceiver, but a 
200-channel air navigation (NAV) re
ceiver as well. This uses the VOR 
(VHF Omnidirectional Ranging) sys
tem, which is capable of indicating both 
an aircraft's bearing with relation to a 
selected VOR transmitter, and its devia
tion from a designated course heading.

With this combination of features, the 
IC-A20 looks like being very suitable 
for glider pilots and balloonists, as a 
low-cost and self-contained COM/NAV 
set. Even though it has only just been 
approved by the Department of Trans
port and Communications, I gather sail
plane pilots and hang-gliders in particu
lar are showing great interest already.

This is hardly surprising, because it's 
not only very compact but costs less 
than half the price of a typical instru
ment-panel type COM/NAV setup. I 
gather it's also either the first dual-func
tion aviation handheld to be approved 
in Australia, or at least the first to come 
from an organisation the size of Icom 
and able to provide full-scale service 
and support.

It should also be of great value to 
pilots of light aircraft, as an emergency 
backup - although it's apparently not as 
yet approved for this purpose.

I imagine another important use for it 
will be as a readily portable and con

venient ground station, for communicat
ing with a glider, balloonist or light air
craft pilot while they're aloft.

Small wonder that Icom has been sell
ing around 2000 units per month over
seas already, and expects the IC-A20 to 
have a similar market here.

But enough preamble. Now let's look 
at the details. As a communications 
transceiver the IC-A20 tunes from 
118.000MHz to 135.975MHz, the 
‘COM’ section of the aircraft band. This 
section is divided into 720 channels, 
spaced 25kHz apart, and the IC-A20 
will both transmit and receive on each 
and every one. It will also scan through 
them, using its scanning facility.

It actually has three scanning modes, 
one of which is the ‘Full Scan’ across all 
COM channels. The second main mode 
is ‘Memory Scan’, which scans through 
up to 16 selected channels stored in the 
1C-A20 memory. And the third mode is 
Lockout Scan’, which again scans 

through the memory channels, but skips 
past those you have flagged as “locked 
out (i.e., not to be scanned).

All three modes of scanning can be 
arranged to operate in either direction - 
upwards or downwards, in terms of fre
quency channels or memory channels.

For NAV/VOR receiver operation the 
1C-A20 tunes over the full 10MHz 
range from 108.000MHz to 
117.975MHz, in 25kHz steps as before. 
Although this corresponds to a total of 
400 possible channels, 1 gather that this 
part of the band is currently only 
divided into 200 NAV channels, spaced 
on 50kHz multiples.

In fact in Australia, almost all of the 
VOR stations in use are apparently on 
even 100kHz multiples, and in the part

of the band between 112MHz and 
117.90MHz. The part of the band below 
112MHz is reserved for ILS (instrument 
landing system) transmissions, such as 
the ‘Localiser’ transmissions used to 
guide pilots in lateral approach to air
strips.

So the rather higher resolution of the 
IC-A20 will be a bit redundant, at least 
for the time being. Not that this is a 
problem, of course.

Incidentally the IC-A20 will actually 
detect a localiser station, and show a 
‘LOC’ message on its display. But it 
can't make further use of the localiser 
signals, in the same way that it calcu
lates bearings using VOR signals.

The VOR system
How does the VOR system of naviga

tion work? If you don't know, there's 
no need to be embarrassed. Most peo
ple in electronics probably don't know 
much about it either, unless perhaps 
they've had experience of flying and air
craft avionics.

I have to confess that before the IC- 
A20 turned up for review, I had barely 
heard of it myself. All I knew was that 
it used VHF radio transmissions from 
special stations dotted all over the coun
try. and that most small aircraft at least 
had a receiver in the instrument panel 
which used the transmissions to work 
out and indicate either the plane's bear
ing with respect to a station, or its 
deviation from a planned course head
ing.

But as soon as the IC-A20 turned up, 
I realised that I'd need to find out 
somewhat more about the system - and 
fast. So I tried contacting one of the 
local avionics firms, and struck immedi
ate pay dirt in the form of Mr Brad 
Granger, of Dasyl Avionics at Banks- 
town airport.

Mr Granger was very helpful, both
explaining the basics to me over the
phone and sending me some training lit
erature on the subject. So after his help
and some quick boning up on the sub-
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ject, I think 1 can give you at least a 
basic idea of how the VOR system 
works. Here goes, anyway:

Each VOR station transmits effec
tively two different 30Hz signals, on a 
continuous basis. One signal has exactly 
the same phase in all compass direc
tions, while the phase of the other sig
nal varies according to the compass di
rection from the station. The phase of 
the two signals coincides only in the 
‘radial’ direction of due North from the 
station.

By demodulating and separating the 
two signals, and then comparing their 
phase, a VOR receiver can therefore 
wprk out on which compass ‘radial’ 
from the station it is located. In other 

words, it can indicate the current bear
ing of the receiver (and the aircraft car
rying it) with respect to the VOR sta
tion concerned.

If desired, the position along that 
bearing or radial can be determined by 
tuning to a second VOR station, and re
peating the procedure. This will give an
other bearing, and by plotting the inter
section of the two on a map you can 
therefore work out the actual position - 
the technique known as ‘triangulation’.

So that's the basic idea of VOR. Now 
for a little more detail.

There are two RF signals radiated by 
a VOR station, both at the same fre
quency in the 108-118MHz band. One is 
from a fixed omnidirectional antenna, 
radiating equally in all horizontal direc
tions. This signal is amplitude modu
lated by a 9960Hz subcarrier, which is 
in turn frequency modulated by one of 
our two 30Hz signals. After demodula
tion this signal forms the VOR 
receiver's reference phase signal.

The second RF signal radiated by the 
VOR station is electrically unmodulat
ed, but fed to a horizontal dipole an
tenna which is rotated mechanically at 
the rate of 30 revolutions per second.

Being a dipole, this second antenna 
produces a ‘figure-8’ shaped RF field, 
with the radiation in one lobe exactly in 
phase with the radiation from the fixed 
antenna, and the other exactly out of 
phase. So as the antenna and its field 
rotate, the radiation from the ‘in-phase’ 
lobe will add to the radiation of the first 
antenna, while that from the other lobe 
will subtract from it.

The nett result of this addition and 
subtraction is to produce a heart-shaped 
or cardioid radiation, rotating at 30 
times per second. And this in turn 
causes the signal received in any direc
tion from the VOR transmitter to be 
amplitude modulated at a frequency of 
30Hz, with a phase depending on its 
bearing from the station.

Only along the ‘due North’ radial 
from the station will the phase of this 
30Hz amplitude modulation coincide 
with that of the 30Hz signal transmitted 
via frequency modulation of the 
station's 9960Hz subcarrier. In all other 
directions it will lag behind in phase, by 
the same number of degrees as the com
pass bearing.

For example due East of the station, 
it will be lagging by 90°; due South 
from the station, it will be opposite in 
phase, or lagging by 180°; and due 
West, it will lag by 270°. Similarly for 
all points in between these main bear
ings, its phase will correspond to the 
exact bearing.

In the VOR receiver, the output from 
the main demodulator consists of the 
variable-phase 30Hz amplitude modula
tion, together with the frequency-modu
lated 9960Hz subcarrier. The variable 
phase signal is separated by passing it 
through a low-pass filter, while the sub
carrier is ‘cleaned up’ by passing it 
through a limiter. It is then fed to an 
FM detector, which recovers the origi
nal 30Hz reference phase signal.

By comparing the reference-phase and 
variable-phase signals in a phase com
parator, the VOR receiver can then in
dicate the bearing angle to the station. 
In conventional instrument-panel VOR 
receivers this may be done using either 
a servo-driven rotary dial, or in more 
recent models via a digital readout.

As an alternative to reading out the 
bearing itself, the receiver may allow 
you to feed in the desired course bear
ing with respect to the station con
cerned, and it will then indicate your 
deviation from that course via a course 
deviation indicator or ‘CDF.

This is done by using the desired 
course information to program a phase 
shifter, which shifts the 30Hz reference 
phase signal by the appropriate number 
of degrees. The CDI will then indicate 
‘on course’ only when th^ variable
phase 30Hz signal corresponds to this 
phase.

Generally with conventional instru
ment-panel VOR displays the CDI 
takes the form of a vertical needle, 
which moves from side to side to indi
cate course deviations. Only when the 
needle is in the centre of the dial are 
you proceeding along the desired bear
ing radial, either towards or away from 
the VOR station concerned.

With the IC-A20, all indication is via 
a small LCD display panel. This indi
cates station frequency and channel 
memory number in the centre, with 
mode indicators at the top and VOR in
dications below. The bearing is indi
cated digitally, while the CDI display is 
via a small horizontal ‘dial" with dots in
dicating 2° deviation increments. ‘On 
course’ is indicated by a small diamond 
in the centre, while deviations to either 
side are indicated via a variable number 
of small triangular ‘arrow heads'.

Other features
Other features of the IC-A20 include 

a backlight for the LCD display, built-in 
AGC and ANL to reduce fading and 
impulse noise, adjustable squelch, one- 
touch access to the air band emergency 
frequency of 121.500MHz and switch
able transmitter output power to con
serve battery power.
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Air band handheld
Transmitter power output in the 

‘High’ position is 1.5W (5W PEP), and 
in the ‘Low’ position 500mW (1.6W 
PEP). Receiver sensitivity on the COM 
section of the band is LOuV for 6dB 
S/N ratio with a 1kHz signal and 30% 
modulation, with a corresponding figure 
of 2.0uV for the NAV section of the 
band. Audio power output from the re
ceiver is 500mW at 10% THD into the 
internal speaker or an external 8-ohm 
load.

By the way, the IC-A20 is capable of 
duplex operation, being able to switch 
back and forth between designated 
NAV and COM channels.

The 1C-A20 is very solidly made, and 
is fitted with a belt clip attached to the 
back of the case. It comes complete 
with rechargeable battery pack, which 
clips to the bottom of the transceiver it
self. Also included is a carrying case, 
plug-pack charger, cigarette-lighter 
cable, earphone, user manual and of 
course the appropriate ‘rubber ducky’ 
flexible whip antenna (where did that 
name come from?).
User reactions

This was one of those products where 
it wasn't easy to carry out really thor
ough tests. Not having a licensed pilot 
on our staff, we couldn't really put the 
IC-A20 through all of its paces ‘in the 
field’. All we could do was try out the 
receiver in a number of typical locations 
on the ground, and check the transmit
ter output working into a dummy load.

Needless to say, the transmitter sec
tion checked out fine - as you'd expect 
from any product coming from a firm 
like Icom, and particularly one that has 
been approved for air-band use by the 
Department of Transport and Com
munications.

On the receiver side it had plenty of 
sensitivity, and we could easily ‘eaves
drop’ on all sorts of conversations be
tween aircraft and traffic controllers at 
the nearby Sydney and Bankstown air
ports. Picking up VOR stations wasn't 
so easy, but then we were on terra 
firma, after all...

Overall we were quite impressed by 
the IC-A20, which seems to us a very 
nicely made little unit. The combination 
of a 720-channel COM transceiver with 
scanning, plus a VOR/NAV receiver 
seems likely to give it a lot of appeal for 
people associated with aviation.

But how is it likely to be greeted by 
those for whom it's designed? Not being 
a pilot or glider myself, I rang Mr Terry

A close-up of the 
IC-A20's display 
and keyboard, 
with the other 
controls visible at 
the top. The VOR 
indications 
appear on the 
LCD panel below 
the frequency 
indication.

Neumann, radio officer for the Gliding 
Federation of Australia, for some back
ground and expert reactions to the ad
vent of the IC-A20.

Like Brad Granger, Terry was also 
very helpful. He said that the release of 
the IC-A20 would be greeted with great 
interest by sailplane enthusiasts and bal
loonists alike. Apart from anything else, 
this is because until now there really 
hasn't been an aviation ‘handheld’ avail
able in Australia from a firm like Icom, 
able to provide really good backup and 
support.

There have been other hand-held 
transceivers, but only in relatively small 
numbers and lacking the same kind of 
support. And although the IC-A20 is a 
little more expensive than some of the 
existing units, it does provide the VOR 
facility. Some earlier units did appar
ently provide this facility, but according 
to Terry these were ‘very rare’.

He said he thought the IC-A20 would 
become very popular for communication 
between ground support people and 
glider pilots, because of its compactness 
and light weight. The VOR facility 
would probably make it popular for use 
in gliders/sailplanes also, bearing in 
mind that its price of around $1100 
($970 plus tax) is less than half that of 
typical instrument-panel COM/NAV 
sets.

However Terry did make two quali
fications. One was that hand-held gear 
like the IC-A20 could be a mixed bless
ing in a sailplane. Not being fastened 
down, it could fly around inside the

cabin if the craft encountered turbu
lence and air pockets, and damage ei
ther itself or other things - including the 
pilot!

He would therefore recommend that 
it be fixed inside the cabin in a suitable 
mounting bracket or fitting. (I notice 
that Icom does list what is called an op
tional ‘Mobile Bracket’, the IC-MB16, 
and also a ‘Wall Bracket’, the IC- 
MB16D.)

Terry's other qualification was that 
the IC-A20's VOR facility might turn 
out to be of limited appeal to glider 
pilots, as many gliding clubs operate 
from airfields which don't have this fa
cility. The use of such navigation aids is 
apparently also prohibited in some glid
ing contests.

Still, he did agree that the VOR 
would probably make a great ‘bragging 
feature’, and add significantly to the IC- 
A20's marketing appeal...

All in all then, even an expert like 
Terry Neumann seems to be quite im
pressed with Icom's new offering for the 
aviation band. The IC-A20 therefore 
looks set to become a very popular unit, 
and a worthy addition to the Icom 
range.

Further details on the IC-A20 trans
ceiver are available from Icom Australia 
at 7 Duke Street, Windsor 3181 or 
phone (03) 529 7582.

In closing, my grateful thanks to Brad 
Granger of Dasyl Avionics, and Terry 
Neumann of the Gliding Federation of 
Australia, for their kind help in prepar
ing this article. (J.R.) ©
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LABORATORY POWER SUPPLIES
APLAB offer a complete range of regulated DC bench rack power supplies combining high precision and 
regulation capabilities with continuously adjustable outputs.

Designed with single, dual and multiple outputs, these power supplies can be used in either constant 
voltage or constant current mode of operation.

Standard models include:

SINGLE OUTPUT
OUTPUT: Output VOLTAGE: Current 

0-30V 0-1A to 30A 
0-70V 0-2A to 10A

DUAL OUTPUT MULTIPLE OUTPUT
0-30V 0-1A to 2A 0-30V 0-2A to 5A

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD.
VIC 2 JACKS RD . SOUTH OAKLEIGH. 3167

PHONE: (03) 5793622 TELEX AA32742
NSW 559A WILLOUGHBY RD . WILLOUGHBY 2068

PHONE. (02) 95 2064 TELEX AA22978
SA 31 HALSEY RD . ELIZABETH EAST 5112

PHONE: (08) 2556575 TELEX AA88125

CONTROL FROM YOUR PC!
FEATURES

Operated through any IBM-PC Printer Adapter 

‘Other input/output options available.

★ IBM-PC SOFTWARE INCLUDED
★ 8 Isolated 24V AC or DC inputs
★ 8 SPDT long-life relay outputs
* 1,000 Volt rms isolation
★ Screw terminals accept 1.5mm wire
* LED’s indicate input/output state
★ Powered from 5VDC or 9VAC source
* Relays remain off when powering up

APPLICATIONS

Home/Business security systems 
Process monitoring and control 
Laboratory automation 
Quality Control testing 
Environmental switching 
Energy management

I/O Board shown*
PC-IO-NR-24VAC

PKOCONtechnology BOX 43. ESSENDON 3040, VIC.

AUSTRALIA. TEL. (03) 336 4956
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Broadcast band 
loop antennas -1
Here is the first of three articles taking a critical look at the 
performance of different types of antenna for broadcast band 
radio reception, based on extended research by the author. 
Later articles will describe improved antenna designs.

by NOEL S. ERBS

Over the last two years I have de
voted a considerable amount of time 
and effort investigating different types 
of antennas for broadcast band recep
tion. While my observations generally 
support previously published work, 
some claims made for loop antennas 
could not be duplicated.

At the risk of trying to reinvent the 
wheel, I have summarised in these arti
cles my recent experience with antennas 
in a quest for good quality broadcast 
band reception in Wagga Wagga during 
daylight hours.

The initial spur to tinkering with an
tennas was aimed at pulling in Sydney 
station 2KY for a friend, who valued 
their weekend sporting coverage. While 
the following comments make reference 
to 2KY, they apply equally to many 
other distant stations and are intended 
simply as statements of fact. No criti
cism of 2KY is intended or implied.

Table 1 lists commercial (C) and ABC 
(N) stations received in Wagga Wagga, 
together with rated power and line-of- 
sight distances. Note that several ABC 
repeaters have been omitted from this 
list because they offer no program or 
signal strength advantages over, say 
2CY or 2CO. Callsigns, locations, and 
transmitter rated power information are 
taken from the AM station listing which 
was published in the March 1986 issue 
of Electronics Australia. Distances were 
mainly scaled from a Shell road map, 
although that for 2WG was determined 
by direct road measurement.

The only station close enough to my 
location to be immune to fading and 
distortion in the early morning and at 
night is 2WG.
Receiver used

The principal receiver used to evalu
ate comparative antenna performance 
was a Sony ICF2001 PLL Scanner. This 

receiver has a 5-LED signal level indica
tor and an antenna attenuator switch 
with DX, NORMAL and LOCAL posi
tions. It is also fitted with an AN
TENNA TUNE thumbwheel, which was 
adjusted for a peak in each case.

Observations have established the fol
lowing overlap between LED ranges:

DX 12345
NORMAL 12345
LOCAL 12345

LEDs 1 23456789 10 11

The antenna used for signal strength 
comparisons was a 20m wire, basically 
an inverted “L”, running E-W and ap
proximately 5m above the ground. With 
this antenna, 2WG and 2CO clearly ex
ceeded a 5-LED reading on LOCAL.

A resistive divider (Antenna-470R-an- 
tenna in-lOOR-ground) was found to re
duce the 2WG signal to exactly 5 LEDs 
on LOCAL. Attenuation for six refer
ence stations is plotted against fre
quency in Fig. 1.

While the attenuation of the stations 
used in Fig.l shows some frequency de
pendence, it is close to 4 LEDs. Ex
trapolated LED rankings for 2CO of 
(9+4) = 13 and 2WG of (11+4) = 15 
are therefore reasonably accurate.
Signal comparisons

Using this antenna, the Sony gives 
typical relative signal strengths during 
mid-afternoon as in Fig.2. Note that the 
figures shown were averaged from read
ings taken within 30 minutes between 
1pm and 4pm on four different days. 
The Antenna Tune thumbwheel was 
peaked, but no separate antenna tuner 
was used. Stations 2XX, 2KY and 3DB 
are included for comparison only as se
lected examples of weak stations.

It would be nice to predict subjective 
sound quality on the basis of observed 
signal strength, but this is not always so. 
In general, a LED ranking above about 
9 gives “no fuss” reception, and six sta
tions fall into this category.

Six more stations have a LED ranking 
between 9 and 7 and their reception is 
more susceptible to interference. Sta
tions ranking below 7 usually contain an 
unacceptable level of background hiss 
for relaxed listening. However, there 
are some anomalies.

For example, recovered audio from 
3AR and 3LO is disappointing com
pared to 2CR, considering their 50kW 
output and ranking, and 2CA reception

Table 1: Commercial 
(C) and national (N) 
stations received in 
Wagga Wagga, 
showing transmitter 
power and distance 
away. These were the 
signals used for the 
author's 
investigations.

Location Callsign Power 
kW

Distance 
km

Wagga Wagga 2WG(C) 5 12
Albury 2AY(C) 2 115
Young 2LF(C) 5 120
Corowa 2CO(N) 5 130
Griffith 2RG(C) 5 150
Canberra 2CA(C) 5 160
Canberra 2CY(N) 10 160
Wangaratta 3NE(C) 5 170
Deniliquin 2QN(C) 2 215
Shepparton 3SR(C) 2 220
Cumnock 2CR(N) 50 275
Swan Hill 3SH(C) 2 340
Sydney various 350
Melbourne various 350
Horsham 3WV(N) 50 490
Renmark 5RM(C) 2 590
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is usually better than the signal level 
suggests. Another interesting compari
son is between 3NE and 3SR. The lat
ter, at only 2kW and 220km ranks 8 
LEDs, easily out-performing 3NE at 
5kW and only 170km, ranking 4 LEDs. 
Figure that one out!

In the long distance stakes, 3WV at 
490km is nearly as strong as 2CR, and 
5RM at 590km falls not far short of 2FC 
in Sydney.
Comparing with theory

A theoretical treatment of propaga
tion from a vertical dipole on a resistive 
plane is given in that well-known classic 
work, Radiotron Designer's Handbook 
by F. Langford-Smith. In essence, trans
mitted field strength diminishes as a 
function of the number of wavelengths 
from transmitter to receiver, but the ef
fective capture area of a given receiving 
antenna is also a function of wave
length, and the two relationships com
bine to express the signal recoverable 
from an antenna as:

Signal = constant x Pt/D .....................(1)
where Pt = transmitted power (kW), 
and D = distance (km).

As a matter of interest, the signal 
strengths established as LED rankings 
and plotted in Fig.2 were plotted 
against power/distance in Fig.3. The 
broad scatter of points makes the as
sumptions about a plane surface and 
soil conductivity look rather suspect.

Note that no account is taken here of 
the effect of directional antenna installa
tions which may be in use at some 
transmitter sites, and the 20m wire is as
sumed to be non-directional.
Daylight reception

The usual DX problems exist for 
weak signal reception during daylight 
hours. These are listed below in two 
groups, over which a listener has:

(a) No control:
1 A weak signal buried in background 

atmospheric noise;
2 Occasional periods of appallingly 

noisy propagation conditions;
3 Ride-through at night of remote sta

tions on the same frequency;
4 Static from regional thunderstorm ac

tivity.
(b) Some control:

5 Local electrical interference;
6 The likelihood of receiver front-end 

noise intruding;
7 Adjacent station breakthrough.

We will not consider the first group. 
With weak signals (less than 7 LEDs), 
near field interference from colour TV 
line scan whistle, mains switching tran-

Attenuation (LED’s)

12501000

Frequency (kHz)
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Fig.1: Signal strengths with a 470/100 ohm antenna voltage divider.
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Fig.2: Relative field strengths plotted during mid-afternoon.
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Fig.3: The same results plotted against power/distance.
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Loop antennas 
sients, sick fluorescent tubes, microwave 
ovens (ON-OFF hum), and occasional
ly, telephone dialling clicks, is inevita
ble. Such interference cannot be elimi
nated; at best it can be reduced to toler
able levels.

Fig.4: The antenna tuner built to 
achieve better matching with the 20m 
"inverted L” antenna.

In the afternoon, the signals from 
2KY and other distant stations are often 
almost buried in background noise and 
so weak that no LEDs are lit.

Antenna tuner benefits
To evaluate the contribution of re

ceiver front-end noise, an antenna tuner 
was then built for the 20m wire. This 
tuner is similar to one described by S. 
Campbell and P.Wait in the Radio Ex
perimenters' Handbook published by 
ETI in 1984, but has a multitap coil of 
117T at 1.4mm pitch on a 67mm OD 
former.

After trying several “standard” tuner 
configurations, the connection shown in 
Fig.4 was adopted because it yielded the 
greatest signal enhancement. When con
nected and tuned, signal levels were in
creased by up to 2 LEDs.

Some improvement in signal/noise 
ratio of weak stations was also noted. 
This is hardly surprising, as one would 
expect some receiver noise when oper
ating at close to maximum gain. Obser
vations from the Sony were then com
pared with an old faithful AWA valve 
radio with a modified audio output 
stage (6BE6, 6BA6, 6AV6, 2x6BM8, 
6V4), without and with an antenna 
tuner. The AWA signal level was in
ferred from AVC voltage measured 
using a Fluke DMM, and the data are 
plotted in Fig.5.

The AWA clearly shows its mediocre 
sensitivity when used direct connected 
to the antenna, and there is a poor cor
relation between the two receivers. This 
poor correlation is probably due to a 
frequency sensitive antenna-receiver im
pedance mismatch.

The AWA radio responded favour
ably to signal boosting using the an
tenna tuner, and even the weakest sta
tions from Table 1 could be reliably 
copied. Fig.6 shows a much better, but 
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still imperfect, correlation with the 
Sony. This tends to confirm improved 
antenna-receiver impedance matching, 
as one would expect when using an an
tenna tuner.

A note here on procedure: Because 
the weakest stations could not be 
copied, the Sony was first tuned for 
program identification and the AWA 
tuned to match using the antenna tuner. 
The antenna was then connected direct 
and readings taken.

Summary
An elevated wire antenna provides no 

rejection of near field interference. It is 
acknowledged that information on di
rectional transmitter antenna arrays is 
incomplete. However, 2KY is known to 
be omnidirectional (personal communi

cation), as is 2WG, while 2RG has a di
rectional array favouring approximately 
30° E of N.

Despite this, the data presented in 
Fig.3 has so much scatter that predic
tion of received signal strength on the 
basis of transmitter power and distance 
figures appears unreliable.

Using an antenna tuner with a re
ceiver as sensitive as the Sony ICF2001 
gives some improvement in signal/noise 
ratio on weak stations. However, as 
would be expected, using an antenna 
tuner with less sensitive receivers can 
bring in stations normally not available 
during daylight hours.

The second and third articles in this 
series will summarise my experience 
with a passive loop antenna and look at 
the performance of sever,al different 
tuned loops. 0
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4 REASONS TO CHOOSE 
POWER-SONIC BATTERIES

PERFORMANCE
Bold claims are made by battery manufacturers old 
and new claiming one “breakthrough” or another. The 
fact is, only time will tell the true quality of a product. 
POWER-SONIC has been building sealed rechargeable 
batteries for over 20 years and its state-of-the-art 
design and unmatched track record for dependable 
performance have earned it the confidence of engineers 
and buyers the world over.

VALUE
POWER-SONIC batteries may not always be the lowest 
priced on the market, but you get what you paid for — 
trouble-free service for years, enhancing the reputation 
of your product or installation. Success is measured 
by the bottom line, not short-sighted savings gained at 
the expense of high quality components.

RELIABILITY
You can rely on POWER-SONIC sealed rechargeable 
lead-acid and nickel-cadmium batteries in the toughest 
environment — be it extended power outages, high or 
low ambient temperatures, months of storage, or years 
of service. POWER-SONIC batteries are designed to 
power your equipment when needed. You can depend 
on it and so can your customer.

AVAILABILITY
A full line of standard sizes is available along with 
a few unique but well conceived special designs. This 
extensive array of models, recognized by U.L.’s 
component program, puts design and sourcing flexi
bility at your fingertips. Fully stocked warehouses 
allow off-the-shelf shipments and guarantee on-time 
deliveries.

////////////////////^^  ̂ Bp EWEB,

POWER-SONIC CORPORATION
Vic: 9/260 Wickham Road, Moorabin, Victoria 3189 

Tel: (03) 553 4195. Fax: (03) 553 4917 
NSW: 92 Bryant Street, Padstow, NSW 2211 

Tel: (02) 772 4522. Fax: (02) 772 4863



Opto-Electronics Feature:

Fibre optic links for 
the Australia Telescope
One of the challenges with the newly-opened ‘Compact Array’ 
section of the Australia Telescope was to link the array's five 
moveable and one fixed 22-metre antennas - spaced over 
6km - with the central computer. The solution adopted was a 
network of fibre optic cables.

by JIM ROWE

The Compact Array section of the 
Australia Telescope is located at Cul- 
goora, about 20km west of Narrabri in 
northern NSW. It consists of six fully 
steerable 22-metre radiotelescope re
ceiving dishes, spaced over a distance of 
6km in a straight line running East- 
West.

The array is designed to make use of 
a technique known as earth rotation 
synthesis, in which signals from the indi
vidual dishes are combined to produce 
the effect of a single much larger ‘syn
thetic’ dish - with greatly improved an
gular resolution.

A view along the side of the track at Culgoora, showing four of the dishes 
and a number of the station terminal boxes.

To achieve the effect of a complete 
synthetic dish, the spacings between the 
dishes must be varied over a period of 
time. This means that the dishes must 
be moveable along the common East- 
West axis. In the Compact Array five of 
the dishes are mounted on large bases 
fitted with bogies, and are moved along 
a 3km length of special wide-gauge rail
way track. The sixth dish moves along a 
75m length of similar track located a 
further 3km to the west.

For signal reception all dishes are sta
tionary, and accurately located at se
lected track positions known as ‘sta

tions’. There are 37 different stations in 
the array, 35 used by the five dishes de
ployed along the 3km track and the re
maining two used by the sixth dish on 
its short track. This gives a very large 
number of inter-dish spacing combina
tions.

Regardless of the stations at which 
the dishes are located, the signals from 
each of them must be conveyed to a 
central computer building for processing 
and analysis.

Up to four receivers can be operating 
simultaneously in each dish, at frequen
cies between 1.5 and 10GHz. The in
coming RF signals (essentially ‘noise’) 
are converted down to a common inter
mediate frequency (IF), which is then 
digitised for transmission to the control 
building.

Each of these digitised IF signals in
volves data transmission at a rate of 512 
megabits per second, so that for each 
dish over 2 gigabits of data must be 
transmitted each second. This calls for a 
wideband data communications net
work, linking all 37 stations of the array 
with the control building.

In previous radiotelescope arrays the 
IF links have been implemented using 
either coaxial cable or waveguides. 
However coaxial cable has severe band
width and loss problems for distances 
more than a few hundred metres, and 
the average distance for the AT Com
pact Array is around 1km. The Very 
Large Array built in New Mexico in 
1980 used low-loss waveguides, but this 
was very expensive and difficult to use. 
In any case it is no longer available.
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You can get an idea of the size of the dishes from this shot, looking up from 
trackside on the day the AT was officially opened.

However with the Compact Array, 
the fact that the dishes must be moved 
frequently between stations means that 
the fibre-optic links cannot be made 
permanently. Instead they must be 
made via connectors at each station - in 
dusty, open-air conditions which are a 
long way from the controlled environ
ment normally required for joining opti
cal fibres.

Normal butt-joint type fibre-optic 
connectors require cleaning and care 
each time they are reconnected, or they 
have a very short lifetime even in air- 
conditioned equipment rooms. It was 
therefore necessary to use much more 
rugged, military style lensed connectors.

The only problem with this type of 
connector is that as yet, they are only 
available to suit multi-mode fibre. As a 
result, all of the Compact Array's opti
cal cabling has had to be implemented 
using multi-mode fibre. This forced the 
system's designers to find ways of over
coming the inherently greater difficulty 
of transmitting data at high bit rates on 
a multi-mode system.

Each receiving station along the Com
pact Array is linked to the control 
building by a cable containing four 
graded-index, wide bandwidth fibres. 
The cables are gel-filled with slotted 
cores, and are mounted in PVC ducting. 
To achieve the required bandwidth, the 
stations furthest from the control build
ing are linked using cable with fibres 
having a 2GHz.km bandwidth-distance 
product.

The cabling inside the antenna struc
tures includes some long vertical drops 
to allow for azimuth and vertical rota-

In the development of the AT Com
pact Array it was therefore decided to 
take advantage of the relatively low cost 
glass optical fibres now readily avail-' 
able, and offering wide bandwidth com
bined with low losses.

For the widest bandwidth and lowest 
losses the ideal optical transmission 
medium would be single-mode fibre. 
This has a central light-conducting core 
only lOum or less in diameter, which 
forces the light to propagate along the 
fibre in a single transmission mode. As 
a result, ‘modal noise’ is a minimum.

Modal noise is a type of noise caused 
by fluctuations in transmitted power 
level at (inevitably imperfect) splices 
and connectors, as a result of changing 
interference patterns at these transi
tions. These are produced by changes in 
transmission mode, as a result of minor 
fluctuations in laser wavelength, bend
ing of the fibre and changes in tempera
ture.

When a dish is at a ‘station’, its signal and power connections are made to 
that station's terminal box. The power cable is at bottom.
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FO links for AT

The Stratos 900 series 
military grade 
expanded beam 
connectors, as 
used for the dish 
connections on the 
AT antenna digitised 
IF links. (Courtesy 
Fibernet)

tion of the dishes. To avoid the prob
lems of fibres sagging within the cables, 
tight-buffer cord cables are used.

The digitised IF signals are transmit
ted on the fibres at a wavelength of 
1300nm, with the same fibres also used 
to convey timing, control and monitor
ing signals by means of multiplexing at 
a wavelength of 850nm. Four-mode 
semiconductor laser diodes with multi
mode output pigtails are used to gener
ate the 1300nm wavelength signals, 
whereas LEDs are used to produce the 
850nm signals.

Detection of the 1300nm signals is via 
germanium avalanche photodiodes, with 
silicon photodiodes used for the 850nm 
signals. This helps in maintaining isola
tion between the wavelengths, as silicon 
photodiodes are completely invisible at 
1300nm.

The optical cable connections between 
each receiving dish and the trackside 
stations are made via ‘Stratos’ Series 
900 rugged military grade expanded 
beam connectors. These are made in 
England by the Stratos Group, a divi
sion of ICI, and assembled and aligned 
in Australia by Fibernet of 24 Laser 
Drive, Rowville 3178. A single connec
tor performs all four fibre connections.

This type of connector uses a lens sys
tem to overcome the difficulties of accu
rately butt-jointing fibres whose active 
cross-section is only in the order of 50 
micrometres. A pair of graded-index 
rod lenses at the ends of each fibre are 
used to expand the beam to around 
1mm in diameter - see Fig.1. The larger 
diameter of the beam at the connector 
interface makes both lateral and longi
tudinal alignment much less critical, and 
also reduces the effect of dust and other

Fig.1: Basic idea 
of the lensed type 
of expanded 
beam optical 
connector. 
(Courtesy 
Fibernet)

contaminants.
Angular alignment of the two lenses is 

still quite critical, but this is taken care 
of by the design of the connectors. Also 
quite critical is alignment of the fibre 
ends relative to the lenses, within the 
connectors. With the Stratos connectors 
this is achieved by means of a special 
fibre termination insert, which mates 
very precisely with a ‘location cone’ in
side the connector.

The fibre end is accurately centred 
within the termination insert by means 
of three precision steel balls. These 
allow centering to within 1.25 microns 
with respect to the insert's conical mat
ing surface, for all fibre diameters be
tween 108 and 600 microns.

When the connector is assembled, the 
fibre is located axially to within 5 mi
crons of the lens focal point. This gives 
a maximum attenuation of 2dB per con
nector pair at either 1300nm or 850nm, 
with 50/125 micron graded-index fibre.

At each station of the AT Compact 
Array the fibre-optic connections are 
made via a trackside ‘junction box’. 
Mains power is also supplied to the 
dishes via heavy-duty connectors at the 
same boxes.

As may be seen, the Compact Array's 
data and control network provides an 
interesting example of the application of 
fibre-optic technology in a relatively 
hostile environment. Its success is a 
tribute to the development work carried 
out by scientists in the CSIRO's Divi
sion of Radiophysics.

My thanks to Dr Alan Young, leader
of the Australia Telescope Signal Distri
bution Group, for his help in preparing
this article. ®
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Opto-Electronics Feature:

New applications 
for fibre optics
Fibre optic cables are now finding use in a surprisingly wide 
variety of applications, from remote sensing and measurement 
in industry to decorative and specialised lighting. Each 
application takes advantage of one or more different features 
of guided light transmission via optical fibres.

by ANDREW PALMER

A rapidly growing application of fibre 
optics is in sensing and measurement. 
Frequently this takes advantage of two 
important properties of fibre-optic 
cables: they are electrical insulators, 
and the information is conveyed along 
them in a form which is not affected by 
normal electrical interference.

The first of these properties allows 
them to be used in situations where 
there are very high voltages present - 
such as monitoring the operating tem
perature of large power transformers, 

ASEA s model 1010 fibre-optic thermometer, which measures from 0 to 200 
degrees C to within 1 degree.

alternators and switching gear. The 
freedom from susceptibility to EMI 
makes them also very suitable for 
operation in industrial applications 
where there is a very high level of elec
trical noise.

As an example of the use of fibre-op
tics for measurements in a high voltage 
environment, the Swedish firm ASEA 
has developed a range of instruments 
designed to measure and monitor the 
winding temperatures inside large power 
transformers and alternators, and oper

ating temperatures for high voltage 
surge arrestors. Thermocouple type 
probes are very difficult to use in this 
type of application, because of the very 
high voltage gradients present - typi
cally from 300V/mm to lOkV/mm. By 
their very nature, thermocouples are 
metallic and low in impedance.

Similarly pyrometric measurement can 
also be either impractical (in the case of 
windings inside an oil-cooled transform
er) or very difficult due to the effects of 
pollution on the surfaces of the materi
als.

The ASEA fibre-optic temperature 
probes use a special sensor of gallium 
arsenide crystal. Light of a fixed wave
length is transmitted up the fibre-optic 
cable to the crystal, which performs in
ternal frequency conversion according 
to its temperature. The spectrum of the 
light reflected and returned down the 
cable is then analysed to give a measure 
of the probe temperature.

This technique allows the probe to be 
very small - typically 1mm or less in 
diameter - and apart from the crystal it
self, made from fully non-conducting 
materials such as glass, silicone and 
epoxy acrylate.

Other uses for the ASEA fibre-optic 
thermometers include measurements in
side commercial and industrial micro
wave ovens and RF heaters, and meas
urements of body temperatures in medi
cine - especially during RF/microwave 
hyperthermia, NMR imaging or surgery 
involving RF cutting and cauterising.

Needless to say they are also very 
suitable for measurements involving 
radioactive materials, explosive or 
highly flammable materials, and in 
highly corrosive environments.

An example of the latter is in the 
electrolytic decomposition of common 
salt (NaCl), to produce chlorine. This 
involves very high direct currents, flow
ing in electrolytic cells whose tempera
ture must be maintained accurately at 
72-78°C. Measuring the temperature
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Fibre-optic thermometers are ideally suited for measuring winding 
temperatures in high-voltage transformers, as they automatically provide 
excellent electrical isolation.

with traditional iron-constantan thermo
couples is very difficult, as these not 
only corrode away but must be insu
lated from the heavy currents flowing. 
Fibre-optic thermometer probes have 
proved just as accurate and stable as 
thermocouples, yet are insensitive to 
corrosion and unaffected by the high 
current levels.

ASEA has also developed fibre-optic 
transducers for the measurement of ac
celeration and vibration, and also for 
gas detection.

Another innovative approach to the 
use of fibre-optics for temperature 
measurement has been developed by re
searchers at Southampton University in 
England, and is available in practical 
form from York VSOP (represented in 
Australia by Fibernet). Known as dis
tributed temperature sensing or 'DTS', 
it relies on the Raman Scattering effect 
- wherein light is scattered randomly 
within an optical fibre, to an extent 
which is dependent upon the tempera
ture.

Since some of the light will be scat
tered back in the direction of incidence 
(i.e., back along the fibre), analysis of 
the returned light can be used to deter
mine the temperature profile along the 
fibre. And this is exactly what is done 
with DTS, allowing a single optical fibre 
up to 2km long to be used to measure 
and monitor the temperatures at many 
different points along its length. DTS is 
therefore an adaptation of the concept 
of optical time-domain reflectometry 
(OTDR).

With DTS as with OTDR, the signals 
injected into the fibre consist of a series 
of light pulses. The power level/intensity 
of the pulses is within ‘eye safe’ levels. 

The width of individual pulses (75ns) 
determines the spacial resolution of the 
system, which is 7.5m. For closer reso
lution the fibre is formed into a ‘point 
probe’, in which a length of fibre is 
coiled on a small former and used to 
monitor the temperature of a probe cas
ing. this gives a localised spacial resolu
tion of 40mm.

The fibre used in the DTS system is 
made of a silica matrix with various do
pants which make it well-behaved over 
the temperature range from -100°C to 
approximately 600°C. The limits to this 
range are determined not by the DTS 
technique or the fibre itself, but by the 
non-glass coatings required for mechani
cal strength.

The currently available York DTS II 
system consists of a ‘black box’ opto
electronic interface and measuring unit 
coupled to a desktop computer. The in
terface can be connected to as many as 
four multimode optical fibres, each up 
to 2km long. System parameters 
achieved are temperature accuracy of 
+/- 1°C and measurement time of 12 
seconds per fibre loop. Display, alarm 
and logic functions are handled by the 
system software.

Another interesting and innovative 
application of fibre optics to measure
ment is the Fibre-Optic Meat Probe, de
veloped in the UK by TBL Fibre Optics 
in conjunction with that country's Meat 
Research Institute. It is available in 
Australia from Fibre Optic Lighting 
Australia, a subsidiary of BWD Indus
tries.

The probe is used to measure muscle 
opacity, which can be used as an alter
native to pH measurement in the detec
tion of stress-related deterioration such 

as PSE (pale soft excutative) and DFD 
(dark firm and dry) conditions. It mea
sures the opacity/light scattering charac
teristics of the meat in a manner similar 
to an endoscope.

Light is transmitted into the meat by 
a fibre-optic cable contained within a 
sharp pointed probe, and is emitted 
from a 3mm diameter window on the 
side of the probe. Back scattered light is 
returned to the detector via the same 
window and cable. The light source and 
photodetector used have peak response 
at 900nm, chosen because at that point 
in the spectrum absorption by haemo
globin pigment is minimal.

The instrument is calibrated by insert
ing the probe in translucent blocks of 
white opalescent plastic, whose scatter
ing properties are within the limits of 
fresh and healthy meat.

Fibre Optic Lighting Australia is now 
locally manufacturing (under licence 
from TBL) a new low-attenuation and 
high effective area optical fibre with 
special cladding which makes it capable 
of being steam autoclaved. These 
properties make it very suitable for use 
in illuminator light guides for medical 
imaging instruments used by surgeons 
and diagnosticians.

Specialised lighting
Another area where fibre optics is 

becoming very widely used is in specia
lised lighting applications.

Fibre-optic cables allow great flexibil
ity in the direction of light into difficult 
areas, for illumination of displays, etc. 
The light so directed can also be easily 
filtered to remove UV (ultra violet) and 
infra-red wavelengths, which may cause 
damage to delicate objects. For example 
FO lighting systems developed by TBL 
are installed at London's Victoria & Al
bert Museum, to illuminate the Medie
val Treasure exhibit, and at Lloyds of 
London for the Exhibition of Historical 
Documents.

The other advantage of FO cables is 
that they can be used to change the spa
cial relationships between light sources 
and destinations. This makes them very 
suitable for animated lighting displays, 
allowing not only the use of a smaller 
number of lighting sources than would 
otherwise be needed, but the creation 
of effects which otherwise may not be 
practical at all.

The provision of animation can also 
be simplified, and performed by means 
of rotating ‘programmed’ optical cutoff/- 
filter wheels rather than on/off electrical 
switching of many separate lamps. Ef
fects such as ‘starbursts’, ‘crashing 
waves’ and ‘filling glasses’ are therefore
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New FO applications
much easier to achieve than with previ
ous technology.

Fibre Optic Lighting Australia manu

factures this kind of display, using tech
nology licensed from TBL. Also active 
in this area is Universal Fibre Optics, 
which makes use of a range of new low- 
cost polymethyl methacrylate fibres.

Three shots of an 
animated lighting 
display using 
fibre-optic technology. 
All effects are 
produced by cutoff and 
colour filter wheels at 
the light source end of 
the cables, obviating 
the need for electrical 
switching.

These are produced in core diameters 
from 0.25mm to 3mm, and are available 
in both clad and unclad form for differ
ent applications.

The light source for UFO displays 
consists of one or more quartz iodine 
lamps, fully sealed to protect the inte
gral computer-designed mirror reflector. 
The lamps are rated to give many thou
sands of hours of reliable operation, but 
are relatively inexpensive and easy to 
replace when this is required.

The hundreds or thousands of flexible 
optical fibres required for the display 
are attached to it from behind, located 
in holes drilled in the metal/acrylic/- 
wood panel, according to the desired 
display pattern. Colour changes, motion 
and sequencing of action on each dis
play is regulated by a rotating program 
disc, mounted between the light source 
and the fibres.

As the disc rotates, the intensely 
bright light being transmitted to the 
fibres changes the pattern and colours 
continuously. Both light sources and 
motor require very little maintenance.

UFO claims that fibre-optic signs and 
displays are also much lighter in weight 
than other illuminated signs such as 
neon tubes. They are also more rugged, 
and have a very low power require
ment.
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eliminate damage from oversize leads and 
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• Protected open entry for easy insertion of ICs 
by hand or by automatic insertion.

• Open ladder insulator combined with .048" 
contact standoffs for easy cleaning. PCB cool
ing and inspection.

• "X" and "Y" stackable for maximum package 
density.

• Redundant face contacts accept leads as short 
8S .075" and provide in excess of 100 grams nor 
mal force for gas tight electrical performance.

Application Dimensions
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A light source unit for FO lighting, 
made in Australia by Universal Fibre 
Optics in Melbourne.

Further information on the products 
described in this article are available 
from the following firms:
ASEA Brown Boveri, PO Box 126, 
Lilydale 3140 or phone (03) 735 7222.
Fibernet, 24 Laser Drive, Rowville 3178 
or phone (03) 764 2111.
Fibre Optic Lighting Australia, 5 Dun
lop Road, Mulgrave 3170 or phone (03) 
561 2888.
Universal Fibre Optics, 564 Glenhuntly
Road, Elsternwick 3185 or phone (03)
523 5535. ®
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Opto-Electronics Feature:

New Opto
Electronics Products

Fibre optic splice
Joining optical fibres without intro

ducing loss into the system has always 
been a limitation. The new Lightlinker 
Splicing System overcomes many of the 
problems, using a four-rod glass array 
element, integrally fused with slight 
bends at both ends.

The bore of this multi-rod array with 
its bent geometry, permits entering 
fibres to meet in the centre of the align
ment element common to one of the 
vee-shaped interstices. This inherent 
self-aligning characteristic permits close 
lateral and angular matching, and pro
vides excellent shock and vibration im
munity.

Insertion losses are typically less than 
0.2dB for both multi-mode and single 
mode fibre depending on the quality of 
the fibre being used. The system is inex
pensive, and a splice can be performed 
in 7 minutes, with minimal instruction 
required. The coupling element is 70mm 
long by 3mm diameter (approx).

Further information from Krone 
(Australia), 2 Hereford Street, Berkeley 
Vale 2259 or phone (043) 88 4422.

Optical fibre link
Optical fibre cable is being used to 

link the closed circuit television cameras 
of two buildings belonging to the Victo
rian Arts Centre Trust.

When the system becomes operational 
later this year, administration areas in 
the Theatre Building and the Mel
bourne Concert Hall will receive off-air 
programmes and closed circuit television 
from the four main venues at the cen
tre.

Austral Standard Cables (ASC), sup
plied about 300 metres of cable, which 
contains six multi-mode graded index 
optical fibres, for the project.

ASC can be contacted at Moorebank 
Avenue, Liverpool 2170 or phone (02) 
821 9777.

Laser stabiliser
The EOD Stabiliser series is a com

plete high bandwidth laser stabilisation 
and modulation system. Many lasers are 
inherently ‘noisy’ and this noise is typi
cally +/- 4% in stable lasers but can be 
as high as +/- 10%. In applications 
where precise control of the laser ampli
tude is required laser stabilisers are es
sential.

The stabiliser series provide noise re
duction from DC to 1MHz and can be 
used as an optical switch or analog 
modulator over this bandwidth. They 
comprise a high voltage linear amplifier, 
an electro-optic modulator and optical 
detector and high speed optical feed
back circuit.

For further details contact Rofin Aus
tralia, 36a Cedric Street, Mordialloc 
3195 or phone (03) 580 0802.

High flux LEDs
High luminous flux hyper-red LEDs 

with luminous intensities of up to 200 
med at a wavelength of 650 nm using 

drive currents of lOma are now avail
able from Philips.

The new range is aimed at two broad 
market segments, namely standard dis
play panels, information boards, moving 
advertisements, electronic games and so 
forth, and the expanding number of 
low-power applications, for example ba- 
tery warning lights or indicators in port
able equipment. An extra feature is the 
extended lifetime of the LEDs.

A new wallchart of Philips’ latest 
range of GaAlAs hyper-red light-emit
ting diodes (LEDs) is now available.

Further information from Philips 
Components, 11 Waltham Street, Artar
mon 2064 or phone (02) 439 3322.

New optical fibre 
computer cable

A new type of optical fibre cable for 
local area networks is available ex-stock 
from Austral Standard Cables (ASC). 
The 62.5/125 micron graded index dual 
fibre (figure eight) cable recently began 
production at the company’s Clayton 
factory in Victoria.

All computer installations specifying
Fibre Distributed Data Interface
(FDDI) standards will require 62.5/125
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fibre cable in future, according to ASC. 
A major benefit of the new cable type 
is easier connection because of larger 
core diameter.

Further information from ASC, 
Moorebank Avenue, Liverpool 2170 or 
phone (02) 821 9777.

Solid-state imaging
A complete sub-assembly, now avail

able from Philips, needs only a chassis 
and lens to form a complete black-and- 
white video camera for machine vision 
and surveillance applications. The first 
video camera sub-assembly incorporat
ing a solid-state image sensor (SSIS) to 
reach the market, it is based on Philips 
own proprietary SSI sensors. Manufac
turers without video equipment design 
experience, or without equipment as
sembly facilities, can fit the sub-assem
bly quickly and easily into their vision 
systems.

The unit consists of solid-state image 
sensor (SSIS), and all the necessary 
drive, pre-processing, video-processing, 
and power-supply circuits. There are 
two basic versions for 525-line or 625- 
line TV systems, meeting EIA or CCIR 
standards.

By simply adding housing and cabling, 
and connecting the unit to a computer, 
a user has the basic hardware for a ma
chine vision or industrial inspection and 
control system.

Further information from Philips 
Components, 11 Waltham Street, Artar
mon 2064 or phone (02) 439 3322.

Light chopper
Monolight Instruments announce the 

introduction of the Model 9000, a new 
generation of light chopper. Using tech
niques for the blade manufacture from 
the semi-conductor industry, the new 
system features extremely low jitter.

The precision oscillator coupled with 
digital push-button selection, ensures a 
very high accuracy and stability. A new 
ultra-smooth, high-torque ironless 
motor provides fast frequency lock and 
good performance over the chopping 
frequency range of 15-3OOOHz. No blade 
changing is necessary as the full fre
quency is achieved with one dual aper
ture blade system.

For further information contact Rofin 
Australia, 36a Cedric Street, Mordialloc 
3195 or phone (03) 580 0802.

Flat LCD display
Capable of replacing a CRT, the la

test LCD display from Optrex measures 
283 X 183 x 13mm, has a resolution of 
640 x 400 dots and is back-lit by a cold 
cathode tube.

The new twisted nematic (NTN) tech
nique used by the DMF 666NB-FW 
provides a higher contrast ratio for its 
alpha/numeric and graphics characters. 
These characters are displayed as blue 
on a white background, although other 
colour combinations are available. The 
NTN technique also- considerably

ELECTRONICS Australia,

widens the viewing angle making the 
DMF 666NB-FW particularly suitable 
for a wide range of applications, includ
ing medical, scientific instrumentation 
as well as being a very useful compo
nent for instrument builders and OEMs.

Further information from Antex Ele- 
cronics, 13 Avon Road, North Ryde 
2113 or phone (02) 805 0844.

Bigger 2 x 16 LCD

Handocks HDM 16216H-4 is the la
test addition to their already broad 
range of alphanumeric and graphic liq
uid crystal displays.

The HDM 16216H-4 is a 2 line X 16 
character LCD with a character height a 
very viewable 8.09mm. This display is 
ideal for applications where the normal 
4 or 5mm character height is not suffi
cient. The option of electroluminescent 
backlighting adds futher versatility to 
this new display. Driving the display is 
via the 8 bit parallel interface, power 
supply is single +5V rail.

Further information contact M.B. & 
K.J. Davidson, 17 Roberna Street, 
Moorabbin 3189 or phone (03) 
555 Till.

Analog F0 
transmission system

The LeCroy analog fibre-optic trans
mission system has a frequency response 
of DC to 1MHz and features a remote 
controlled transmitter. The Models 5612 
transmitter and 5613 dual receiver, to
gether with a pair of optical fibres, form 
a complete analog fibre-optic transmis
sion system.

The system provides a practical means 
by which analog signals from transduc
ers in noisy environments at high elec
tric potentials or at great distances can 
be monitored. The receiver enclosure is 
designed to operate in a high EMI envi
ronment and the remote control feature 
allows the transmitter to be located in 
hazardous situations.

For further information contact ETP- 
Oxford, 31 Hope Street, Ermington 
2115 or phone (02) 858 5122.
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Opto Products

Electroluminescent 
display module

Just released from Deeco (Digital 
Electronics Corporation) of Hayward, 
California, is the M3 module, a 512 X 
256 pixel electroluminescent display 
panel, power conversion circuitry and a 
graphics drawing controller with VT 
text terminal emulation.

The built-in C3 controller provides 
flat panel high-level graphics and termi
nal text applications using simple ASCII 
handler commands. It is capable of 
drawing lines, vectors, fast vectors, 
polygons, area fills, inside and outside 
paint and levels of character zoom, 45- 

degree angle text several line styles, 
normal and slanted fonts, inverse video, 
flashing and screen clipping.

Further information from Amtex Ele- 
cronics, 13 Avon Road, North Ryde 
2113 or phone (02) 805 0844.

Optical waveform 
analyser

Photodyne has released a new optical 
waveform analyser, Model 1600XP, for 
use in longwave fibre optic diagnostics. 
It will be particularly useful for wave
form analysis in optical fibres, measur
ing LED rise and fall times, peak power 
in pulsed laser diodes, dispersion in 
fibres and BER testing.

In use, the output BNC connector of 
the Model 1600XP can be plugged in di
rectly, or via a 50-ohm cable, to an os
cilloscope, spectrum analyser, or BER 
receiver port. The incoming optical sig
nal is converted by the waveform analy
ser into electrical output signals. Volt
age waveforms displayed are then refer
enced to the input optical power. Fre
quency response is flat from DC to 
150MHz with minimum rise and fall 
times of 3 nanoseconds.

For further information contact El
measco Instruments, 18 Hilly Street, 
Mortlake 2137 or phone (02) 736 2888.

Bi-Polar LED
Ampec Technologies announces an 

advancement in incandescent replace
ment techonology with their newest 
5mm Bi-Polar LED device, the MF200- 
BP, from Data Display Products.

The technology used in the produc
tion of standard Data Display units has 
now been improved to enable produc
tion of a smaller package with Bi-Polar 
capabilities. This unique product houses 
a full-wave bridge rectifier and can op
erate on a DC supply with either polari
ty, as well as on AC supply.

The MF200-BP series incorporates a 
multi-chip LED mounted in an industry 
standard 5mm midget flange base and is 
also available in bayonet and screw con
figurations. This device is a direct re
placement for incandescant lamps and is 
available in red, green and amber.

Full specifications are available from 
Ampec Technologies 8/142 James Ruse 
Drive, Rosehill 2142 or phone (02) 
689 3522. 7

NOTICE
EMC brand precision machined pin I.C. sockets 

are available with no interruption in supply from 
Ampec Technologies Pty Ltd.

Ampec carries a wide range of stock, and quotes short 
delivery times on large quantities and special items at 

very competitive prices.

Call AMPEC TECHNOLOGIES PTY LTD
Sydney (02) 689 3522 

Melbourne (03) 890 3654 
Brisbane (07) 288 8062

Telemetry link
The FOL 1000-4 and 500-4 fibre optic 

communication links from Electro Optic 
Developments, provide interference free 
acquisition and transmission of wide 
band analog signals in the presence of 
high electromagnetic fields.

This product has been designed spe
cially to provide accurate performance 
testing of electronic instrumentation 
controls under adverse conditions, such 
as electro-magnetic pulses associated 
with lightning strikes. The FOL series 
reliably record specific results from a 
single piece of equipment, uncorrupted 
by electro-magnetic pulses in the test 
environment.

For further details contact Rofin Aus
tralia, 36a Cedric Street, Mordialloc
3195 or phone (03) 580 0802. m
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PLASTIC FIBRE OPTIC FILAMENTS & CABLES

AVAILABILITY INCLUDES:
• SIZES from 0.25mm to 12.0mm
• SEVERAL TYPES and GRADES
• RETAIL & WHOLESALE:

QTY. DISCOUNT FOR OEM
• OVER Va MILLION METERS OF FIBRES 

IN STOCK

For product listing & pricing send stamped self 
addressed envelope.

For wholesale & OEM listing enclose business 
card & letterhead.

FIBRE OPTICS FOR:
DISPLAYS:
SIGNS. DECORATIVE EFFECTS, TRAFFIC SIGNALING.

LIGHT GUIDE:
INDUSTRIAL, MEDICAL ILLUMINATORS

INSTRUMENTS:
ENDOSCOPES, BORESCOPES, SENSORS, CONTROLGEAR

COMMUNICATION:
COMPUTER DATA, VISION & SOUND TRANSMISSION

UNIVERSAL FIBRE OPTICS CORPORATION 
PTY. LTD.

564 GLENHUNTLY ROAD, ELSTERNWICK 3185 
MELBOURNE VICTORIA

Phone (03) 523 5535 Fax: (03) 523 7208

Top of The Line In PCB Design
$ AUD1395.00

PROTEL-AUTOTRAX
This product has a host of new features to assist in the design of a PCB 
whether it is Through-Hole or SMD Technology Standard features 
include Automatic Component Placement. Interactive and Autorouting 
with Design Rule Checking
AUTOTRAX offers usable definable track widths from 1-255 mil and pads 
from 1-1000 mil A multilayer program including power and ground 
planes plus video drivers for CGA, EGA. VGA. VERGA Deluxe and 
Hercules Outputs include, plotters, printers, N/C Drill and Photoplotter 
Hardware requirements IBM PC/XT/AT/PS2 or compatibles with 640K 
RAM. 2 floppy drisk drives or 1 floppy plus hard disk PC or MS-DOS 
version 2 0 or greater Also supports 4Mb EMS
Other programs in Protel Family PROTEL-PCB-SCHEMATIC-ROUTE- 
TOOLBOX

Performance by Fujitsu
New InGaAs Avalanche Detector for 
Long Distance Optical Transmission 
Fujitsu has developed a new InGaAs Avalanche Detector 
for high bit rate, long distance optical transmission 
systems. The detector is designed for high efficiency 
and high frequency response in the 1.3 and 1.55 micron 
wavelength ranges. The photosensitive surface is 80 
microns in diameter and is coated with an antireflection 
film which provides surface passivation. The device is 
available in a hermetically sealed package with a sapphire 
window, fibre pigtailed package and chip on carrier.
Features:
• Reliable planar structure
• Flat spectral response
• Excellent quantum efficiency:

80% at 1300nm;
77% at 1550nm

• High cut-off frequency: 700MHz at 1300 and 1500nm 
• Low dark current: 200nA max. at 90% breakdown 

voltage
• Low excess noise factor (F valuej): typ. 5 at 1300 and 

1550nm

Fujitsu also offers other state of the art active devices 
such as LEDs and Laser Diode Modules for fibre 
optic communicaton systems.
For more information call (02) 438 2500
and let Fujitsu help expand 
and improve your transmission

FUJITSU
MICROELECTRONICS. INC.

PROTEL TECHNOLOGY PTY LTD
incorporated in Tasman.a A Member Company of Cntec Corporate
TECHNOPARK DOWSINGS POINT 
HOBART TASMANIA AUSTRALIA. 7010

POSTAL G.PO BOX 536F HOBART. 7001

TELEX AA 58260 CRTEC

PHONE NATIONAL (002)730100
INTERNATIONAL »6102 730100

FACSIMILE NATIONAL (002)731871
INTERNATIONAL +6102 73 1871

Electronic Development Sales Pty. Ltd.
92 Chandos Street, St. Leonards, N.S.W. 2065.

Tel' (02) 4382500. Fax: (02) 4383804. Telex: AA25963 
EDSAUS.



Radio Transmission & Reception Basics - 5

TRF Reception 
and AM demodulation
This month we look into details of the simplest type radio 
receiver, the TRF or tuned radio frequency receiver. Also we 
see the easiest method of demodulation, i.e., recovering the 
audio signal from the amplitude modulated carrier transmitted 
by the radio station.

by BRYAN MAHER

Having learned how speech and music 
is transmitted on an amplitude-modu
lated radio carrier, of course we would 
like to receive it at our home. How 
shall we do that?

We have seen in previous episodes of 
this series that the tuned circuit (induct
ance and capacitance) can sift out for us 
just the radio station we want to hear, 
rejecting all others.

Unless we live under the shadow of 
the radio station transmitting antenna 
mast, the amplitude modulated radio 
frequency signal arriving at our location 
will probably be quite low in intensity. 
If you live further out, say 100km from 
the station, the signal strength in your 
first tuned circuit, Fig.l, may be as low 
as 5, 10 or 20 microvolts. The only 
thing we can possibly do with that is to 
immediately amplify it up to a larger 
signal.

Probably we will need to amplify the 
received signal a number of times, 
through multiple stages, as Fig.2 sug
gests. Fig.2 is representative of the sim
plest type of radio receiver for ampli
tude modulation (AM) weak radio sig
nals. This type is called the tuned radio 
frequency or ‘TRF’ radio receiver.

POWER 
SUPPLIES

Fig.2: Block diagram of the TRF radio receiver 
discussed in the text.

TUNED 
CIRCUIT 
C1, LI. L2

The antenna labeled A in Fig.2 picks 
up all radio transmissions at our loca
tion. The first tuned circuit, B, responds 
to the frequency to which we have 
tuned the radio, attempting to reject all 
others. Alternately, in many portable 
radios without an external antenna the 
first tuned circuit is a ferrite rod core, 
like that in Fig.l, which picks up the 
magnetic field of the radio transmission 
directly within the tuned circuit itself. 
Either way the desired radio transmis
sion frequency circulates between the 
inductance and capacitance of tuned cir
cuit B.

Unfortunately there are inevitably 
some resistive losses associated with 
that tuned circuit, so its quality factor 
or ‘Q’ is not infinite. This results in im
perfect rejection of unwanted other fre
quencies, so to sufficiently reject the 
myriad other transmissions on the air 
we usually pass the signal through two, 
three or more tuned circuits.

Passing through each such tuned cir
cuit, shown in Fig.2 as B, D and F, our 
wanted signal becomes more dominant 
while all the unwanted frequencies 
weaken, until (hopefully) only the 
strong wanted signal remains.

Tuned RF amplifiers
Tuned circuits can select a frequency, 

but do not make the desired signal any 
larger. For that we need amplifier 
stages. As we are dealing with radio fre
quencies (RF), we need RF amplifier 
stages designed to respond to those high 
frequencies. RF amplifier stages are 
quite different from the audio frequency 
(AF) amplifiers you may have met in 
hifi record players etc.

Audio amplifiers are not tuned; quite 
the contrary. They are deliberately 
made to amplify all frequencies equally 
over the whole audible frequency range, 
as Fig.3(a). RF amplifiers are different 
in that they are only wanted to amplify 
a narrow band of frequencies, as 
Fig.3(b) suggests.

Fig.1: The first tuned circuit of this 
radio consists of the ferrite cored 
coil in the centre and the miniature 
tuning capacitor at lower left.
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audio amplifier is not tuned, its
response is flat over a wide range.

Fig.3(b): The response of a tuned RF
amplifier - much narrower.

The second tuned circuit, D in Fig.2, 
is an intimate part of the first RF ampli
fier stage. Also the third tuned circuit, 
F, is part of E, the second RF ampli
fier.

Although there are many tuned RF 
amplifier circuit designs in use, details 
of one possible circuit configuration 
suitable for the first and second tuned 
circuits and first RF amplifier are shown 
in Fig.4.

Here Ll-Cl forms the first tuned cir
cuit fed from the antenna. L2 is a sec
ondary winding magnetically coupling 
signal from Cl-Ll to the first RF ampli
fier. This is possibly a 2N4416, 2N5245 
or similar N-channel junction field ef
fect transistor (JFET).

These transistors have three termi
nals, drain (D), gate (G), and source 
(S), and are designed to have small gate 
leakage current to avoid loading the Q 
of the preceding tuned circuit. Also 
these types of transistor work well at 
radio frequencies, up to 400MHz.

The purpose of RI is to generate a 
small bias voltage drop, positive at the 
source S. The RF currents flowing in 
RI are smoothed by the bypass capaci
tor C3 so that only a DC voltage re
mains across RI. The gate G is returned 
via L2 to the bottom or negative end of 
RI and to ground. In this way the 
equivalent of a negative bias is applied 
to the gate G, i.e., the gate is more 
negative (less positive) than the source.

This bias controls the drain-source 
current flowing in the transistor. (If we 
did not have this DC negative bias volt

age applied to the gate, the drain-source 
current would be too large and uncon
trollable).

The drain-source RF currents flowing 
in the transistor are also controlled by 
the RF voltage applied by L2 to the 
gate.

Each time the RF voltage on the gate 
goes up and down on the positive half 
of the RF cycle, this causes the transis
tor drain current to rise and fall accord
ingly. This changes the RF magnetic 
field in the coil L3, the fall of this mag
netic field then setting up a back volt
age which charges up C2 in the coil-ca
pacitor energy interchange - as we dis
covered in past articles of this series.

As before this action occurs only over 
a narrow band of frequencies and be
cause of the gain of the transistor, the 
voltage to which C2 charges is much 
greater than the RF drive voltage ap
plied to the transistor gate terminal. By 
this means the first tuned RF amplifier 
has considerable voltage gain for fre
quencies in a narrow band centred on 
fo, the centre frequency to which the 
coil and capacitor are tuned, as depicted 
in Fig.3(b).

The whole tuned-gain process is re
peated in the second tuned RF amplifier 
(E in Fig.2), with its tuned load F, the 
signal fed to it by tuned circuit D in like 
manner.

Because every tuned stage in this re
ceiver is tuned to the same frequency 
fo, this radio receiver qualifies for the 
name ‘TRF’ or tuned radio frequency 
receiver. This simple, obvious scheme 
was the first type of radio receiver used 
from the origin of radio frequency am
plification, which followed from the in
vention by Lee de Forest of the triode 
vacuum tube in 1907.
Tuning capacitors

The arrows through the tuning capaci
tors Cl and C2 in Fig.4 indicate that 
those tuning capacitors can be varied by 
hand. Sometimes this means only a 
knob on the shaft of a variable capaci
tor, but generally a geared-down dial is

Fig.4: One possible circuit for a 
tuned RF amplifier stage, using a 
FET.

used to make the adjustment process 
less critical.

This ‘tuning’ is used to set the centre 
frequency, fo, equal to the carrier fre
quency of the station you want to hear. 
If you don't like the program on that 
station, manually adjusting Cl and C2 
(Fig.4) and also the corresponding tun
ing capacitors in tuned circuit F, will 
shift fo for all of the tuned circuits to 
the carrier frequency of some other sta
tion you prefer.

For this scheme to succeed, with the 
receiver convenient to tune, all three 
tuned circuits (B, D and F of Fig.2) 
must be changed together so that they 
are always tuned to the same chosen 
frequency.

In ancient radio receivers, before 
about 1920, all three tuning capacitors 
would be separately adjusted to the 
wanted station. As that was a woefully 
difficult procedure, someone around 
1923 thought it would be the obvious 
thing to build all three tuning capacitors 
‘ganged together’ on a common shaft, 
so one knob or geared dial could tune 
all three simultaneously as shown in 
Fig.5.
Ganged tuning & tracking

Naturally we want the turning of that 
shaft to tune all three tuned circuits to 
exactly the same frequency, all the way 
across the frequency range covered. 
This exactness is called the tracking 
ability of the design. To achieve accu
rate tracking all three tuning coils would 
have identical inductance value and all 
three sections of the tuning ‘gang’ 
would have identical capacitance value 
at any one setting.

For tuning across the broadcast band 
each capacitor section may typically 
have a capacitance range from 60pF to 
160pF (picofarads). Other larger tuning 
capacitors, such as the one shown in 
Fig.5, have higher values from 50pF to 
350pF.

With these larger tuning capacitors 
the tuning coils would have a corre
spondingly smaller inductance value, be
cause the frequency fo to which any 
tuned circuit is tuned is given by:

fo = 1.0/(2 Pi V[LC]) 
where fo = desired centre frequency

Pi = 3.1416
C = capacitance of tuning 

capacitor
L = inductance of tuning 

inductance.
Here we see the frequency fo is decided 
by (the square root of) the product [ca
pacitance x inductance], so for a given 
fo, larger values of C require a smaller 
inductance L.
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TRF Reception
Quality Q

How well the tuned circuit rejects un
wanted other stations is indicated by the 
width of the ‘skirt’ of the tuning curve - 
see Fig.3(b). The higher the quality fac
tor Q, of any tuned circuit, the nar
rower is the skirt of the tuning curve, 
giving better rejection of unwanted ad
jacent transmitters.

We measure the width at the points 
each side of centre frequency where the 
response has fallen to half power, 
known as the *-3dB points’, and we call 
this width delta f.

Previously we defined Q as the ratio:
(Energy in coil and capacitor)

Q =------------ ----------------------------
(Energy lost each cycle)

But it can be shown that this is equiva
lent to
Q_ (2 Pi f L)

R 
and also that 

f 
Q =--------------------  

(delta f) 
where R = resistance of coil and leads

L = inductance of the coil 
f = the frequency tuned

Pi = 3.1416
(delta f) = width of response curve 

at -3dB points.

Choices of C and L
In many coil-capacitor designs using a 

larger capacitor and smaller coil of cor
respondingly less inductance, it is found 
that although the value of L is reduced, 
the coil resistance R is reduced much 
more, giving a higher value of Q. For 
this reason some electronics designers of 
high class radios opt for a high L-C 
ratio. Of course the product of L and C

Fig.5: Close-up of a fairly large three 
gang tuning capacitor for tuning the 
broadcast band. All three variable 50 
- 350pF sections are on a common 
shaft.

is the same, so that the chosen tuned 
frequency fo is not changed.

But large values of C result in large 
physical dimensions, therefore other de
signers might choose smaller C and 
achieve a larger L even with a little coil 
by winding the coil on a ferrite (iron 
dust-ceramic) core. This way remark
ably small miniature tuning circuits can 
be manufactured, such as the coils and 
capacitor shown in the photo of Fig.6.

Note that the miniature tuning capaci
tor and ferrite cored coil in Fig.6 tunes 
over the same range of frequencies as 
does the large capacitor of Fig.5 when 
combined with shielded air-cored coils 
of smaller inductance.
Trimmers

Most manufacturers of coils find it 
impossible to wind sets of three coils all 
having precisely the same value of in
ductance. Similarly it is too much to ask 
variable capacitor manufacturers to pro
duce sets of ganged capacitors of exactly 
equal capacitance value.

To accommodate these small discrep
ancies, very small adjustable capacitors 
are usually mounted on the three-gang 
capacitors, each connected in parallel 
with one capacitance section. The idea 
is that when the radio receiver is built 
and in operation, it is tuned to a station 
and these little adjustable ‘trimming ca
pacitors’ or trimmers are adjusted (usu
ally with an insulated screwdriver) until 
the volume received from the station is 
maximum.

We say that these trimmers are ‘ad
justable’ rather than ‘variable’. ‘Vari
able’ means designed with robust shaft 
bearings (sometimes ball races) so that 
the capacitor can be varied thousands of 
times over years of use, as you change 
stations.

But ‘adjustable’ means that such a ca
pacitor is designed more flimsily, good 
enough to be adjusted a few times dur-

Fig.6: A much smaller two-gang 
tuning capacitor (lower right - about 
actual size), which uses plastic 
dielectric between the plates instead 
of air.

ing the initial ‘lining-up’ or alignment of 
the-receiver, but not of strong enough 
construction to withstand being adjusted 
too many times. We ‘line up’ the receiv
er, then leave those little trimmer ca
pacitors alone.

Notice in Fig.4 that for emphasis we 
have used a different symbol for the 
trimmer capacitors CIA and C2A (dif
ferent from the main tuning gang ca
pacitors Cl and C2).

Modulated RF envelope
The signal in the antenna, tuned cir

cuits and RF amplifiers is the amplitude 
modulated radio frequency signal ema
nating from the transmitter as we dis
cussed last month, shown here again in 
Fig.7. This is the time domain view 
showing the high frequency (carrier fre
quency) RF signal, the amplitude of 
which goes up and down at audio fre
quency.

The horizontal axis of Fig.7(a) is ordi
nary real time, in microseconds, while 
the vertical axis is signal strength. We 
depict here how it would look when 
modulated by an audio frequency sine 
wave. It is a picture of a varying radio 
frequency signal, but the audio signal 
carried by it’ is not to be seen directly. 
It implied in Fig.7(a) as the imaginary 
envelope we can see in our mind's eye, 
which would enclose either the top or 
bottom of the waveform shown.

Fig.7(b) is a visualization of the same 
thing, but drawn with frequency as the 
horizontal axis. Recall from last month 
that, for modulation by an audio fre
quency sine wave, the frequency do
main picture Fig.7(b) shows a signal 
composed of three frequencies:
1. the carrier,
2. the lower sideband (LSB), and 
3. the upper sideband (USB).

The carrier is the nominal station 
radio frequency, to which the transmit-

Fig.7(a): The waveform of an 
amplitude-modulated RF signal 
(slightly over modulated). The signal 
itself is of a high frequency, but its 
amplitude is varying at a lower rate - 
that of the modulating signal.
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RF 
AMPLITUDE

LSB CARRIER USB FREQUENCY
Ifc-fml fc (fc+fm)

Fig.7(b): The carrier, upper and lower 
sidebands for the case of a carrier 
modulated by a sinewave audio 
frequency.

ter and our receiver tuned circuits are 
tuned. In the tuned circuits this fre
quency is often called the centre fre
quency. The upper sideband (USB) is a 
second radio frequency signal whose 
frequency is equal to the sum of the 
carrier frequency and the audio fre
quency, while the lower sideband (LSB) 
is a third radio frequency signal whose 
frequency is equal to the carrier fre
quency minus the audio frequency.

Thus our tuned circuits must be made 
so that their response, shown in 
Fig.3(b), is wide enough to admit both 
upper and lower sidebands as well as 
the carrier.
Demodulation

So far so good. We have captured in 
our receiver the desired amplitude- 
modulated (AM) radio frequency signal, 
and made it big and strong. But so far, 
at position F in the block diagram Fig.2, 
we do not have a signal to which we can 
listen. We now must somehow extract 
the audio information, the audio signal, 
out of that mixture of three RF signals.

The process for doing just that is 
called demodulation, and (lucky for us) 
for an AM signal as in Fig.7 that is not 
a difficult task.

Let us now look into the details of 
section G and the tuned circuit F which 
feeds it in the block diagram Fig.2, 
keeping in mind the modulated RF sig
nal as shown in Fig.7(a).

The details are shown in Fig.8. The 
tuned circuit F (which is the tuned load 
for the last RF amplifier E in Fig.2) has 
a small secondary winding L6. This 
winding couples the modulated RF sig
nal to diode DI and its load resistor R3. 
The diode allows all the positive (top 
half) half-cycles of the modulated RF 
signal to pass, and flow down the load 
resistor R3 to ground. The current flow
ing through the diode is shown in Fig.9, 
which is simply the top half of Fig.7(a).

All negative signal voltage (i.e, the

AUDIO SIGNAL TO 
VOLUME CONTROL 
AND AUDIO 
AMPLIFIER

Fig.8: A basic diode demodulator for AM signals, as discussed in the text. 
This type of demodulator is also called a ‘diode detector’.

bottom half of Fig.7(a)) is blocked by 
diode Di.

We see in Fig.9 that the fast details of 
the waveform, (at radio frequency), 
varying in amplitude slowly (at audio 
frequency), could be enclosed between 
the base line and the top envelope. And 
that top envelope is the shape of the 
audio sine wave.

All those fast RF components flow 
very easily down capacitor C6 to 
ground. We carefully choose the value 
of C6 to be large enough that it is a 
very low impedance to such high fre
quency signals. Therefore the high fre
quency components of the waveform 
Fig.9, in flowing down C6, develop al
most no voltage across C6. We say that 
we have used C6 ‘to bypass all RF com
ponents to ground’.
DC & audio components

Clearly in the waveform Fig.9 there is 
more than just the RF components. 
There is a DC level, as shown by the 
fact that all of the waveform is above 
the zero baseline - everything is posi
tive, nothing is negative (nothing below 
zero).

Furthermore that DC level is not con
stant, but varying at the slow audio 
rate. Such slow changes do not flow 
easily down capacitor C6, as its value is 

Fig.9: The output current of diode D1 in Fig.8 is just the positive half-cycles of 
the modulated AM signal, which contains a DC level varying at an audio rate.

not large enough for that. Therefore 
those slow changing DC levels flow 
mostly down the parallel path R3. So 
across R3 is developed a varying DC 
voltage, positive at the top of R3, and 
changing at an audio rate.

As we have no use (at the moment) 
for that DC component, we pass only 
its audio frequency variations. To do 
this we place coupling capacitor C7 in 
the signal path, choosing its value to be 
quite large so that it can pass all audio 
frequency components, blocking only 
the DC level itself. Therefore the time 
constant (C7.R4) is made quite long, 
longer than the period of the lowest 
audio frequency we want to hear.

As you have possibly realised, C7 and 
R4 form a voltage divider, with the im
pedance (reactance) of C7 given by:

1.0
Capacitor impedance Xc = —------------- 

(2 Pi f C)
If C7 is made so large that Xc is much 
smaller (at low audio frequencies) than 
the resistance of R4, most of the audio 
voltage will be developed across R4, to 
be passed on to the following audio am
plifier.

We'll be looking at the audio ampli
fier in the next installment, so 1 hope 
you'll join us. ®
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THE EQUIPMENT YOU NEED, 
AT BARGAIN PRICES!

RELAYS

S.P D.T. 3Aconnectors
Cat C12010 $1.50 $1.30

D P.D.T 3A connectors ...
$1.95 $1.75
SPDT 12VCoil 10A240VS14114
$7.95

100 + 
S14060 
$1.10 
S14061 
$1.30

$7.50 $6.95

10WHORN SPEAKERS
White durable plastic. 8 ohms

S7.95

Normally $11.95 
10 + 

$6.95

HUNG CHANG (RITRONI 
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 easily 
tested. The display shows faults of components, size of a 
component value, and characteristics of components. This 
feature is ideal to troubleshoot solid state circuits and 

components with no 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

CRT
25T: ® I150mm) Flat-faced high brightness CRT with Internal Graticule 
Effective display area: 8 x 10 div (1 div 10 mm)
Acceleration potential: 2KV

VERTICAL
Operating Modes: CH-A. CH-B. DUAL. ADD (CH-B can be inverted ) 
Dual modes Alter; 0 2ufs • 0 5ms/div. Chop. 1ms • 0.5s/div 
CHOP frequency 200KHz approximately
Deflection factor: 5m V/div 20V/div ♦ 3%. 12 ranges in 1 -2-5 step with fine 
control
Bandwidth: DC: DC -20MHz (-3dB). AC: tOHz-2OMHz 3dB) 
Rise Time: Less than 17ns
Overshoot: Less than 3%
Input Impedance: 1M ohm • - 5%. 20pF + / 3pF
Maximum Input Voltage: 600Vp-p or 300V (DC * AC Peak) 
Channel Isolation: Better than 60 dB at 1KHz

HORIZONTAL
Sweep Modes: NORMAL, and AUTO
Time Base: 0 2ufs-0 5s/div +/ 3% 20 ranges in 1-2-5 step with fine control 
Sweep Magnifier: 5 times (5X MAG)
Linearity: 3%

TRIGGERING
%Or be"er '°r 20Hz ■ 20MHz (TnMeraMe to more 

than 30MHz) EXTERNAL 1 Vp-p or better for DC - 20MHz (Triggerable lo 
more than 30MHz)
Source: INT. CH-A, CH-B. LINE and EXT
Aulo foHree^u^ Nega,lve- co^nuosly variable with level control PULL 

and Tv TV SYNC Vert,cal and Horizontal Sync 
«2- a ow5 anX P°rt,on 01 comPlex TV video waveform to be

synchronized and expanded for viewing TV-H (Line) and TV-V (Frame) are 
switched automatically by SWEEP TIME/DIV switch
TV-V 0 5s/div to 0.1ms/div TV-H.50ufs/div to 0.2ufs/div

X-Y OPERATIONS
X-Y Operations: CH-A: Y axis CH-B X axis Highest Sensitivity 5mV/div

COMPONENT TESTER
Tes’er: Max AC 9V at the terminal with nc load Max current 2mA 

when the terminal is shorted (Internal resistance is 4 7K ohm) 

OTHER SPECIFICATIONS
Intensity Modulation: TTL LEVEL (3Vp-o) Positive bnnhier

Tv ?,C ' MAXIMUM INPUT VOLTAGE so? (DC + AC Peak) 

2ullage: 0 SVp.p u-5%. 1KHz+/-5% Square wave.
Trace Rotation.Eiectncally adjustable on the front panel 
Power Requirements: AC; 100, 120. 220, 240V 20W 
Weight: 7kg approximately
Size: 162(H) x 294(W) x 352(D)mm

NICADS!
Save a fortune on expensive 
throw away batteries with these 
quality Nicads and Rechargers!
Size Desc. 10 100*
AA 450 mA H $2.95 $2.75 $2.50

nnn U.UU

Cat. Q12105 only $895
(tax exempt only $775)

Bulk orders, schools, please phone (03) 543 2166 for 
special low pricing

C 1.2 A.H.
D 1.2 A.H

$9.95 $9.50 $8.95
$9.95 $9.50 $8.95

RECHARGEABLE 12V 
1 2AHGELL BATTERY

Leakproof, long service life batteries 
ideal for security systems.
emergency lighting or as a computer 
backup power supply, etc
Cal. SI 5029 
1 9 
$13.95

Normally S19.95

$12.95

ARLEC SUPER TOOL
A versatile 12V electric tool for 
• Sanding 
• Engraving 
• Grinding 
• Polishing 
e Cutting 
• Drilling 
• Milling 
• Erasing, etc 
Features:
Operates on safe, low 12 volts from 
mains electricity via AC adaptor 
(supplied). Light and easy to handle 
with touch switch and lock for 
continuous running High torque 
motor 10.000 R P M. Can drill 2mm 
holes in steel 2 year guarantee 
Contents:
• 12V Super Tool
• Plugpack AC adaptor
• 1 spherical milling cutter
• 1 wire brush
• 1 grinding wheel
e 4 drill bits. 0.6. 0 8. 1 0. 1 2mm
• Set of 5 chuck collets
• 6 eraser sticks
• Instruction sheets
Cat T12300 $64.95

METEX 
M-3650 
MULTIMETER 
20A, 31/z digit frequency 
counter multimeter with 
capacitance meter and 
transistor tester.
This spectacular, rugged and 
compac* DMM has a bright yellow 
high impact plastic case It features 
a frequency counter (to 200kHz). 
diode and transistor test, continuity 
(with buzzer), capacitance meter, up 
to 20 amp current measurement and 
comprehensive AC/DC voltage, 
current and resistance ranges 
CHECK THESE FEATURES. ..

Push-button ON/OFF switch 
Audible continuity test 
Single function. 30 position easy to 
use rotary switch for FUNCTION 
and RANGE selection 
Transistor test 
Diode test 
Quality probes

High contrast LCD 
Full overload protection 
20 Amp 
Built in tilting bail 
Capacitance meter 
Instruction manual

Q91550 .... Normally$165

Special, only $129

B
ELECTRET MIC 

INSERTS
With pins for easy board insertion 
Cat. C10170

CAT.No 1-9 10 +
M10230 $14.95 $13.95

W f WrMODEM TRANSFORMER
PCB pins, spacing 25mm, equipment 
to line, 15mm between equipment 
pins, 25mm between line pins.

$8.95

$13.95

* • • • •

1-9
$1.20

10 +
$1.00

100.
$0.90

ECONOMY 
TRANSFORMERS

10 TURN WIRE WOUND 
POTENTIOMETER 
Spectrol Model 534 
Va" shaft.
Equiv (Bourns 3540S, Beckman 
7256)
Dials to suit 16-1-11,18-1-11,
21-1-11 
R14050 
R14055 
R14060 
R14070 
R14080 
R14090 
1-9
$9.95

50R
100R 
200R 
500R
1K
2K

R14100
R14110
R14120
R14130
R14140

5K 
10K 
20K 
50K 
100K

10+
$9.50

ULTRASONIC 
TRANSDUCERS

^d to transmit at 40kHz 
) and receive at 40kHz

(L19991) with up to 20V I/P on the 
transmitter These units can t be 
heard and so are ideal for TV remote 
controls, water level detectors, 
burgalar alarms, motion detectors 
and information carriers as they can 
be either pulsed or used in the 
continuous wave mode 
Full specifications below for design 
purposes
Maximum Input Voltage: 20V rms 
Centre Frequency (kHz): 40 + 10 
Sound Pressure Level 10V RMS:

110dB min
Sensitivity (dB/v/ubar) min.:

65 min
Bandwidth (kHz):

Transmit: 4.0 (at 100dB)
Receiver 5.0 (at 73dB) 

Impedance:
Transmit: 500
Receiver 5000

Cat. L19990 (Transmitter) $6.95 
Cat. L19991 (Receiver) $6.95

METEX 
3530 
MULTIMETER
This instrument is a compact, 
rugged, battery operated, hand held 
3 V2 digit multimeter for measuring 
DC and AC voltage. DC and AC 
current, Resistance and Diode, 
Capacitance. Transistor hFE and 
Continuity Test The Dual-slope A-D 
Converter uses C-MOS technology 
for auto-zeroing, polarity selection 
and over-range indication. Full 
overload is provided It is an ideal 
instrument for use in the field, 
laboratory, workshop, hobby and 
home applications 
Features...
• Push-button ON/OFF power switch 
• Single 30 position easy to use 

rotary switch for FUNCTION and 
RANGE selection

• 1/2" high contrast LCD
• Automatic over-range indication 

with the " 1" displayed
• Automatic polarity indication on 

DC ranges
• All ranges fully protected plus 

Automatic "ZERO” of all ranges 
without short circuit except 200 ohm 
Range which shows "000 or 001"

• High Surge Voltage protection
1 5KV-3KV

• Capacitance measurements to 1pF 
• Diode testing with 1 mA fixed

current.
• Audible Continuity Test 
• Transistor hFE Test 
SPECIFICATIONS 
Maximum Display: 1999 counts 
3’/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 
Temperature Ranges: Operatinq 
0 C to + 40-C 
Power Supply: one 9 volt battery 
(006P or FC-1 type of equivalent) 
Cat Q91540 Normally $139

SPECIAL $109

2155 240V 6-15V 1A 
Cat. M12155 $9.95
2156 240V 6-15V 2A 
Cat M12156 $14.95
2840 240V 9V CT 
Cat. M12840 $5.95 $4.95
2851 240V 12-6V CT 150mA 
Cat M12851 $5.95 $5.50
2860 240V 15V CT 250mA
Cat. M12860 $5.95 $4.95
6672 240V 15-30V 1A tapped 
Cat M16672 $14.95 $13.95

RCA GOLD PLATED 
PLUGS AND SOCKETS

For those who need the ultimate in
connection Essential for laser disc 
players 10 get that fantastic sound
quality
Plug Cat P10151
Socket Cat P10150

$2.95
$2.25

SOLDER ROLLS
Absolutely top quality, unlike our 
oppositions!
60/40 Resin cored
Cat.No. Description 
T31000 71mm 250gm
T31002 71mm500gm 
T31010 91mm 250gm
T31012 91mm 500gm 
T31020 1.6mm 250gm

Price 
$8.95 

$15.95 
$7.95 

$14.95 
$7.50

T31022 16mm 500gm $13.95
T31030 71mm 1 metre
T31032 91mm 1 metre

$1.50 
$1.25

T31034 16mm 1 metre $1.00

SPECTROL MULTIDIALS
MODEL 15-1-11

Number of turns: 10
Minor Scale Division: 1/500 turn
Shaft Bore: 6 35mm (1Z4 )
Finish: Satin Chrome
Body Size: 25 4 x 44 45mm

(1 x 13/4")
Depth: 25 4mm (1")
Weight: 45.4g (1 6oz )
Cat.R14405 ............. $45.95

SPECIAL, $35.95

MODEL 16-1-11
Number of turns: 15
Minor Scale Division: 1/50 turn
Shaft Bore: 6.35mm (1/4")
Finish: Clear Anodize
Body Size: 22.2mm diameter ( 875' )
Depth: 22.2mm ( 875")
Weight: I9 8g(0.7oz )
Cat. R14400 ............. $26.95

SPECIAL, $21.50

MODEL 21-1-11
Number of turns: 15
Minor Scale Division: 1/100 turn
Shaft Bore: 6.35mm (1/4")
Finish: Satin Chrome
Body Size: 46 04mm diameter 
(1.812")

Depth: 25 4mm (1")
Weight: 85 g (3oz )
Cat.R14410 ......... $46.95

SPECIAL, $37.50



GET MORE FOR YOUR DOLLAR
WITH ROD IRVING ELECTRONICS!

Regardless of where you live in Australia, you can take advantage of Rod Irving Electronics discount pnces¡either through 
our Sydney and Melbourne stores or our Mail Order Service. Simply phone your orders through on (008) 33 5757 for the 

cost of only a local call. (Inquiries and local orders phone (03) 543 7877)

QUALITY 3mm LEDS
Cat. No. Col.

$11.95Cat. T11271

QUALITY 5mm LEDS
Cat. No. Col.

1K .....
2K
5K 
10K
20K

10+ 
$3.20 
$3.20 
$3.20 
$3.20

$3.50 
$3.50 
$3.50 
$3.50 
$3.50

Z10140 Red $0.15 $0.12 $0.10 
Z10141 Grn $0.20 $0.15 $0.12 
Zl0i43Ylw $0.20 $0.15 $0.12 
Zl0i45Ora $0.20 $0.15 $0.12

Z10150 Red $0.08 $0.07 $0.06
Z10151 Grn $0.15 $0.12 $0.10
Zl0l52Ylw $0.15 $0.12 $0.10

10+ 100+

10f 100+

50K $3.50
100K $3.50
200K $3.50
500K $3.50

ECONOMY SOLDER 
SUCKER

Light weight
Sturdy construction
Easy to remove tip
Excellent value for money'

SPECTROL 64Y 
MULTI TURN TRIMPOTS

ECONOMY ANTISTATIC 
SOLDER SUCKER

a Light weight
a Sturdy construction 
a Easy to remove tip 
• Excellent value for money!

Cat.No. 
RI4700 
R14710 
R14720 
RI 4730 
R14740 
R14750 
R14760 
RI 4770 
R14780 
R14790 
R14800 
R14810 
R14820 
R14830 
R14840 
R14850

Description 1-9 
10R . $3.50
20R $3.50
50R $3.50
100R $3.50
200R $3.50
500R $3.50 $3.20 

$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$3.20
$3.20

$13.95Cat. T11281

$3.501M

DB25 CONNECTOR 
SPECIALS!

TYPE
9P
9S 
9C 
15P
15S 
15C 
25P 
25S 
25C

$0.70 
$0.70 
$0.60 
$0.70 
$0.70 
$0.70 
$0.70 
$0.75 
$0.70

10 + 
$0.60 
$0.60 
$0.50 
$0.65 
$0.65 
$0.60 
$0.60 
$0.65 
$0 60

100 +
$0.50 
$0.50 
$0.40 
$0 60 
$0.60 
$0.50 
$0.50 
$0.60 
$0.50

KEY SWITCHES
1-9 10 +

Cat S12500 Normally $7 95
1-9 10+ 25 +
$4.95ea $4.25ea $3.95ea

HIGH INTENSITY 
RED LED BAR GRAPH

Dimensions:
Overall 63mm across. 5mm high 
LEDs 10 x 5mm x 1mm
Cat.No
Z10180

1-9
$2.95

10 + 
$2.75

10 + 
$2.50 
$2.50

100 + 
$1.95 
$1.95

DB 25 CRIMP SPECIALS!
Type 1-9
Female $2.95
Male. .. $2.95

MINIATURE HEATSINK
A great little fellow if you are short ot 
space Great price too. because we 
import direct so you save' 
Dimensions 19(L) x 13(W) x 9(H)mm
CatNo
Hi 0606

1-9
$0.40

10 + 
$0.35

CHROME LED BEZELS
9mm hole, available 3 colours 

CatNo Description Price 
S14030 Red $1.20
S14032 Green $1.45
S14034 Yellow $1.45

DIECAST BOXES
Diecast boxes are excellent for 
RF shielding, and strength 
Screws are provided with each box 
H11451 100 x 50 x 25mm $ 5.95 
H11452 110 x 60 x 30mm $ 6.50 
H11453 120x65 x 40mm $ 6.95 
H11461 120 x 94 x 53mm $11.50 
H11462 188 x 120 x 78mm $13.50 
H11464 188 x 188 x 64mm $29.50

METEX 
4500H 
MULTIMETER 
10A, V/2 digit multimeter 
with digital nold, 
transistor tester and 
audible continuity tester. 
The Metex 4500H is perfect for the 
technician, engineer or enthusiast 
who requires the higher accuracy of 
a 41/2 digit multimeter This meter is 
exceptionally accurate, (just look at 
the specifications), and yet, still 
retains an exceptionally low price* 
The Metex 4500H features digital 
hold which is normally only found on 
very expensive multimeters. This 
enables you take a reading and hold 
that reading on display even after 
you have removed the probes, 
simply by pressing the hold button 
CHECK THESE FEATURES...

Readout hold 
Transistor Tester 
4^42 digit x 142"(H) LCD 
Audible continuity tester 
Push-button ON/OFF switch 
Quality set of probes 
Sinqle function. 30 position easy 
to use rotary switch for FUNCTION 
and RANGE selection 
Built in tilting bail 
Instruction manual 
Full overload protection 
hFE test 
Battery and Spare fuse 
Diode Tester 
Vinyl case

Q91560 .... Normally $175
Special, only $159

NEW TRANSISTORS
Rod Irving Electronics have two new 
transistors which will replace a 
multitude of common hard to get 
devices
The PN100 is a NPN general purpose 
medium power amp and switch with 
continuous collector current up to 
500mA
The PN200 is a PNP general purpose 
amp at collector currents to 1 Amp
Both are TO-82 plastic package
PN100 REPLACES:
PN2221. PN2222. PN2222A, 
PN3585. PN3568. PN3569. PN3643. 
PN5133. 2N2219A, 2N2222A.
2N3414, 2N3415. 2N3416. 2N3417. 
2N3700. 2N3704. 2N3904. 2N4123. 
2N4124. 2N4401.2N5088. 2N5210
PN200 REPLACES
PN2907. PN2907A. PN3638.
PN3638A. PN3640. PN3644.
PN4121. PN4143, PN4248. PN4249
PN4250. PN4355. PN4916. PN4917 
PN5910. 2N2905A. 2N3467.
2N3702. 2N3906. 2N4125. 2N4126.
2N4291.2N4402. 2N4403. 2N5086.
2N5087. 2N5447
PNIOOCat T90001
PN200Cat T90002

$0.20
10+
$0.18

100 +
$0.15

NOW OPEN IN 
svnNWiSYDNEY!
74 PARRAMATTA RD, STANMORE 

PHONE (02) 519 3134

CAR BATTERY ISOLATOR 
Designed for car burglar alarm back
up battery Allows the back-up battery 
to be charged from the car battery 
and isolates the back-up battery by 
not allowing the back-up battery to 
drain back to the car battery

CANNON TYPE 
CONNECTORS

10 +

A12095 $3.20

NUMERIC KEYPAD 
Unencoded keypad. 10 digit keys 
plus two utHity keys Light grey in 
colour
OUTPUT ARRANGEMENT: 
Output Pin N° Symbol

2
3

5.....
6.....

9 ............
10 
Catd9030 
1-9
$2.95

Shield plate 
Column 2 
Row 4 
Column3 
Row 1

. Column 1 
Row 2 
Row 3 
NA

10 +
$2.50

100 +
$1.95

P10960 3 PIN LINE MALE
$3.90 .........................$3.50
P10962 3 PIN CHASIS MALE
$3.00
P10964 3 PIN LINE FEMALE

$2.50

METEX 
3800 
MULTIMETER
This instrument is a compact, 
ruqged. battery operated, hand held 
3 digit multimeter for measuring 
DC and AC voltage, DC and AC 
current Resistance and Diode, for 
testing Audible continuity and 
transistor hFE The Dual-slope A-D 
Converter uses C-MOS technology 
for auto-zeroing, polarity selection 
and over-range indication Full 
overload is provided It is an ideal 
instrument for use in the field, 
laboratory, workshop, hobby and 
home applications 
Features...
• Push-button ON/OFF power switch 
• Single 30 position easy to use 

rotary switch for FUNCTION and 
RANGE selection

• 1/2" high contrast LCD
• Automatic over-range indication 

with the "1" displayed
• Automatic polarity indication on 

DC ranges
• All ranges fully protected plus 

Automatic "ZERO" of all ranges 
without short circuit except 200 ohm 
Range which shows ‘000 or 001 “

• High Surge Voltage protection 
1 5KV-3KV

• Diode testing with 1 mA fixed 
current

• Audible Continuity Test 
• Transistor hFE Test 
SPECIFICATIONS
Maximum Display: 1999 counts 
31/2 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
Temperature Ranges: Operating 
OC to + 40C
Power Supply: one 9 volt battery 
(006P or FC-1 type of equivalent) 
Cat Q91530 Normally $109

SPECIAL $79

PORTASOL 
PROFESSIONAL

Four tools in one Blow Torch.
Hot Blow. 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 built-in flint for 
igniting Portasol tip 
Includes snap case for storage

Cat T12639 $89.95

Rod Irving Electronics
SYDNEY: 74 Parramatta Rd

STANMORE 2048
Phone (02)519 3134 
Fax (02)516 3671

MELBOURNE 48 A Beckett St 
Phone (03)663 6151

NORTHCOTE 425 High St 
Phone (03)489 8866

CLAYTON 56 Renver Rd 
Phone (03)543 7877

SOUTH AUSTRALIA 
Electronic Discounters P/L 
305 Morphett St. ADELAIDE 
Phone (08)212 1799 
NOTE PRICES MAY VARY INTER
STATE DUE TO FREIGHT COSTS

MAILORDER
Local Orders (03) 543 7877 
Interstate Orders (008) 33 5757 
All Inqmnes: (03) 543 7877

CORRESPONDENCE
P O Box 620, CLAYTON 3168 
Telex AA 151938
Fax (03)543 2648

$4.50 $3.90
P10966 3 PIN CHASIS FEMALE

$4.95 $3.95

We have a great range of panel

MAIL ORDER HOTLINE 
008 335757 
(TOLL FREE | 

(STRICTLY ORDERS ONLY) 
LOCAL ORDERS 

A INQUIRIES 
(03) 543 7877

POSTAGE RATES:
$1 ! 
$10 
$25 
$50 
$100 
$200

$24.99
$49.99
$99.99

$2.00
$3.00
$4.00
$5.00

$199 $7.50
____ $499 $10.00 
$500 plus $12.50
The above postage rates are for 
basic postage only Road Freight, 
bulky and fragile items will be 
charged at different rates

BRAND NEW FANS
Quality, new fans for use in power 
amps, computers, hotspot cooling etc 
Anywhere you need Plenty of air 
240V 45/8" Cat T12461 $14.95 
115V 45/8 Cat T12463 $14.95 
240V 3’42" Cat T12465 $14.95 
115V 31/2" Cat T12467 $14.95 
10 f fans (mixed) only $10 each!

FAN GUARDS TO SUIT 
45/8" Cat T12471 $3.95
31/2" Cat T12475 $3.95

meters at great prices'
— +•- DescriptionCat.No.
□10500 
Q10502 
Q10504
Q10510 
Q10518 
QI0520 
QI 0525 
Q10530 
Q10533 
Q10535 
Q10538 
Q10540 
010550
Q10560

MU45 0-1 mA 
MU45 50-0/50uA 
MU45 0-100uA 
MU45 0-5A 
MU45 0-1A 
MU45 0-1A 
MU45 0-20V 
MU52E 0-1A 
MU52E 0-5A 
MU45 VU PMetre 
MU65 0-50uA 
MU65 0-1mA 
MU65 0-100uA 
MU65 0-20V

Price 
12.50 
1250 
12 50 
1250 
1250 
12 50 
1250 
14 50 
14.50 
14 95 
16 95 
16.95 
1695 
16 95

'Denotes registered tradmerks ot their

InqulriM to
RITRONICS WHOLESALE.
56 Renver Rd. Clayton
Ph (03)543 2166(3 lines)
Errors and omissions excepted
Pnces and specifications subject to 
change
IBM'. PC'. XT'. AT*, are regisiered 
trademarks ot International Business

VISA



New Products

Headsets
Andlin Enterprises has been ap

pointed authorised distributors of Plan
tronics headsets. Plantronics AG, of 
Switzerland, are the manufacturers of a 
wide range of headsets for many appli
cations. They are used by NASA on 
their space mission and 9 out of 10 of 
the 250 biggest corporations in the 
United States.

Andlin Enterprises offers the com
plete range of Plantronics headsets and 
can supply a headset for almost any 
telecommunications application. They 
suggest that Australian executives 
should examine the advantages of using 
headsets instead of handsfree tele
phones, as they offer greater privacy 
and convenience.

Further information from Andlin En
terprises, 19 Quentin Way, Eltham 3095 
or phone (03) 439 2204. 

one third the price of lower perform
ance rodents. The mouse is a serial type 
and interfaces with all the popular pack
ages. It automatically selects between 
Microsoft and Mouse Systems modes 
and comes with software to test, set up 
and operate.

A major improvement over other 
mice with the Electronic Solutions 
mouse is higher resolution and higher 
tracking speed - up to 600mm/sec. The 
ES Mouse is compatible with applica
tion software supporting Microsoft and 
Mouse Systems mice. This includes Au
toCAD, ClickArt, Desqview, Dr. Halo, 
GEM. Microsoft Windows, Microsoft 
Word, Norton Utilities, PageMaker, PC 
Paintbrush, Personal Editor, Smart
work, TopView, Ventura Publisher and 
many thousands more. Introductory 
price is $99 inc. tax.

Further information from Electronic 
Solutions, PO Box 426 Gladesville 2111 
or phone (02) 427 4422.

‘ZIP’ sockets

PCB mount speaker
IRH Components, has recently 

released a new miniature, mylar cone 
speaker transducer on the Australian 
market. Called the KSS 3108, it has a 
frequency response of 500 - 4000Hz and 
a resonant frequency of 1250Hz.

The power handling capacity of the 
KSS 3108 is lOOmW typical and 200mW 
maximum, delivering a minimum sound 
pressure level of 85dB(A) at 10cm with 
a 1kHz sine wave applied. The standard 
cOil impedance is 8 ohms with other im
pedances available to special order.

The new speaker is PCB mountable 
on pin spacings of 17.5mm, and has di
mensions of 31.5mm (dia) 15.1mm 
(height).

Further information from IRH Com
ponents, 32 Parramatta Road, Lid
combe 2141 or phone (02) 648 5455.

Low cost mouse
Electronic Solutions has just released 

a very high performance, industry 
standard mouse which sells for around
126 ELECTRONICS

Utilux has introduced a socket which 
takes up half the PC board space of a 
conventional DIP socket. It’s the Molex 
ZIP - which stands for Zig-zag In-line 
Package.

By arranging the connectors in a zig
zag pattern the ZIP socket allows for 
denser electronic packaging by reducing 
the length required by ordinary sockets. 
In the Molex ZIP socket, IC chips are 
rotated at 90° with staggered leads exit
ing through the edge.

ZIP sockets are available in two sizes 
- 16 circuit for 256K chips and 20 circuit 
for 1 Megabyte chips. The socket’s tin 
plated phosphor bronze terminals have 
dual beam contacts and housings are 
UL 94 V-0 glass filled polyester.

Further information from Utilux, 14 
Commercial Road, Kingsgrove 2208 or 
phone (02) 50 -0155.

SMT trial kit
OK Industries has released a newly 

designed kit that enables those working 
with surface mounted devices to evalu
ate, practice or train on assembly, pro
duction or rework techniques. 

The kit includes a full range of sur
face mounted components from chip ca
pacitors, transistors, PLCC’s and 100-
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pin gull-wing flat packs. To accommo
date the kit’s wide variety of compo
nents, the SMT-K1 also contains a trial 
board designed for this purpose. The 
board and components come complete 
in a reusable conductive tray which pre
vents static introduction to work ai’eas 
as well as providing storage.

Further information from Electronics 
Development Sales, 92 Chandos Street, 
St. Leonards 2065 or phone (02) 438 
2500.

‘Truckers’ 27MHz CB
Standard Communications announce 

the release of the GME Elecctrophone 
TX830 AM 40-channel Super Deluxe 
Truckers Citizens Band Transceiver.

The TX830 continues the GME Elec
trophone tradition of the unique ‘Auto 
Recall’ on the Truckies Road Alert 
Channel 8. For easy use, the TX830 
features the Ch.8 recall button conve
niently located on the microphone.

The TX830 also eliminates the need 
in many applications for an additional 
extension speaker. With more sets being 
flush mounted into overhead consoles of 
large trucks, the TX830 is assured of 
ready acceptance among truckers.

Other features include variable RF 
gain and the LED indicators double as 
power/modulation indicators showing 
relative power and modulation levels 
when transmitting.

Further information from Standard 
Communications, 6 Frank Street, 
Gladesville 2111 or phone (02) 816 
2198.

Computer cable
Belden Electronics now offers a light

weight, flexible and easy to terminate 

100 ohm cable for the interconnection 
of computers and peripheral devices.

Belden 1162A is a twinaxial cable 
with an air dielectric design, two con
ductors, polyethylene insulation, a sin
gle tinned copper braid shield (offering 
95% coverage to prevent EMI/RFI in
terference) and black PVC jacket.

The cable is UL listed, conforming to 
Style 2498 and is similar both in con
struction and electrical characteristics to 
Belden 9207 twinaxial cable.

For further information from Belden 
Electronics, PO Box 322, Clayton 3168 
or phone (03) 240 0448.

Instrument carts
Tektronix has introduced a portable 

instrument pedestal and three carts for 
test and measurement instruments. The 
new products include the K501 Tek-Tilt 
Pedestal, the K217S Rack-Mount In
strument Cart, the K318 Utility Cart, 
and additional options to the K212 Port
able Instrument Cart.

The K501 Tek-Tilt Pedestal features a 
swivel base that enables users to rotate 
and tilt bench-top portable instruments 
for easy operation and viewing. The 
K27S Rack-Mount Instrument Cart fea
tures rack-mount width, three trays 
(two tiltable), and lockable wheels. The 
sturdy cart is suited for the storage or 
transport of laboratory rack-mount in
struments.

The K318 Utility Cart is a general- 
purpose cart for industrial personal 
computers and test and measurement 
instruments. The table height cart fea
tures an accessories drawer and a sliding 
tray to enhance work surface size.

Further information from Tektronix 
Australia, 80 Waterloo Road, North 
Ryde 2113 or phone (02) 88 7066.

DC-DC converter
Integrated Circuits Inc. of Washing

ton, U.S.A., is now producing a wide 
range of DC-DC convertors in IC form. 
The DC series is a commercial grade of 
unregulated single and dual isolated 
output converters in a small package 
and will supply up to 9W. Output volt
age depends on load and input voltage.

The DCR series is a commercial 
grade of regulated isolated dual tracking 
output converters in a five pin package 
and will supply up to 4W. Output volt
ages are regulated to 0.5%.

The DIP-DC series is a commercial 
grade of isolated dual tracking convert
ers in a standard 14 pin DIL package. 
Available power from each device is up 
to 1W with regulation to within 0.2%. 
These devices are fully protected against 
short circuits, will limit output current 
to 200% of maximum, and incorporate 
thermal shut down. The devices are also 
available in non isolated series.

Further information from Davidson 
Pty Ltd, 17 Roberna Stree, Moorabbin 
3189 or phone (03) 555 7277.

ON COURSE 
PCB DRILLING 

WITH 
HI DRILL

ENTRY/BACKING SHEET

• EQUAL TO LCOA 
• LOWER COST

HI-DAP

IM
Pty Limited 

31 Smith Road 
Springvale Vic. 3170 

Telephone: (03) 547 2477 
Fax: (03) 562 3930
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New Products

Metal punch 

types of metal fabrication. Round or 
square holes can be punched, as can 
double notch and rectangular and sub
miniature ‘D’ profiles. Special sizes can 
be manufactured on request.

Pre-painted metal can be punched and 
the holes located by adjusting the x, y 
co-ordinates with a stop device fitted 
with a millimetre scale. No marking of 
the centre of the hole is necessary. The 
view of the workpiece is not obstructed 
by the usual protective device while the 
material is being set up for punching. A 
safety lock prevents accidental trigger
ing f the punch.

Further information from Utilux, 14 
Commercial Road, Kingsgrove 2208 or 
phone (02) 50 0155.

Kemet ceramic chip capacitors are of
fered in the three most popular tem
perature characteristics. These are 
designated by the Electronics Industry 
Association (EIA) as the ultra-stable 
COG (known in the vernacular as 
NPO), the stable X7R (military BX or 
BR), and the general purpose Z5U. A 
wide range of sizes are available to pro
vide capacitance from 1 picofarad 
through 2.2 microfarads in 50, 100 and 
200 volt ratings.

Further information from Crusader 
Electronic Components, 73-81 Princes 
Highway, St. Peters 2044 or phone (02) 
516 3855.

Utilux has been appointed exclusive 
agents in Australia for the Novopress 
Benchtop Hole Punch HTL 400.

The Novopress is a compact easy to 
use machine weighing only 110kg and 
measuring less than a metre in width 
and depth, yet able to punch holes in 
sheetmetal up to 3mm thick. Other ma
terials such as stainless steel and plastics 
can also be punched.

The press is designed for use in the 
manufacture of switchboards and all

Multilayer Ceramic 
Chip Capacitors

Kemet multilayer ceramic chip capaci
tors are produced in a plant designed 
specifically for chip capacitor manufac
ture. The process features a high degree 
of mechanisation as well as precise con
trols over raw materials and process 
conditions.

cofmuNicAnw&
Amateur's 
Paradise!

When you want to choose 
from Australia's best range of 
amateur equipment, and get 
the best advice, call the 
Captain. We stock all the top 
brands, including the latest 
models from ICOM and 
Kenwood. We back them all 
with one of Australia's most 
skilled service departments. 
And we help you with a really 
comprehensive range of 
accessories, cables, 
connectors, and our famous 
frequency registers.

OPEN 7 DAYS
28, Parkes Street 
Parramatta 2150

Phone: (02) 633 4333
Fax: (02) 891 2271 

Bankcard. VISA. Mastercard, AGC, Diners.
Leasing, Cash & layby

ICOM IC-761

KENWOOD
ICOM I

Power waveform 
CRO adaptor

Jubilee Instrument’s PM-8551 power 
waveform oscilloscope adaptor provides 
any general oscilloscope with voltage 
differential inputs and an inbuilt digital 
phase meter.

Dedicated to waveform measurement 
in the fields of power electricity and 
electronics, the 8551 has three opto-iso
lated differential inputs that scale and 
convert the input voltages to single 
ended BNC outputs, compatible with 
any conventional oscilloscope.

Under voltage measurement, each 
amplifier can accommodate a high volt
age differential input of up to 1000V 
and its sensitivity can extend down to 
400mV. The amplifier bandwidth ex
ceeds 2MHz with 150nsec risetime. This 
is adequate for making accurate dv/dt 
measurements in the fastest switching 
and commutating circuits with SCRs, 
thyristors or transistor supplies.

The in-built phase measurement is 
achieved by using the Z-modulation fa
cility of general purpose oscilloscopes, 
and the 8551 displays two bright mark
ers on the waveform traces; one refer
ence and one phase marker.

Further information from Emona In
struments, 86 Parramatta Road, Camp
erdown 2050 or phone (02) 519 3933. $
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Books & Literature
The book has an RRP of $162, which 

may further limit its appeal. The review 
copy was supplied by Cambridge Uni
versity Press. (P-P.)

Transducer guide
SENSORS AND TRANSDUCERS: A 
guide for technicians, by Ian R. Sinclair. 
Published by Blackwell Scientific Publi
cations, 1988. Hard covers, 240 x 
160mm, 153 pages. ISBN 0 632 02069 5.

Transducers are now so widely used, 
a knowledge of them is almost manda
tory for those involved in fields such as 
gas fitting, hydraulics, mechanics and, 
oh yes, electronics. Books on these de
vices are suprisingly rare, particularly 
those dedicated to transducers only.

In his book, Ian Sinclair has at
tempted to describe the operating prin
ciples of all the more usual types of 
transducers, while avoiding the unneces
sary use of mathematics and ‘tech
speak’. There are seven chapters, cover
ing all the fields that sensors and trans
ducers are used in. Included are chap
ters on strain and pressure, position, 
light, and temperature measurement.

Other chapters are devoted to sensors 
associated with solids, liquids and gases, 
the environment, even scientific re
search. Naturally, sound is given a com
plete chapter, covering the usual topics 
of loudspeakers and microphones, but 
also including ultrasonics and infra
sound.

The book is very accessible, with the 
information presented clearly and with 
economy. In general, I felt that each 
device or concept was treated ade
quately and at a level that - to me, any
way - was satisfying. An absolute nov
ice to the electronics field would find 
parts of the book a bit technical, but 
the physics associated with each device 
are presented without recourse to jar
gon.

This book will be welcomed by those 
who want to know the principles of 
operation of the devices. I feel it would

make an excellent reference book in 
trade/technician level courses, but the 
RRP of $76 would be a substantial bar
rier to students.

The review copy came from Blackwell 
Scientific Publications, Victoria. (P.P.)

Antenna text
PRINCIPLES OF ANTENNAS: wire 
and aperture, by T.S.M. Maclean. Pub
lished by Cambridge University Press, 
1986. Hard covers, 235 x 155mm, 360 
pages. ISBN 0 521 30668 X.

This book is intended both as a 
student's textbook at final year under
graduate and postgraduate level, or for 
engineers involved in antenna design. 
However it is not intended to provide 
instruction in commercial antenna de
sign.

The content is equally spread between 
wire antennas and aperture antennas 
and uses a quantitative approach 
throughout. There are 16 chapters giv
ing an indepth mathematical treatise on 
topics such as the dipole, loop antennas, 
helical antennas, Yagi and log. periodic 
type antennas. Aperture antennas oc
cupy seven chapters, and include ma
terial devoted to waveguides, parabolic 
reflectors and so forth.

The book is very high level stuff, and 
will necessarily appeal to a limited mar
ket. I am unable to judge its merits, as 
in general the content of the book is 
specific and out of my league. There are 
numerous books on antenna design on 
the market, and most seem to adopt a 
mathematical approach, perhaps ex
plaining why the ‘black art’ syndrome 
has developed around the topic. But no 
one has ever explained, for example, 
why a coat hanger bent into the shape 
of Australia works better than a shiny 
whip antenna on the left mudguard!

Power electronics
POWER ELECTRONICS AND 
MOTOR CONTROL, by W.Shepherd 
and L.N.Hulley. Published by Cam
bridge University Press, 1987. Soft 
covers, 228 x 152mm, 473 pages. ISBN 0 
521 31283 3. Recommended retail price 
$49.50.

Nominally a text for advanced stu
dents in university and CAE's, this 
book should also be of interest to engi
neers and senior technicians working in 
control and power engineering.

Essentially it covers all main aspects 
of electronic power control, but with 
less emphasis on traditional thyristor de
vices like the SCR and triac and more 
than you might expect on devices such 
as the GTO (gate-turnoff thyristor), 
power bipolars and power FETs. This is 
in line with the authors' belief that the 
‘reign’ of the SCR is now drawing to a 
close, with power control and switching 
being increasingly handled by the other 
devices.

One noticeable result of this changed 
emphasis is that unlike earlier books on 
the same subject, there's no chapter on 
the commutation circuits so necessary 
with traditional SCRs.

After initial discussion of the various 
devices and their characteristics, it pro
gresses to control circuit design, switch 
protection and principles of adjustable 
speed drives. Then there are chapters 
on DC motor chopper control, single 
phase voltage control, three-phase in
duction motor voltage/resistance con
trol, phase control in general and for 
DC motors, phase control of induction 
motors with natural commutation, and 
induction motor control via variable 
voltage, variable frequency inverters.

The text appears to be very concise, is 
well illustrated and includes all neces
sary maths plus numerous worked ex
amples. In short, an excellent text on an 
important subject.

The review copy came from Cam
bridge University Press in Melbourne. 
(J.R.) ®
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Viiintaigje
„ IRaidliic by PETER LANKSHEAR

The brief heyday of ‘CATKINs’
No, EA has not branched out as a horticultural magazine! The 
catkins referred to are not willow flowers, but an interesting 
series of valves marketed by Marconi/Osram in England for a 
couple of years after their introduction in 1933.

The radio valve was a direct develop
ment of the electric lamp. Thomas Edi
son conducted investigations into the 
blackening of bulbs by deposits radiated 
from carbon filaments, and in the pro
cess noted that a unidirectional current 
could be made to flow to a separate 
electrode within the lamp. This ‘Edison 
effect’ as it was called, was later used 
by Professor Fleming in modified lamp 
bulbs for his first diodes, and Lee de 
Forest turned to a lamp manufacturer to 
construct his ‘Audion’ triodes, made by 
fitting a grid to the Fleming diode.

Thus, right from the start, the lamp 
industry was closely associated with 
valves, and used techniques with which 
they were familiar, such as the ‘pinch’ - 
a flattened tube in the base used to sup
port the electrodes.

Naturally, glass was used for valve en
velopes, and in general, its characteris
tics are ideal for this purpose. Although 
brittleness and lack of electrical screen
ing were minor criticisms, it is strong, 
easily worked, heat resistant and above 
all, a good seal against a vacuum. Little 
wonder then, that it was used through
out the whole history of valve manufac
ture as the major envelope material.

Transmitting and special purpose 
valves have often used more exotic 
ceramics, however - including some in
corporating beryllia, a known cause of 
leukaemia!

Had the valve not been tied to the 
lamp industry, it is likely that it would 
have evolved with a metal envelope. 
The early transistors reflected their 
valve associations and were frequently 
encapsulated in glass, but in their case, 
it was not long before metal and plastic 
took over.
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Metal valves in 1923
Quite early on there was a realisation 

that valves might be better clad in 
metal. During 1923 the Belgian military, 
in a search for more rugged equipment, 
commissioned Philips to construct some 
metal cased valves. It was soon appar
ent however that fragility at that stage 
of valve development was not confined 
to envelopes, and the project was aban
doned.

Twelve years later, the familiar and 
very successful American octal based 
metal valves made their highly publi
cised debut, and were eventually to be
come an international standard. Not so

Fig.1: The Marconi water-cooled 
CAT9 transmitting valve, about 
750mm tall. It operated upside down, 
with the anode surrounded by a 
water jacket.

familiar were the earlier British made 
Marconi/Osram metal valves, which, al
though produced for only a few years, 
were to have a significant influence on 
the development of the octal series.
Water Cooled Valves

The origins of these early British 
metal valves lie in high powered trans
mitting valves. A serious problem in the 
operation of early transmitting valves 
was the dissipation of heat, with the re
sult that they were limited in size to a 
few hundred watts.

An efficient class C power amplifier 
generating a carrier of IkW would be 
required to radiate 300 watts or so of 
waste energy, in the form of heat. The 
dissipation of class B amplifier generat
ing the same power would be nearer 
2kW. Anyone who has touched the out
put valve of a mains powered radio, 
typically heated only by about 10 watts, 
will appreciate the transmitting prob
lem.

A practical solution for dealing with 
high powers is to have the cooling 
medium in direct contact with the 
anode, which must as a consequence 
form part of the valve envelope.

When this type of construction was 
first attempted, difficulties arose in 
maintaining a vacuum tight seal be
tween the anode and the rest of the en
velope. William G. Housekeeper of the 
Western Electric Company solved the 
problem in 1921 and made high pow
ered valves possible, by an ingenious 
method of sealing a cylindrical copper 
anode to a glass envelope.

Today's transmitting valves have 
finned anodes cooled by air blasts, but 
the early transmitters used pure water 
in direct contact with the anodes. I have 
vivid memories of the problems of 40 
years ago in dealing with an AWA 5kW 
transmitter which used a water cooled 
triode operating at an anode potential 
of 12,000 volts, whilst the water circu
lating pumps were at earth potential! 
The valve concerned was a Marconi 
CAT9 shown in Fig.l. ‘CAT’ stands for 
cooled anode transmitting, and the term 
has significance in our story.
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Fig.2 (above): On the left is the MH4 
Catkin triode with base and cover 
removed. Note the resemblance to 
the CAT9. The VMS4 variable-mu RF 
amplifier is at right.

Fig.3 (right): The ‘Dapper 
Five’ Australian made 
receiver, which used three 
of the Catkin valves. It was 
made by Tasma, and sold 
under their own and the 
Genelex brands.

CATs in miniature
Despite the inconvenience of water 

cooling, these valves were widely used 
and during 1933, Marconi/Osram de
cided to adapt the construction tech
nique of exterior anodes to some lower- 
power receiving valves - mercifully 
without the water cooling!

Just as with the transmitting valves, 
the anode was a vacuum tight copper 
cylinder with a glass base. The tradi
tional ‘pinch’ was replaced by an annu
lar ring, for electrode support in the 
base. Fig.2 includes a triode with the 
cover removed, and the physical rela
tionship to the CAT9 is clear.

As these new valves were like minia
ture CATs, an obvious title was "CAT
KIN".

No attempt was made to create new 
electrical designs or designations for the 
catkins. Instead, several of the standard 
Marconi/Osram range of valves were 
produced in the new form and were in
terchangeable with the standard equiva
lents.

At that time it was common British 
practice to shield valves other than out
put types and rectifiers with a layer of 
conductive paint on the outside of the 
glass. Accordingly, many of the catkins 
were given distinctive metal shields with 
diamond shaped perforations. In the 5 
pin series, there was no separate ear
thing connection, the shield being con
nected to the cathode pin. To avoid any 
risk of shorting the shield to the chassis, 
thin rubber washers are fitted to the 
bases of the shielded catkins.

The output pentodes and later pro
duction runs of the smaller valves were 
not shielded, so, be warned: In opera
tion, unshielded catkins have anodes 
that are ‘hot’ in two ways!

As the series had no rectifiers, mixers 
or diodes, there were no completely cat- 
kin-equipped receivers. The Australian- 
made Genelex ‘Dapper Five’ receiver il
lustrated has a varied selection of 
valves, with an American 2.5 volt type 
57 as a self oscillating mixer, a VMS4

Fig.4: A look inside the 
back of the Dapper Five 
receiver shown above. Note 
the mixture of Catkin and 
conventional 
glass-envelope valves.

intermediate frequency amplifier, MS4B 
detector and MPT4 output pentode. 
The rectifier is a glass U12.

In 1935, the American octal based 
metal valves were introduced and were 
soon dominating the market. Although 
the catkins were discontinued in 1936, 
they had played an important part in 
breaking away from the glass tradition, 
and had a significant influence on the 
development of the American metal 
valves. ®
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Basic Principles of VCRs - Part 3

VCR Control Systems
This month we'll begin by discussing a 
typical microprocessor control system of the 
type found in a modern VCR. Then we'll look 
at the various servo systems used to control 
tape and head drum movement.

by DAVID BOTTO
In early model domestic VCRs, the 

user selected the various functions, such 
as PLAY, STOP, REWIND, FAST 
FORWARD, RECORD, and PAUSE 
by pressing hefty mechanical “piano” 
key buttons. However in the newer 
VCRs selection of the desired function 
is achieved by means of “feather touch” 
control buttons, or by use of a remote 
control handset. This method of control 
of the VCR relies on the use of digital 
and microprocessor devices.

As most Electronics Australia readers 
will know, there are two basic kinds of 
electronic signals. Analog signals are 
those which vary continually, as in 
Fig. 1(a). Digital signals are signals that 
switch between two fixed values 
(Fig. 1(b)); these values are known as 
digital or logic levels. For positive 
“logic” the more positive voltage level - 
i.e., +5V in Fig. 1(b) - represents a bi
nary “1”, while the less positive level 
(here OV) represents binary “0”.

In Fig 1(b) four digital signals or 
“bits” as they are called are shown. If 
these digital signals were fed into logic 
circuitry following the direction of data 
flow shown by the arrow, the serial bi
nary number would be 1010. In Fig. 1(b) 
the number is read from left to right. 
Fig.2 is a table of binary values and 

their decimal/hexadecimal equivalents, 
which you'll probably recognise.

Modern VCR circuitry is extremely 
sophisticated, and may contain one, two 
or even three microprocessors. A micro
processor is an extremely complex inte
grated circuit (IC) device, the equiva
lent of the central processing or “num
ber-crunching” part of a computer. It is 
intended for use with other digital cir
cuitry in a microcomputer or other 
piece of digital equipment. It may be 
defined as a device contained within a 
single large scale integrated (LSI) cir
cuit, which can perform a number of 
arithmetic and logic operations, receive 
instructions, and also send out its own 
instructions. To do this the microproces
sor uses digital signals.

The special type of microprocessor 
used to control a VCR is more accu
rately known as a microcomputer chip. 
This type of chip incorporates all the fa
cilities of a microprocessor, plus a ROM 
(read-only memory) containing a spe
cially developed program of instructions 
designed to control the various func
tions, etc., of a VCR.

A microcomputer chip may be a virtu
ally standard microprocessor that con
tains additional internal circuitry and in
structions for use only in a particular 

VCR. For this reason it is often re
ferred to as a “dedicated” device.

Fig.3 is a simplified schematic of a 
typical microcomputer VCR function 
control system. It uses a 42-pin four bit 
device. Stabilized +5V and 10V DC 
voltage supplies are used.

A/D ramp circuitry
For simplicity just six function control 

buttons are shown in Fig.3. However, 
an increasing number of function con
trols are found on the latest VCRs. To 
avoid the use of complex and expensive 
scanning keyboards, many VCRs now 
use a variation of the A/D (analog to 
digital) “ramp” circuitry shown in Fig.3 
to select the required function.

The circuit uses two op-amps (opera
tional amplifiers) Al and A2, connected 
as voltage comparators. An op-amp, 
you may remember, is a direct coupled, 
multistage, high gain amplifier con
tained within a single IC. It amplifies 
the difference between the signal volt
ages fed to its positive (non-inverting) 
input, and its negative (inverting) input. 
The input impedance of an op-amp is 
usually in excess of one megohm, and 
the output impedance quite low - per
haps a 100 ohms or less.

In our schematic, if the positive input 
of Al is higher than its negative input, 
then the output of the device will be 
high (binary 1). If on the other hand 
the negative input is higher than the 
positive input the output will be low (bi
nary 0).

When none of the function buttons is 
depressed, the voltage on the + input 
of Al is at 10 volts DC. This makes it 
higher than the voltage on > the - input,

Fig.1 (a). Two kinds of analog signal, a pure sinewave and 
a randomly varying signal.
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Fig.2 (above): A table of the 
binary number values 
possible with 4 digital bits, 
with their decimal and 
hexadecimal equivalents.

Binary Clecimal Ilexadecimal

0000 0 0
0001 1 1
0010 2 2
0011 3 3
0100 4 4
0101 5 5
0110 6 6
0111 7 7
1000 8 8
1001 9 9
1010 10 A
1011 11 B
1100 12 C
1101 13 D
1110 14 E
1111 15 F
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Fig.3 (above): 
Simplified diagram of 
a microcomputer 
based VCR control 
system, as discussed 
in the text.
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so the output from Al is high. This 
level is then fed into pin 2 (labelled 
data input) of port B of the microcom
puter chip.

You'll notice that the microcomputer 
IC has a number of these “ports”, that 
are set up by internal circuitry to either 
receive or send digital information.

Fig.4 shows the output signals pro
duced internally by the microcomputer 
of Fig.3, on lines 0 to 3 of port C. 
These signals are known as the key scan 
data. The numbers represent the binary 
values of these key scan waveforms. 
The four buffer amplifiers A3-6 and the 
“ladder” resistor network connected to 
their outputs combine these waveforms, 
to produce the “staircase” waveform 
shown. This is fed to the inverting (-) 
input of op-amp Al. The binary values 
of the key scan data, read vertically 
from the MSB to the LSB, are the 
equivalents of the hexadecimal numbers 
on the “staircase”(compare with Fig.2).

When one of the function buttons 
shown in Fig.3 is pressed, the flow of 
current through the resistor network for 
the pushbuttons reduces the DC voltage 
level on the positive input of Al to an 
accurate pre-determined value. (Notice 
that for the record function to operate 
correctly, both record and play buttons

Fig.4: The output waveform at port B of the microcomputer of Fig.3, when no 
key Is pressed.

must be pressed together.) For example 
if the “Play” mode is selected, the volt
age at the + input of Al is dragged 
down towards ground by resistors R7 
and R8, falling from 10V to 2.99V. This 
is shown by the dotted line in Fig.5.

As the “staircase” voltage rises above 

2.99V, (point “Z” on Fig.5), the output 
from comparator Al now becomes low. 
This tells the microcomputer IC that a 
function button has been pressed, but 
not which one. Inside the microcom
puter the four bit data from port C now 
resets to zero (0000). Since the voltage
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VCR control systems
at the inverting input of Al will now go 
low, the output from Al goes high 
again.

The key scan data at port C now 
begins to increment gain - that is, to in
crease its value in steps of one from 
0000. This continues until in this case it 
reaches 0101 (see also Fig.6). The volt
age on the inverting input of Al now 
becomes higher than on its non-invert
ing input once more, and the output of 
Al goes low again.

The microcomputer chip now knows 
that the PLAY function has been select
ed, by its internal timing of the staircase 
ramp steps. But just to make sure, after 
5 microseconds it resets the count on 
port C and does a second count to see if 
it gets the same result. If so, the PLAY 
instruction is confirmed and the micro
computer next sends instructions to 
various sections of the VCR circuitry, to 
put the machine into the PLAY mode.

If the STOP function button is 
pressed, the + input to Al would fall to 
6.37V DC - higher than before, because 
the grounding path is now via R5 and 
R6 as well as R7-8. The digital count of 
the ramp voltage would in this case con
tinue to a binary level of 1010 before 
the output of Al becomes low, inform
ing the microcomputer that the STOP 
function had been selected.

Since there are 16 different levels on 
the “staircase” waveform, this means 
that up to sixteen function commands 
may be included in a VCR design, by 
using the simple ramp D/A circuitry 
shown in Fig.3. This may be done sim
ply by incorporating additional selector 
buttons and resistors.

You'll notice in Fig.3 a second op
amp comparator, A2. This is used to

Fig.6: How the data 
increments at port C 
when the PLAY key is 
pressed.

INFRA-RED RAYS

HANDHELDREMOTE CONTROL UNIT

Fig.7: The way an 
infra-red remote 
control is connected 
into the control 
circuit of Fig.3.

AMPLIFIER

DC CONTROL VOLTAGE

0P-AMP2

INFRA-RED RECEIVER

0P-AMP1STAIRCASE SIGNAL FROM ’LADDER’ 
RESISTORS Z

OF MICROCOMPUTER CHIP

Fig.8: A reminder of 
how the magnetic 
tracks are recorded 
on the tape (not to 
scale).

control the VCR by means of a hand 
held remote unit. The signal from the 
remote receiver in the VCR simply 
applies the necessary DC voltage levels 
to point Rm on the diagram (Fig.7). A2 
then takes over from Al, achieving the 
same result as before.

Keep in mind that a resistor going 
“open circuit” or changing its ohmic 
value in either the key pushbutton resis

tor network, or the ladder resistor chain 
(Fig.3), could stop the function buttons 
from operating or cause the selection of 
the wrong function.

The other ports
Remember that all ports of the micro

computer chip are capable of either ac
cepting or transmitting data consisting 
of digital signals.

Fig.5: Operation of the 
ramp D/A comparator of 
Fig.3, when the PLAY 
key is pressed to select 
this mode.
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Port B handles three more input sig
nals (Fig.3). The 0 line detects a 25Hz 
signal, that informs the microcomputer 
chip that the video head drum is rotat
ing. The 1 line detects an input signal 
from a photocell reel sensor, so that if 
the cassette tape jams or breaks the mi
crocomputer will know and stop the 
VCR. The 3 line is fed a signal from a 
switch which senses whether the protec
tion tab has been removed from the 
tape cassette. If this tab is missing, the 
microcomputer will thus be able to tell, 
and refuse to activate the record func
tion.

Port A is also programmed for signal 
input. Its four lines are fed by multi
plexer circuits, which monitor a number 
of conditions in the VCR. These include 
the tape start sensor, whether the cas
sette viewing lamp is in order, the vari
ous cassette microswitch conditions, 
tape loading conditions, timer mode, 
etc. We will discuss these in a later arti
cle.

Ports D, E, F and H are all pro
grammed internally inside the micro
computer chip to function as signal out
put ports.

Port E generates signals that are fed 
via an amplifier to drive and control the 
loading motor, switching it on and con
trolling the direction of rotation. Port G

Fig.l0 (above): 
Sketch of the 
VCR mechanism 
showing the 
parts that are 
servo controlled.

Fig.9 (left): 
Details of the 
head drum 
frequency 
generator or 
'FG', which 
produces a 
1.5kHz sinewave 
signal when the 
drum is rotating.

similarly controls the reel motor that 
winds and rewinds the magnetic cassette 
tape, while port F controls the two elec
tromagnetic solenoids that move the 
pinch wheel and various other sections 
of the tape deck mechanism.

Signals from ports D and H go via 
digital switching circuits (known as 
“latches”), controlling the various func
tions responding to the instructions fed 
into line 2 on port B. These signals also 
turn the LED (light emitting diode) 
function indicators on and off.

Servo systems
Servo systems are used to control the 

rotational speed of the various motors 
in a VCR, detecting and correcting any 
variations in speed or phase.

Fig.8 represents a portion of a VHS 
tape pattern (except for the azimuth 
angle - see part two of this series). The 
patterns are similar in the Betamax for
mat. Video head rotation must be kept 
at exactly one half of the vertical syn
chronizing signal frequency of 50Hz, 
which is 25Hz. Each field of the televi
sion picture is recorded on a single 
track by one video head, and the next 
picture field on the next track by the 
other video head. (You'll hopefully re
call that each complete “frame” of pic
ture consists of two interlaced fields).

TAPE DIRECTION

CAPSTAN
FG BOARD

DRUM WITH - VIDEO HEAD

DRIVE

CONTROL HEAD
DIRECT DRIVE 
DRUM MOTOR

126Hz
OUTPUT

CAPSTAN 
FLYWHEEL

25Hz PULSEÉ 
FROM HEAD
MAGNETS SET 
180» APART

60 SETS OF-*' 
MAGNETS

When the recording is “played back” 
the servo system makes sure that the 
magnetic tape travels at the correct 
phase and speed so that the recorded 
video tracks are correctly synchronized. 
The switching period from the first 
video track to the second video track 
occurs at the beginning of each video 
track. This prevents this switching from 
producing noise during the active part 
of the picture.

To accomplish the above two servo 
systems are necessary. First, the drum 
servo circuitry which keeps the head 
drum containing the video heads at the 
correct speed and proper phase. And 
secondly, the capstan servo which en
sures that the speed and phase of the 
magnetic tape itself are correct.

Head drum servo
In the case of a VHS machine using a 

direct drive motor, a number of perma
nent magnets are built into the motor. 
Detectors are built into the fixed FG 
(frequency generator) board (Fig.9). 
When the direct drive motor rotates, 
voltage is induced by the magnets (sec
tion A), into the fixed printed FG coil 
(section B). Because the poles of adja
cent magnets are reversed, the output 
voltage alternates between positive and 
negative. This produces the 1.5kHz sig
nal shown in Fig.9.

Fig. 10 is a side view of the servo con
trolled mechanism. Two magnets of op
posite polarity are set into the motor 
180° apart. As the motor rotates a 25Hz 
pulse is generated in the pick-up head.

Fig. 11 is a simplified block schematic 
of a typical VHS drum servo system. 
The 1.5kHz signal from the FG board 
feeds to amplifier 1, which converts the 
sine wave at point G into a square wave 
(H). The signal now passes through a 
frequency to voltage (F7V) converter. If 
the frequency of the 1.5kHz signal be
comes higher, the voltage output of the 
converter drops. Conversely if the fre
quency decreases, then the voltage out
put increases.
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The output of the F/V converter is 
taken to the positive input of op-amp 
comparator Al, feeding the drum motor 
drive amplifier. The negative input of 
Al is supplied with a reference signal, 
C. When recording this signal is ob
tained by dividing the frequency of the 
field synchronization pulses by two, 
whereas in the playback mode the refer

ence signal is obtained from a crystal 
controlled oscillator (32kHz in our cir
cuit), whose output is “counted down” 
by digital circuitry to 25Hz.

The input to the positive input of Al 
controls the speed of the motor. It is 
the input to the negative input which 
keeps the drum motor locked in phase 
with each field of the picture. The out

put from Al feeds via amplifier 2 to the 
MD A (motor drive amplifier), increas
ing or decreasing the motor drive volt
age to keep its speed correct.

The 25Hz pulse from the drum pick
up head (waveform F) is supplied to 
amplifiers 3 and 4. The “south pole” 
magnet generates the top section pulses, 
for the channel 2 head, and the “north
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pole” magnet the bottom section pulses 
for the channel 1 head.

The signals from amplifiers 3 and 4 
now pass via two MMVs (monostable 
multivibrators, or “one-shots”) and trig
ger a flipflop to produce waveform E. 
(See part 8 of my Colour TV series, in 
the October 1987 issue of EA, for a de
scription of one type of flipflop. Digital 
IC circuitry can also be used).

The flipflop signal identifies the phase 
of the video heads - i.e., which head is 
at that moment reading or writing the 
video tracks. The square wave output is 
fed to a trapezoid amplifier, producing 
waveform D. The width of these pulses 
changes with speed.

Circuitry in the sample and hold IC 
compares the trapezoid signal with the 
incoming 25Hz signal, producing wave
form C at the negative input of Al - 
which as noted earlier, controls the 
phase. So in this way the video drum 
rotation and hence the head scanning of 
the video tracks is kept “locked” to the 
video signal, in both play and record 
modes.

Most of the circuitry of Fig.ll includ
ing SW1, which is controlled by the mi
crocomputer, is contained within a few 
integrated circuits.

The capstan servo
Fig. 12 is a block diagram of typical 

capstan motor servo system. As you can 
see from Fig. 10, the capstan motor 
drives the capstan by means of a belt.

Secured to the capstan flywheel is a 
circular magnet. Matching 60-tooth iron 
gears are fixed on the chassis and fly
wheel. As the gears cut through lines of 
magnetic force, voltage is induced in the 

capstan FG coil. The capstan rotates at 
about 2.5Hz, so the capstan FG output 
signal is about 126Hz.

In the record mode this FG signal is 
amplified by amplifier 5, which contains 
two op-amps. At the input of this am
plifier the signal is a sinewave (wave
form J). Amplifier 5 changes this to a 
squarewave (K). This signal serves two 
purposes. Firstly it is fed to a frequency 
to voltage (F/V) converter IC to control 
the speed of the capstan motor.

If the 126Hz square wave input fre
quency falls, the voltage output of the 
F/V converter increases. Conversely if 
the frequency rises the output drops 
(waveform L). This signal is supplied to 
the positive input of op-amp 3.

The second output path for the 126Hz 
squarewave output from amplifier 5 
takes it to circuitry that reduces its fre
quency by six times, to 21Hz. It is then 
fed to a pulse generator to produce 
waveform M.

The output of the 32kHz crystal con
trolled oscillator (the same oscillator 
used in the drum control circuitry) is 
also passed through divider circuitry, 
which this time reduces its frequency 
also to 21 Hz (waveform X). It then 
passes through another trapezoid ampli
fier, to become the phase reference sig
nal (waveform N). This is compared 
with the pulse signal from the capstan 
FG, in the sample and hold/amplifier 
circuitry.

If the phase of the 21 Hz signal de
rived from the capstan FG coil is incor
rect, the waveform at point H changes 
to correct it. This voltage is supplied to 
the positive input of buffer op-amp 2, 
and then to the negative input of op

amp 3. Thus the signal from the F/V 
converter controls the speed, whilst the 
21 Hz signal provides the fine control 
“locking” in the phase of the capstan 
motor correctly. As in the case of the 
drum motor the output of op-amp 3 
controls the voltage output of the drive 
amplifier supplying the capstan motor.

Play mode
In play mode the capstan servo cir

cuitry operates exactly as in the record 
mode - with one difference. The speed 
of the capstan motor is still controlled 
by the FG signal and frequency to volt
age circuitry as before. However switch 
SW2 is now in the play position. The 
play-back 25Hz control signal (R) from 
the tape control track (see again Fig.8) 
is fed through op-amp 4 to this position 
of the record/play switch.

In this mode the 32kHz quartz crystal 
oscillator is now “counted down” by the 
circuitry to form a reference signal of 
25Hz instead of 21 Hz. As before both 
signals are supplied to the sample and 
hold circuitry, to control the phase of 
the capstan motor. The tape control 
track at the bottom of the tape is laid 
down during the recording process, de
rived from the 50Hz field sync pulses.

The servo systems we've discussed are 
typical for a VHS machine. However 
you'll appreciate that the same basic 
principles apply to all machines, al
though the circuitry of different VCRs 
can vary considerably.

Reel motor
A reel motor, or motors, winds and 

rewinds the cassette tape. The reel
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motor(s) also function in fast forward 
and reverse search modes.

A typical VCR will use a single motor 
to drive both reels, and servo control is 
needed for speed control in FF and 
REW search modes. We'll discuss this 
in a later article in this series.

The Hall effect
Fig. 13 illustrates the basic Hall effect 

mechanism, using P-type semiconductor 
material. As a current flows through the 
material in one direction, magnetic flux 
from the north pole of the magnet 
causes the positive holes in the material 
to be pushed down to the bottom edge. 
The result is that a Hall-effect voltage 
appears across the material, between 
points X and Y.

If the magnet is reversed so that the 
south pole is nearest to the top of the 
semiconductor material, the holes col
lect at the top edge instead. The Hall
voltage generated is then reversed. (If 
N-type semiconductor material is substi
tuted, opposite polarity Hall voltages 
are produced, but the principle is the 
same.)

The Hall effect is very useful in VCR 
technology, being used in a lot of mo
tion and position sensors. Hall-effect 
devices are fitted to motors, pulleys, 
wheels, etc., and the generated Hall 
voltage is taken through the circuitry to 
the microcomputer chip. If a fault oc
curs and a component with a Hall-effect 
device fitted stops moving, the micro
computer chip senses the absence of 
one or more of the Hall voltages and 
stops the magnetic tape transport mech
anism.

Video-8 ATF system
In the Video-8 system no control 

track signal is recorded on the lower 
edge of the tape as in the VHS and 
Betamax systems. During the record 
mode a sequence of four different auto
matic track finding (ATF) pilot tone 
frequencies are recorded in sequence 

Fig. 13: 
Operation of a 
Hall-effect 
sensor, as used 
in a lot of VCR 
motion and 
position 
sensors.

with the luminance signals, on the heli
cally scanned video tracks. These pilot 
tones are generated by a 5.859MHz 
crystal oscillator and frequency divider 
chain contained within the VCR.

Fig. 14(a) shows the order in which 
the pilot tone frequencies are recorded 
(compare with Fig. 13 in Part 2 of this 
series). Fl is 101.024kHz, F2 is 117.1- 
88kHz, F3 is 162.760kHz and F4 is 
146.484kHz. The sequence then repeats. 
The upper sequence in Fig. 14 represents 
the tape, and the lower sequence the 
tones from the crystal oscillator and fre
quency divider.

When the recorded picture is played 
back, the generated pilot tones within 
the VCR are compared with the pilot 
tones recorded on the magnetic tape 
(Fig. 15). At the correct tape speed no 
output signal is produced.

Fig. 14(b) shows what happens if the 
magnetic tape is running slow. Some of 

Fig.14: The 
function of ATF 
tones in the 
Video 8 system, 
as explained in 
the text.

Fig.15 (below): 
Block diagram 
of the circuitry 
used to 
compare the 
ATF tones on 
playback.

the F4 signal on the tape will beat with 
the Fl reference pilot tone signal fre
quency. Similarly Fl will beat with F2, 
F2 with F3 and F3 with F4. The result
ing frequencies produced will be:

F4 & Fl: 146.484 - 101.024
= 45.46kHz

Fl & F2: 117.118 - 101.024
= 16.164kHz

F2 & F3: 162.760 - 117.188
= 45.572kHz

F3 & F4: 162.760 - 146.484
= 16.276kHz

These frequencies are usually re
ferred to as “16kHz” and “45kHz”.

If the tape speed is too fast, Fig. 14(c) 
shows that Fl beats with F2, F3 with 
F2, F4 with F3, and Fl with F4.

Thus for a tape that is too slow a se
quence of beat signal frequencies of 45 - 
16 - 45 - 16kHz is produced, whereas a 
too fast tape produces a sequence of 
beat frequencies of 16 - 45 - 16 - 45kHz. 
This is from the same sequence of refer
ence tones from the 5.859MHz crystal 
oscillator.

The output of the mixer is then fed 
to an op-amp, which produces an error 
signal to regulate the capstan motor 
servo circuitry - correcting the speed as 
necessary.

In the fourth part of this series we 
will discuss how the VHS and Betamax 
systems record the luminance and co
lour signals. We shall also take a look 
at the “flying head” erasure system 
used in the Video 8 system. gj
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J Information centre
Train controller

I am having some problems with my 
Railmaster train controllers and I hope 
you can help me sort them out.

I constructed one controller last year 
and it is has been giving faithful service 
since then. However recently it started 
to misbehave. Whenever a short circuit 
occurred on the track the buzzer would 
sound loudly, and then switch off as it 
should, (and the LED would go out) 
but it would not totally switch off - it 
would buzz quietly and continuously 
until the whole unit was switched off. 
Gradually this background buzz has in
creased in volume.

I was not particularly concerned by 
this at the time because 1 was going to 
rehouse the unit into a larger box and 
add a second controller.

I made the new box, and located the 
original controller into the box along 
with an extra transformer for rail switch 
points. I didn’t disconnect any wires or 
change anything except the location of 
the transformer in relation to the board.

Now comes the problem. The buzz 
has increased to a point that it rivals the 
noise when the unit detects a short cir
cuit. However all aspects of the unit ap
pear to work - it controls the speed 
(i.e, the voltage goes from 0-12), and 
the inertia works. The brake works, re
verse works and if the track short cir
cuits then the track overload LED 
comes on and the buzzer works 
(changes pitch). 1 did notice that the in
tensity of the track overload LED was 
dependant on the voltage going to the 
track, something I hadn’t noticed be
fore.

At first I thought I had found the 
problem because you could move the 
board to a different position and the in
tensity of the ‘buzz’ fell. A possible 
break in a PCB track but no, 1 checked 
it thoroughly.

At this point I started swapping over 
components from the new controller I 
was building. I also bought some new 
components. I changed the transistors 
BC327, BC337, BD139, both LM324’s 
the 4.7uF cap, the 2.2k resistor and the 
buzzer. No effect at all (even moving 
the board had no effect).

I checked the voltages shown on the 
circuit and they seemed OK. One thing 

1 did notice was that the voltages on the 
base, emitter and collector of the 
BC327 were all about the same - 
around 10-12V from memory, I think.

So I reconstructed the new controller 
board, (using some of the components 
taken from the original board when I 
had been swapping things over), con
nected it up to the old panel (power 
supply, pots, LEDS, & switches) and it 
performed exactly the same way as the 
old board: buzz, buzz, buzz!

At this time I became a little frustrat
ed, the circuit blew a fuse (and so did 
1!), and I didn’t have a replacement 
fuse, so I’ve turned to the typewriter in 
desperation for some long distance help. 
Can you give me any clues in curing this 
problem? (D.B., Castle Hill NSW).

• The problem you have experi
enced may be due to an anomaly 
with the LM324 IC. That is, its output 
may not be switching fully high (12V) 
or low (OV).

The output of IC2c may be normally 
high as required, but not fully at 12V, 
and the buzzer will still sound since 
Q3 is biased ON. This will occur if 
the high output is only say 11V in
stead of 12 V. The solution here is to 
include one or two forward-biased 
silicon diodes (say IN4001) between 
the emitter of Q3 and the 12V rail.

Similarly, if pin 14 (output) of IC1d 
is only at 11V, the LED will illuminate. 
Here, another forward biased diode

What was it?
This month's mystery item is a de

vice which appeared in the late 
1920's, for a specific purpose, and 
was then superseded. It was related 
to a device found nowadays in most 
homes and buildings...
Answer next month)

October's Mystery Item
The item pictured last month was 

a wire-wound resistor, intended ini
tially for use as a valve plate load. It 
was made with pointed end caps, and 

should be connected in series with 
the LED, with the same A-K polarity.

We would also recommend another 
forward biased diode in series with 
the base of Q2. This will ensure that 
Q2 is fully OFF when the output of 
IC2a is low.

Guitar amplifier
I am currently building your 27 Watt 

Guitar Amp, from your publication 
Audio and Video Projects of Sept. 
1986. Having nearly completed the job, 
I find I am unable to obtain a small 
component to complete it.

The part 1 am missing is the 14uH 
choke, type VPC14A. I have tried all 
the electronics stores in Brisbane to no 
avail. I then wrote to the company men
tioned in the project as a supplier for 
this choke, Paradio Electronics of Dar
linghurst. However after receiving no 
answer after 5 weeks I then consulted 
the directory to check for change of ad
dress and found that this company is 
not listed. I assume Paradio is no longer 
in business.

Could you possibly help me? Do you 
know of a company that could supply 
this part? Failing that, could I make it 
myself if you let me know what wire 
gauge, number of turns and what to use 
for the core.

Would it be possible to omit this 
choke altogether? As a matter of curi
osity could you give me a brief explana-

fitted into a holder with spring end 
contacts and screw terminals. Values 
available ranged from 2000 ohms 
(rated at 40 milliamps maximum) up 
to 100k (rated at 5mA maximum), 
with a tolerance of 5%.
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tion of its function. (G.R.F., Burpen- 
gary Qld.)
• The 14uH choke for the Play mas
ter Guitar Amp is no longer available 
as an off the shelf item. However it 
may be constructed by winding 18 
turns of 20 B&S enamelled copper 
wire on a high density ferrite rod 
30mm long by 10mm diameter.

More recent designs recommend 
an air cored inductor of about 6.8uH, 
which is constructed by winding 24.5 
turns of 0.8mm enamelled copper 
wire on a 11mm plastic former.

The RLC network is a rationalisa
tion of the Zobel networks used in 
amplifiers to ensure stability with 
highly reactive loads. If the inductor 
is to be left out the entire network 
must be omitted, including the ca
pacitor and resistor. In this case, the 
amplifier will probably operate satis
factorily, but with a reduced guaran
tee of stability.

Cycle intercom
I have build the Motor Cycle Inter

com described in the February 1984 
issue. Has there been any ‘Notes & Er
rata’? If there has not been any I will 
describe my problem.

The unit works fine except if you talk 
longer than five seconds, after which a 
loud squeal sets in (i.e., feedback or in
stability). Also when I talk I hear my
self (very very faintly). I suspected that 
somewhere I had linked the two chan
nels. But after hours of checking and 
rechecking I cannot find the fault. Can 
you help? I commend you on a splendid 
magazine. (C.C., Nedlands WA).

• The problem with your inter
com appears to be unique to your 
unit, since we have received no 
similar correspondence or pub
lished any notes or errata.

The feedback in question may be 
due to interaction between the mi
crophones at their DC voltage 
source. That is, if the 47uF capaci
tor is faulty, backwards, or not 
connected to the 1k and two 4.7k 
resistors, the two microphone sig
nals will be mixed together - af
fecting both inputs. Also, the 
power amplifier will slightly modu
late the supply rail and the micro
phone’s DC supply, which in turn 
drives the amplifier - another 
potential feedback loop.

If this is not the case, a little test
ing may yield further information. 
The best approach may be to dis
connect sections of the circuit 
until the problem stops - this may 
isolate the problem to a particular 
area.

Masthead amplifier
I have installed DSE’s ‘Super Band 5’ 

TV antenna and the MK2 Masthead 
amplifier kit, all OK.

My problem is selectivity. Our local 
translator station transmits TV channels 
50 & 53, and about 106MHz FM radio. 
Also my antenna is directly behind the 
homestead’s antenna array for our 
3-channel VHF radio telephone.

Without the amp I received snowy 
black and white pictures, but now I get 
signals right across both VHF and UHF 
- even a telephone conversation.

What is my next move? Not move 
closer to town I hope. (R.J.McC., Fitz
roy Crossing WA).
• It would appear that your local 
translator station is causing front-end 
overload In the masthead amplifier. If 
the local station has some period 
during which it ceases transmission, 
then you could observe the other 
channels to see if the problem re
mains (provided that the more distant 
stations don’t go off-air at this time 
also).

If the problem persists then the 
cause of the interference may be 
coming from a more local source. 
Masthead amplifiers themselves, if in
stalled incorrectly, can oscillate and

NOTES & ERRATA
CAPACITOR METER ADAPTOR 
(August 1988): Due to component toler
ances, it may not be possible to achieve 
correct compensation for stray capaci
tance using trimmer capacitor VC1 - 
which has a minimum capacitance of 
2pF. To allow correct compensation, 
connect a 3.3pF NPO ceramic capacitor 
directly across the Cx input connections 
on the copper side of the PCB. The cor
rect compensation setting should then 
occur well within the range of VC1. 
(File No. 7/CM/16)
TRANSISTOR/FET/ZENER TESTER 
(February 1988): The wiring diagram on 
page 84 shows R5 as connecting to 
switch Sib, lug (1). In fact it connects 
to switch S2b, lug (1). The circuit dia
gram on page 83 is correct. (File No. 
7/VT/18)
PLAYMASTER 30-30 AMPLIFIER 
(August 1988): The circuit diagram in
correctly shows R27 in two positions. 
The one connected between pins 6 and 
2 is correct, while the other connected 
between pin 6 and the positive rail 
should be deleted - the component 
overlay is correct. (File: l/SA/80)
LAMP SAVER (June 1986): The PCB 
wiring diagram on page 27 shows the 

become quite effective transmitters. 
The oscillations are then of course 
radiated by the connected antenna.

As your antenna is located close 
behind another antenna, then you 
should check to see whether the 
other antenna has a masthead pre
amp, and if so, if it is causing the 
trouble. Simply switch the other pre
amp off, and see if there is any im
provement to the reception. It is also 
possible that it is your pre-amp that 
is oscillating.

One common cause of this phe
nomenon arises through the use of 
ribbon cable for the input and output 
of the amplifier. If the two cables are 
located close to each other, then 
coupling between the two cables 
creates a feedback path around the 
amplifier, resulting in oscillation.

Reflex op-amps?
After reading the article about the 

reflex/regen receiver in the March issue, 
which I much enjoyed I might add, a 
couple of ideas have remained in my 
mind. I am wondering whether it is pos
sible to reflex op-amps, maybe even as 
a stop-gap measure, and whether it is 
possible to bring the smaller 160pF tun
ing capacitors up to the 360pF mark 

values transposed for the resistor just 
above D5 and the resistor shown verti
cally to its right. The former should be 
100k, and the latter IM. Also the label
ling on diodes D2 and D4 is transposed. 
The circuit diagram on page 25 is cor
rect. (File: 2/PC/45)
LOW OHMS CURRENT SOURCE 
(September 1988): The wiring diagram 
on page 89 has the labelling transposed 
for the ‘out’ and ‘common’ connections 
of UI. A wire link should also be 
shown connecting the third and fifth 
lugs on the larger of the two tagstrips, 
from the junction of VR1 and RI to the 
common lead of UI and diode DI. 
(File: 7/MS/21)
50MHz DIGITAL FREQUENCY 
METER (May 1988): The PCB overlay 
shows tantalum capacitors Cll and C4 
polarised incorrectly. Also, transistors 
Q4 to Q7 inclusive are orientated incor
rectly, with collectors and bases trans
posed. (File: 7/F/34)
CORRECTION: On page 9 of the Sep
tember 1988 issue, in the story ‘DSE 
selling Sanyo Vision 8’, the price of the 
Sanyo Digital VCR should have been 
shown as $1499. We apologise for any 
inconvenience caused by this error.
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Information Centre
with external components? (P.S., Mt 
Riverview NSW).
• While it may be possible to reflex 
op-amps, an intuitive look at this re
veals some potential problems. The 
high gain of op-amps means that if 
any RF remains on the AF waveform, 
and can be fed back to the input with 
the audio, there is a strong possibil
ity of the op-amp oscillating. A sec
ond problem concerns the bandwidth 
of op-amps, which is deliberately re
stricted in their design in order to 
prevent oscillation when negative 
feedback is applied. This also means 
that the op-amp will be of little use at 
radio frequencies.

It is possible to use a 160pF tuning 
capacitor in place of a 360pF unit, by 
paralleling it with a 220pF fixed ca
pacitor. However, this will also drasti
cally reduce the tuning range of the 
circuit. A better solution might be to 
alter the value of the inductance in 
the circuit so it resonates at the cor
rect frequency when the 360pF ca
pacitor is replaced by the 160pF unit. 
However, without knowing the spe
cifics of the circuit involved, it is difi- 
cult to say whether either of these 
modifications will compromise per
formance of the circuit.

Lamp Saver
I had the problem of early failure of a 

single incandescent 40W lamp, a small 
E/S base flame shape used in an Argus 
magnifier lamp. Because this had an 
average life of no more than two weeks, 
I thought of a Lamp Saver design I’d 
come across in your issue of June 1986.

I ordered the PC board and bought 
most of the components from your ad
vertisers in York Street, when on a Syd
ney trip - except for the silicon bilateral 
switch, which was out of stock 
(2N4992).

Subsequent trips to Sydney show the 
item still out of stock and checks with 
other suppliers, even Geoff Wood could 
not help.

It’s interesting that no other incandes
cent lamp in the house has this problem 
and the possibility of heat build up 
seems unlikely as most cases of failure 
are at switch-on, and usually late at 
night. Although I haven’t had a record
ing volt meter, spot checks with an AC 
meter haven’t shown voltages above 
250V(W.V.A., Stockton NSW).
• Unfortunately we can't suggest a 
source of supply for the 2N4992, 
which now seems to be unavailable. 
You may have to use the ST4 
asymmetrical trigger diode, and 

possibly modify the circuit values 
slightly.

Why do the small lamps tend to 
have a short life? When any 
incandescent lamp is operating, 
tungsten atoms tend to vapourise 
from the filament and leave the 
filament thinner. This can happen in 
a localised fashion - causing a local 
rise in resistance and power 
dissipation. This in turn causes a ‘hot 
spot’ and accelerates the 
vapourisation, giving a kind of 
feedback action which causes weak 
spots to develop. It is these weak 
spots which tend to give way when 
the lamp draws heavy current - as it 
does when power is first turned on, 
with the filament cold and its 
resistance much lower than its value 
when operating.

Physically small lamps run hotter 
than larger types, so that these weak 
spots tend to develop faster and give 
a shorter life.

Circuits like the Lamp Saver extend 
lamp Hfe by preventing the surge of 
current when power is applied. They 
don't prevent filament vapourisation, 
or the formation of weak spots. But 
because the initial current surge is 
much lower, the filament can get 
much weaker before it will fail. So 
although failure is not prevented, it is 
postponed by a worthwhile amount.

Letters
Continued from page 7)

We presented the very same material 
to some other magazines and would like 
to say that your interpretation and sum
mary was by far the most intuitive. It 
seems that you have felt some of our 
frustrations before and have put those 
into a succinct few words beautifully.

Peter Stein,
ME Sound Pty Ltd., 
Dyers Crossing, NSW

Serviceman
Continued from page 58
that pin. What I didn't test for was an 
actual contact between the pin and the 
socket contacts.

I know now that there was a properly 
made, heavy duty earth on the socket 
but I had never realised this because it 
was out of sight, under a heavy steel 
strap that held the socket to the front 
panel. I only found it after I had re
moved and dismantled the socket.

This earth lead had never made con
tact with any normal plug, because the 
socket prongs were nearly a quarter of 
an inch apart. Most earth pins sat in the 
socket without coming within touching 
distance of the earth contact.

It wasn't until I put a bent plug into 
the socket that an earth pin came close 
enough to complete the earth link, with 
the noisy result just mentioned.

Another factor that masked the error 
was that most live chassis TV's have 
only a two pin power plug. Two pins, 
no earth pin - therefore no chance of 
making accidental contact.

I have removed the earth link from 
the output socket so the same accident 
cannot happen again. But I shudder to 
think about how many times in the past 
four years I might have set myself up as 
a bridge between a live chassis and 
earth.

All I can say is, if you're going to do 
it, please do it properly. And get some
one to check your work. ®

Frankly Frank
Continued from page 38
tion which signed 840-odd treaties with 
its native Indians and broke all of them, 
which has murdered four of its elected 
presidents, arranged the murder of one 
other nation’s president (Dziem in Viet
nam), assisted in the murder of another 
(Allende of Chile), tried to procure the 
murder of another (Castro of Cuba), 
has still to ratify many of the Geneva 
accords on the rules of war, has had to 
offer a pardon to one of its recent presi
dents because of his illegal acts in office 
and other things too numerous to men
tion. It wouldn’t fail to tell the truth 
about a single airliner disaster, would 
it? “I do believe it, though I know it 
lies”. ©

CD Reviews
Continued from page 40

century and the RV441 work on this 
disc was originally written for recorder.

Although most of the works pre
sented here are in the lesser known 
category, they are all quite brilliant ba
roque pieces in their own right and 
quite well known in the flute reportoire,

Gazzellonis’ playing is quite stunning, 
and his breathing, particularly in the 
Vivaldi 1st movement almost leaves you 
breathless.

His interpretation is first rate but 
whether it is due to this older recording 
or his tone production, - (I suspect 
some of both) the sound is not as full as 
the later recordings of Gallway on 
RCA.

Soundwise I feel it is rather middle 
register heavy with somewhat too much 
reverb, but none the less very pleasant. 
It does represent good value considering 
the price and the playing time and these 
top - notch performers. gj
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“Electronics Australia” is one of the longest running technical publications in the 
world. We started as “Wireless Weekly” in August 1922 and became “Radio and 
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

Wireless 
Weekly©
November 1938

Parramatta Celebrations: An extensive 
system of outdoor sound amplification is 
being arranged for the 150th anniver
sary celebrations at Parramatta.

A series of 30 loudspeakers is being 
installed by Amalgamated Wireless in 
Church Street, between St. John’s An
glican Church and Parramatta River, so 
that the crowds who throng the streets 
will hear everything connected with the 
proceedings.
The importance of radio: Last week a 
nation-wide panic was caused through
out the United States when one of the

past issues.
major networks broadcast a dramatised 
description of an invasion from another 
planet.

Though nothing on the same scale has 
happened before, the incident calls to 
mind a similar occurrence in London 
nearly 14 years ago, in the early days of 
broadcasting, when a too vivid descrip
tion of a Communist uprising in the 
British capital caused a sensation 
throughout the country.

r^KÂnïïrn 
TELEVISION

and HOBBIES

November 1963
40 years of radio: It is appropriate to 
record that this month sees the fortieth 

anniversary of the commencement in 
Australia of an officially authorised 
medium-wave broadcasting service. 
While various marine, communication 
and experimental stations had been op
erating during the previous ten years, it 
was on November 13, 1923, that station 
2BL opened in Sydney, with a power of 
1,500 watts, and for the express purpose 
of providing radio broadcast entertain
ment.
Electronic TV standards conversion: A 
prototype, all-electronic television 
standards converter was demonstrated 
by the B.B.C. recently, when television 
pictures transmitted from Brussels on 
the European 625-line standard were 
converted to the British 405-line stand
ard.

Basically, the converter works by 
dividing the incoming picture into 600 
vertical strips. If the picture is on the 
625-line standard then each strip will be 
made up of 625 minuscule elements - 
one for each line. These elements are 
“smoothed” together to remove the 
gaps between the lines, and so for each 
strip there is an output which shows 
continuously the picture detail in the 
strip. The strips are then scanned 405 
times a second to produce the required 
405-line picture.

NOVEMBER CROSSWORD
ACROSS 11. Secures wanted signal and

1. Sound control. (6) keeps there. (5,2)
4. Such are the eyes of those 12. Optical read-only memory, 

always examining filters! (8) (4)
10. Specialised character for 13. Name of nerve used in 1 
optical recognition. (7) down. (5)

14. What keeps studio micro
phone out of sight? (4)
17. Correspondence college with 
electronics courses. (6)
18. Former unit of magnetic in
duction. (5)
20. Put lines in parallel! (5)
22. Checked operation. (6)
25. Voltage of a standard bat
tery. (4)
26. Clamp connector to cable.
(5)
27. Greek philosopher famous 
for paradoxes. (4)
30. Such are memory compo
nents sent from warehouse. (2-5)
31. Adjust TV brilliance. (7)
32. Run out of voltage. (8)
33. Kind of valve. (6)

DOWN
1. Sighting system using opti

cal fibres. (6)
2. Name of person on marine 

radar watch. (7)
3. Unseen pressure-sensitive 

security components. (4)
5. Kind of book for those lack

ing 1 down. (7)
6. Sources of intense light. (4)

OCTOBER SOLUTION
BiwiaöHnMB snaas® 
h n a w q a h o 
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7. Expressly, what an endless 
cassette tape has. (2,5)

8. Field of physics for the ef
fect of forces. (8)

9. Visualised data. (6)
15. Phase. (5)
16. Brand of battery. (5)
19. Flashing lights which may 
restrict 1 down? (8)
20. Part of a telephone. (7)
21. Famous name in electronics,
—- Packard. (7)
22. Kind of switch. (6)
23. Topical prefix always seen in 
EA. (7)
24. Characteristic of contacts in 
rapid switching. (6)
28. Proponent of theory of elec
tromagnetic radiation. (4)
29. Base for biologists to breed 
bacteria. (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
EPROMS: 2764 $4, 27256 $6, 27512 
$10, 74HC374 $1, uP6800 $3, 6802 $4. 
All min qty 100. Trans PNP 2N2907A 
5c, min qty 1000. Ask for WINNIE on 
(02) 344 0173 after 6.30 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.

NEW RADIO VALVES: For entertain
ment or industrial use. Waltham Dan, 
96 Oxford St., Darlinghurst, Sydney. 
Phone (02) 331-3360.

NEW 64K-256K PRINTER BUFFER: 
Design release. VER 4.0 and REV G 
boards now available. Double sided 
PCB, EPROM, and instructions $39. 
Optional additions include 2 by 7 SEG 
LED front panel display of percentage 
full, 1 to 99 copies select, 3 polled com
puter inputs, printer switches, computer 
switches, and serial converter boards. 
For a free catalogue send a 37c stamp 
to Don McKenzie, 29 Ellesmere Cres, 
Tullamarine 3043.

PROJECT REPAIRSHaving trouble get
ting your EA/ETI/SC kit to work? Phone 
(03) 749 3480 for estimate or send kit 
to Hunter, 5 Yatama Crt, Werribee 

3030.

ELECTRONICS AUSTRALIA: 90 
issues 84-88, American Scientific 200 
issues 64-86. Any offer, ring (02) 
398 5005.

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
P.O. Box 438, Singleton NSW 2330 

(065) 76 1291

RADFAX2: Hires radio facsimile morse 
and rtty program for IBM PC/XT on 
360K 5.25" floppy + full Doc. Need 
CGA, SSBhf FSK/Tone decoder. Has 
re-align auto-start view save print ++. 
Also ‘RF2HERC” same as above but 
suitable for hercules card, and 
“RF2EGA” for EGA card (640X350 
mode). Programs are $30 each + $3 
postage ONLY from M. Delahunty, 42 
Villiers St, New Farm 4005 QLD. Ph 
(07) 358-2785.

EX-ABC AUDIO TAPES: W wide on 
101/2" Standard metal spool $6.85. 
Robust metal spool $12.85 7" spool 
$2.85. 5" spool $1.25. Post extra. Also 
in stock 1/2", 1" and 2" tapes. Waltham 
Dan, 96 Oxford St., Darlinghurst, Syd
ney. Phone (02) 331-3360.

PRINTED CIRCUIT BOARDS
Minimum postage & packaging on all EA & ETI 

Project PCBs
Catalogue 1976-85 (ine components) S2 00

PCBs made to order — 48 hr prototype service.
Bankcard/Mastercard

Acetronics PCBs
112 Robertson Rd. Bass Hill 2197 

(02) 645 1241

A NEW CONCEPT FOR LOW VOLTAGE PROJECTS 
COPPER FOIL TAPE: thin pure copper tape backed by 
special hi-tack adhesive. Current carrying capacity, 5 
amps, FULLY TESTED at 24V 5A. Not recommended 

tor mains voltage.
4.75mm ... RRP $8.03 6mm...RRP$9.84 8mm... 

RRP $13.60 33 metre rolls
GIFFORD PRODUCTIONS

P.O. Box 62, St. Kilda, Vic. 3182 (03) 534-3462

Kt Akoio Pty. Lt».
Established 1933

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 

SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 
651 Forest Road Bexley 2207 

AUSTRALIA
RING (02) 587 3491 FOR INSTANT PRICES 

24 HOUR TURNAROUND SERVICE

KIT REPAIRS!!
Repairers of all EA, ETI, AEM and 
Silicon Chip projects.
Got a problem! Or queries;
Ring any time 9 am-9 pm Mon-Sun.

EEM ELECTRONICS 
(03) 401-1393

LASER KITS NOW AVAILABLE
HERE is your chance to build a LASER at the 
lowest possible price. THIS KIT includes 
everything, tube, p.c. board, all wire pre-cut, 
holes drilled, finished case, nuts bolts and 
screws, etc. Price include postage

YOU WILL SAVE HUNDREDS OF DOLLARS
Priced $395, thats low. Ph (08) 296-7464 till 9, 
or write to:
LASER OPTICS
for information, 3 Tarnham Road, Seacombe 
Heights, SA 5047

MUSIC SOUND RICORDINO STAGE LIGHTING

SONICS
MAGAZINE

THE ALL AUSTRALIAN 
MUSIC MAKERS' 

MAGAZINE



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 
readers, as a guide to the main products sold by our retail advertisers. For address 
information see the advertisements in this or other recent issues.

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.

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 • • • • • • •

Eagle Electronics SA • • • •
Electronic Brokers Vic •
Electronic Component Shop Vic • • • • •
Emona Instruments NSW •
Geoff Wood Electronics NSW • • • • • •
George Brown Group All • • • •
Jaycar Electronics Eastern • • • • • • •

Pre-Pak Electronics NSW • • •

Preston Electronics Vic • • • • •

RCS Radio NSW •

Rod Irving Electronics Vic • • • • • • •

Scientific Devices Vic •
Sheridan Electronics NSW • • • •

Tandy Electronics All • • • • •

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

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. 
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$5,000 WORTH OF TEST

an EA exclusive
Here’s YOUR chance to win these superb test instruments, valued at over $5200! All you have 
to do is subscribe NOW to Electronics Australia, Australia's leading electronics magazine, and 

you have SIX excellent chances to win!

This great set of truly professional-quality test instruments from Emona Instruments will really
look good in your home laboratory or workshop. Here's what you get:

• A Kikusui DSS-5020 20MHz dual-trace oscilloscope with inbuilt digital storage facilities, valued at $3500

• A GW Instruments GFG-8019 multi-function 0.2Hz-2MHz function generator with inbuilt 6-digit 
10MHz frequency counter and sweep generator, valued at $644

• A GW instruments GDM-8035T high accuracy 28 range 3-!/2 digit digital multimeter, valued at $400

TOTAL VALUE OF THIS MAGNIFICENT FIRST PRIZE IS THEREFORE $4544!

5 CONSOLATION PRIZES!!!
Obviously only one lucky EA subscriber can win this first prize — and it could be 

YOU. But even if you're not quite that lucky, you could still win one of 5 
consolation prizes, each consisting of a top-quality Escort EDM-1122 handheld 

digital multimeter with 29 ranges PLUS 200kHz frequency counting, capacitance 
measurements, transistor and diode testing, continuity and logic testing

EACH CONSOLATION PRIZE VALUED AT............ ..................................  $149



NSTRUMENTS TO BE WON!

FIRST PRIZE INCLUDES ...

KIKUSUI DSS-5020A: DUAL 
TRACE DIGITAL STORAGE

SCOPE
Normal mode — Bandwidth DC 

to 20MHz, 5mV/div to 5Wdiv —
Timebase 50ns/div to is/div 

Storage mode — Bandwidth DC to 
400kHz with 1MHz sampling — 

8-bit sampling with memory of 
1024 words per channel plus 1024 
word REF display — 28 dot-div 
vertical x 100 dot/div horizontal 

resolution — linear or sinusoidal 
interpolation — simple pushbutton 

operation

GW INSTRUMENTS 
GFG-8019 MULTIFUNCTION 

GENERATOR 
Generator frequency range — 

0.2Hz to 2MHz. Output 
waveforms — sine, triangle, 

square, pulse, ramp. Output level 
— >20V p-p open circuit, 10V 
p-p/50 ohms. Frequency counter 
range — 0 1 Hz to 10MHz (6 

digits). Counter sensitivity — < 
20mV RMS at 10MHz. Sweeping 
range— 1000:1 ratio. Sweeping 
modes — Auto/manual, lin/log, 

0.5s-30s.

GW INSTRUMENTS 
GDM-8035T BENCH-TOP 
DIGITAL MULTIMETER 

3-'/2 digit LED display, all ranges 
fully protected. Basic accuracy — 

0.1%. DC voltage ranges — 
199.9mV to 1200V (10M 

impedance). AC voltage ranges — 
199.9mV to 1000V (True RMS). 
DC current ranges — 199.9uA to 

20A. AC current ranges — 
199,9uA to 20A. Resistance 

ranges — 199.9 ohms to 20M (6 
ranges)

ESCORT EDM-122 HANDHELD DIGITAL MULTIMETER/COUNTER
3-'/2 digit LCD display (17mm high digits)
DC voltage ranges — 200mV to 1000V (5 ranges)
AC voltage ranges — 200mV to 750V (5 ranges)
DC current ranges — 200uA to 20A (6 ranges)
AC current ranges — 200uA to 20A (6 ranges)
Resistance ranges — 2000 ohms to 2000M (7 ranges)
Capacitance ranges — 2hF to 20uF (5 ranges)
Frequency ranges — 2kHz to 200fcHz (3 ranges)
Other ranges — transistor hFE, diode VF, logic levels, audible continuity

(5 TO BE WON AS CONSOLATION PRIZES!)

SUBSCRIBE NOW AND GET THIS GREAT PAPERWEIGHT/TOOLKIT FREE!
Regardless of whether you win one of those great test instruments, by 

subscribing now you'll automatically receive one of these intriguing 
solid brass paperweights — which is also a handy 5-in-l toolkit! 

Outside it’s a hammer, but inside the handle there are four 
screwdrivers (two flat blades, two Phillips). Normal retail value $14.95!

TO SUBSCRIBE
Simply fill out the coupon attached and put it in the reply paid envelope supplied — if the coupon and envelope are 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 Test Gear Subs Offer, Federal Publishing Company, PO Box 227, Waterloo, 

NSW 2017. Any enquiries phone (02) 693-9515 or 693-9517. Unsigned orders cannot be accepted.

HURRY! THIS OFFER CLOSES 31 ST NOVEMBER, 1988

CONDITIONS OF ENTRY
1 The competition is open only to Australian Residents authonsing a new renewal subscription before last mail Wednesday. November 30 Entries received after closing date will not be included Employees of the Federal 
Publishing Company. Emona Instruments 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-draw facsimile of the subscription coupon to The Federal Publishing Company 
PO Box 227. Waterloo. NSW 2017 3 Pnzes are not transferrable or exchangeable and may not be converted to cash 4 The judges decision is final and no correspondence will be entered in to 5 Description of the 
competition and instructions on how to enter form a part of the competition conditions 6 The competition commences on 24 August 1988 and closes with last mail on 30 November. 1988 The draw will take place in Sydney on 
2 December. 1988. and the winner will be notifed by telephone and letter The winner will also be announced in The Australian on Monday. 5 December and a later issue of this magazine 7 The prize is KIKUSUI DSS-5020 
20MHZ dual trace oscilloscope with inbuilt digital storage facilities $3500 GW Instruments GFG-8019 multi-function 0 2 Hz-2 MHz function generator with inbuilt 6-digit 10 MHz frequency counter and sweep generator $644 & 
GW Instruments GDM-8035F high accuracy 28 range 3-’^2 digit digital multimeter $293 5 consolation prizes ol Escort EDM-1122 handheld digital multimeter $149 each 8 The promoter is The Federal Publishing Company. 180 
Bourke Road, Alexandria. NSW 2015 Permit No TC 88 2324 issued under the Lotteries and Art Unions Act 1901. Raffles and Bingo Permits Board Permit No 88 1441 issued on 12 8 88 ACT Permit No TP88 832 issued 
under the Lotteries Ordinance. 1964



NEW TEK. 
PURE & SIMPLE

Bandwidth 50MHzNow, the perfect measure of economy plus performance in a low- 
cost, 50 MHz scope backed by a 3 year warranty. The new 2225 
exemplifies Tek quality at its pure and simple, affordable best. It’s the easy, 
economical answer to your professional scope needs at bench and field 
sites, on the manufacturing floor and in the classroom.

Two-channel, single time-base Tek basics enhanced by features of 
much more expensive scopes. Plus outstanding ease of use.
You get 500 uV/div vertical sensitivity for low-level signals. Horizontal 
alternate sweep magnifications of X5, X10 and X50 for time measurement 
accuracy. New front-panel Z-axis input. HF and LF Reject trigger filtering to 
stabilize noisy-signal displays. Plus TV Line and Field triggering. All in a 
compact, portable package.

Two heavy-duty Tek 10X modular probes with a new ruggedized probe 
tip are included.

Scope. Probes. 3-year warranty, 10-day free trial with money back 
guarantee. One free call gets it all! Call Tek direct to order or obtain 
literature. Technical personnel can answer your questions and expedite 
delivery. Each order includes probes and operator's manual. Everything 
that says genuine Tek!

Vertical
Sensitivity 500 uV/div

Waveform
Expansion X5, X10, X50 Alternate

Magnifications

Maximum
Sweep
Speed 5 ns/div

Trigger Modes Peak-to-Peak Auto, Norm, TV
Field, TV Line, Single Sweep

Trigger
Couplings AC, DC, HF Reject, LF Reject

Weight 6.6 kg/14.6 lb
Standard 3-years on parts and labour,
Warranty including CRT

Warranty-Plus Optional 5 years parts and labour 
Option N2 service — including CRT

Specify Option N2 + 300.00

Call Tracee Smith 
at Tek direct: 

008 - 023342 
or (02) 888 7066

$1995
Bankcard 

& 
Visa 

accepted

Head Office: 
80 Waterloo Road, 

North Ryde N.S.W. 2113 
(02) 888 7066 
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	Gas arresters and metal oxide varistors

	Siemens. A higher technology
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	in one night!

	$999

	Vintage radios

	Superhet inventor

	Oral History - bouquet

	Thanks

	Panasonic re-launches Technics hifi range

	New Sanyo midi hifi system

	NAD introduces ‘super receiver’

	ELECTRONICS


	New TDK tapes
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	Satellite navigation
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	Route planning

	Radio update

	Vehicle location



	GET MORE FOR YOUR DOLLAR

	WITH ROD IRVING ELECTRONICS!



	Careers in Electronics

	by PETER PHILLIPS
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	LET US DO YOUR PCB DESIGN, PROTOTYPES & PRODUCTION OVERFLOW.

	FREE AUSTRALIA WIDE PICK-UP
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	QUALITY
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	Just Imagine a Security/Alarm System you can install in about an hour - Uses no Wirinq or Cables and Costs Less than $1 for the Mounting Hardware

	Passive Infra Red Movement Detector


	S5280 $129.00

	Main Control Receiver
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	S5290$125.00

	Complete System Special Package Price
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