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IC O M Count on us!

u com'’s impressive range of receivers lets
you listen to more frequencies, across the
band and around the world.

Starting with one of the smallest receivers ever
produced, the IC-R1 covers 100kHz - 1300MHz
(2 ~ 905MHz guaranteed), with AM, FM and
Wide FM modes, Dual Frequency Selection and
100 memories.

The IC-R72 receives 30kHz - 30MHz
(100 kHZ ~ 30 MHz guaranteed) in SSB, AM

and CW modes and comes with numerous

impressive features, including Icom’s DDS System

to improve Carrier to Noise Ratio characteristics

and optional FM mode. 1C-RO000

With an Icom receiver,
the world is as wide
as your band

The mobile IC-R100 is packed with powerful
features, and covers the 100kHz - 1800 MHz
(500 kHz ~ 1800 MHz guaranteed) range in
AM, FM, wide FM modes with multi-function

scanning and 100 memories with 20 scan edge

channels.

While the IC-R7100 covers from 25 ~ 2000
MHz in SSB, AM, FM, wide FM modes, optional
TV and FM stereo adaptor, with 900 memory

IC-R7100

channels, sophisticated timer functions and
multiple scan functions.

The top of the range IC-R9000 expands your
listening horizons, covering 100 kHz ~ 1999.8
MHz in all modes and featuring Icom’s unique
CRT display, intelligent scan functions and an
amazing 1000 memory channels, in a unit that
delivers superb high frequency stability, even in
the GHz range.

So tune in to the ones that professional
listeners use, from the wide range of Icom wide

band receivers.

For further information call free on (008) 338 915
or write to Reply Paid 1009 Icom Australia Pty Ltd
P. O. Box 1162 Windsor Victoria 3181

1IC-R1 Telephone (03) 529 7582 A.C.N. 006 092 575 IC-R72

ICOM Australia’s warranty is only applicable to products purchased from their authorised Australian Dealers. L.L. BROWN ADVERTISING 3907
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No film, no disks —
just a row of DRAM chips

Dycam’s new digital still camera is
able to capture and store up to 32
images, in its internal DRAM mem-
ory. The images can then be
downloaded to your computer (IBM
compatible or Mac), via its serial
interface. Barry Smith has been try-
ing one out, and tells what he found
in the story starting on page 20.

Video and Audio

6 WHAT’S NEW IN VIDEO & AUDIO The latest products...
8 REVIEW: AMSTRAD’S ‘DOUBLE DECKER’ VCR Very flexible!
10 THE CHALLIS REPORT: Philips’ new 16:9 ‘widescreen’ colour TV

Features

14 TECHNOLOGY EASES BOREDOM ON LONG FLIGHTS New aircraft
20 DIGITAL CAMERA SAVES IMAGES IN DRAM Chips store 32 images...
24 MOFFAT’S MADHOQUSE Being first to solve problems
28 WHEN | THINK BACK... Vintage radio design— reader comments
34 AUTOMOTIVE ENGINE CONTROL -4 Faulifinding and servicing

104 REVIEW: SANGEAN ATS 818CS RECEIVER Low cost, digital tuning
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THE SERVICEMAN A colour TV that kept blowing fuses, and other stories
52 BASIC ELECTRONICS - 15 Multivibrator and timer circuits
62 CIRCUIT & DESIGN IDEAS Mains powered light delay, motor controller
64 ‘MIRACLE’ ACTIVE TV ANTENNA Low cost, but surprising performance
70 STROBOSCOPE MK2 New version can be built for general, or guitar use
82 ACTIVE CROSSOVER FOR 2-WAY SPEAKERS Design explained
94 VINTAGE RADIO A really fine collection— NZ collector Ray Knowles
EXPERIMENTING WITH ELECTRONICS A simple FM radio mike
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116 NEWS HIGHLIGHTS A3 laser printer uses Australian controller
Amstrad’s new 120 REVIEW: E?’CALC Software scientific calculator for IBM compatibles
‘double decker’ VCR 122 SILICON VALLEY NEWSLETTER Chip deal fails, SIA seeks sanctions
124 REVIEW: HEME ANALYST 2000P Clamp-on DMM/digital scope
Probably the most obvious use for a 126 NEW SOLDERING & SMT PRODUCTS Manual SMT repair kit, etc
dual-deck VCR is in copying tapes 130 - SOLID STATE UPDATE Triple video A/D converter, dual MOSFET in SO
(although not those that are copy- 132 NEW PRODUCTS CRO for transient recording, bench power supplies
right). But the Amstrad DD8904 can | 134 MASTERING METER MULTIPLIERS & SHUNTS Basic principles...
do much more than this — like mak- 138 I°C & THE ACCESS BUS -1 The basics of 1°C bus operation
ing two different recordings at once, | 142 COMPUTER NEWS & NEW PRODUCTS  Oz-designed VGA-video board

or making a new recording while
viewing another. Jim Rowe explains,
in his review starting on page 8.
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Philips 28ML8916 ‘Widescreen’
71cm colour TV receiver, which pro-
vides a 16:9 aspect ratio and 100Hz
display for better viewing of movies.
See our review, starting on page 10.
(Photo by Greg McBean)
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LETTERS TO
THE EDITOR
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Postage rates

I am on brief Christmas holidays in
Australia and have seen your latest
Editorial (EA January) complaining
about rising postage costs and the pos-
sible demise of Electronics Australia. 1
regret I have no sympathy with your com-
plaints.

When will you learn that Australia is a
part of Asia and that Asia is not just a two
day stopover on the way to the ‘mother
country’ or a three day layover in
Bangkok? Asia is NOT in recession; it is
booming. In Hong Kong where I have my
business there is also an unemployment
problem — unemployment is around 1%
(that is ONE %) and Iabour is so short that
Filipina maids have now entered the
general workforce.

The world is slowly but inexourably
leaving Australia behind. The phone sys-
tem is declining compared to that in Japan
and Hong Kong; postage, taxation and
government interference in business are
ridiculously high. The price of electronic
components here is just a joke. I am bor-
rowing capital at 7.5%. Any regular
traveller overseas or visitor to Australia
knows this. I myself now doubt that I will
ever return permanently.

The solution to your problems is to con-
vert Electronics Australia to Electronics
Asia based and printed in Asia and to be-
come more attuned to the Asian region.
The future of electronics for your
magazine is in Asia; it is not in vintage
radio or thinking back to the good old

. days. It is cheaper to print magazines like

yours and post them into Australia from
Asia than it is to print and post locally.

It is indicative of your current regard to
Asia that your masthead only lists one
Asian country and even then has had the
telephone country code incorrect for all
1991 (852, not 862). Obviously you do
not contact them often!

In 1967 I left Tasmania after graduating
from University and moved to Mel-
bourne. Tasmania was a good place to
grow up but not to work. In the mid-
1980’s the same became true about
Australia as a whole; after graduating any
intelligent, thinking person had no choice
but to go overseas if they wanted to do
well for themselves. EA must do the
same. The answer to your problems is not
to exhort your readers to write to their

local MP, but to recognise that your future
lies in the Asian region. Do not look to
others for your salvation; the choice to
live or die lies squarely with you.

Peter Crowcroft PhD,

Hong Kong.

Terminology

I refer to the series of reports by Louis
Challis on a range of new items of audio
and video equipment. These are always
extremely well put together and make
very interesting reading. However, in the
report on the Marantz PM-72 integrated
amplified (EA February 1992), I am
rather intrigued by the several references
to signal-to-noise ratio, particularly with
regard to the minus signs and the use of
the suffix ‘(A)’.

‘When expressing a ratio, it is normally
stated in dB with no arithmetical signs or
other qualifications. When a number of
dB is followed by the capital letter A, it is
taken as a statement of the actual acoustic
level in dB above the threshold of hearing
(OdBA or a sound pressure level of 0.0002
microbar). For example, when reviewing
the performance of motor vehicles, the
NRMA gives the internal noise level
under stated conditions as so many dBA
(e.g., 70dBA).

In some instances, an A ora C in brack-
ets, ie., ‘(A)’ or ‘(C)’, has been used to
denote the type of psophometric weight-
ing applied to the measured sound levels.
In this case, however, C-weighting is nor-
mally used for wide-range musical
material while A-weighting is used for
restricted range conditions; voice and
telephone circuits etc.

Under these conditions, I am not entire-
ly sure of the author’s intent. I may have
missed something along the way, but in
any event, I would welcome some
clarification of this matter.

Winston T. Muscio,

Lumeah, NSW

Louis replies:

Having read Mr Muscio’s forthright let-
ter I must acknowledge that his criticism
of the use of negatives in front of signal to
noise ratios is generally correct, and that
somehow I have inadvertently perpetrated
a minor misdemeanour for which I hope
there will be no no fine.

Nothwithstanding that aspect of Mr



Muscio’s criticism, his ongoing criticism
in respect to reference to A-weighted sig-
nal to noise ratios in these circumstances
is misguided.

It is now customary for most manufac-
turers to quote signal to noise perfor-
mance in terms of either unweighted, or
A-weighted levels.

The weighting used is the same as that
used for conventional acoustical measure-
ments, i.e., those associated with an input
from a microphone, the only difference
being that the input is electrical and not
acoustical.

Mr Muscio’s reference to psophometric
weighting is appropriate for communica-
tion circuits, but not for measurements of
signal to noise ratio on hi-fidelity equip-
ment,

Having been chastised, I will be more
careful next time.

Louis A. Challis,

Challis & Associates,

Kings Cross, NSW.

Article suggestions

There are three items that I am inter-
ested in knowing about, which I think
other readers may also find interesting
and could be published in a future edition
of your magazine.

One is the operation of those low volt-
age lights. Some use a 12 volt trans-
former, while others use a small circuit.
Perhaps you could explain the operation
of this circuit and also print a circuit
diagram so that we could make it.

Secondly, I would like to know the
operation of those digital signs that are on
the front of some of the government
buses, giving the destination and other in-
formation.

I found the article ‘Shake hands with
the Devil’ to be one of the most interest-
ing and informative I have read for a long
time, as it deals with something that we
use and are exposed to every day but
know very little of its danger.

I would like to know how we can be
electrocuted if we touch the active with
one hand while we are insulated from
earth by wearing rubber soled shoes, as
the author mentions that the body has
very little capacitance.

Glen Williams,

Heathcote, NSW.

DROP US A LINE!

Feel free to 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 reserve the right
to edit those that are over long or
potentially libellous.

EDITORIAL
VIEWPOINT

A setback for Optus —
but hopefully NOT for Pay TV

I'm writing this on an overcast Monday moring in late March. Last night,
along with other media people and guests invited by Optus Communications, I
was at the Hoyts Television studios in Sydney’s North Ryde — expecting to see
the long-planned launching of the first of Australia’s new B-series satellites. A
special satellite TV link had been established between Australia and the launch
site in Xichang, South-West China, and after viewing some background videos we
were switched through at about 8:40pm Sydney time to watch the final
countdown and launching.

There was a bang, a roar and quite a bit of the usual flame and smoke. But then
silence; and soon the smoke cleared to reveal the Long March LM-2E rocket still
intact, but also firmly earthbound. It was all rather disappointing, especially for
the Optus/Aussat people who had worked hard to make the launch a success. The
Chinese were also very embarrassed, judging by the apology made by the presi-
dent of the Great Wall Industrial Corporation (the launching contractor), just
before the TV link was closed down.

At present little can be gleaned about the reason for the setback; Dick Johnston,
director of Optus’s satellite division, could only guess that one or more of the
rocket’s total of eight engines had somehow failed to ignite — forcing the launch-
ing to be aborted. The cause could take many days to find and rectify, and it may
also take some time before the rocket can be made ready for another launch.

Still, the satellite itself doesn’t seem to have been damaged — much worse
things have happened in satellite launchings that ‘went wrong’, in the USA and
elsewhere. Hopefully by the time you read this, satellite B1 finally will have been
placed into orbit.

But disappointing though last night’s events were, they should only be seen as a
minor setback. There’s every reason to believe that B1 and its sister B2 satellite
will be in orbit by the end of the year, and by early in 1993 will have taken over
from their trusty but now outdated predecessors Al and A2. Australia will then
have a greatly improved satellite communications system, with the ability not
only to provide national direct TV broadcasting, but also to provide national satel-
lite mobile/portable communications.

What concerns me more about B1’s launch delay is the possibility that it could
be used as an excuse to delay the introduction of Pay TV in Australia, by a much
longer period.

Almost since the decision was announced last year that Pay TV would be al-
lowed to commence late in 1992, we've seen a bewildering series of
‘maybe/maybe not’ announcements by the Minister for Transport and Com-
munications, regarding not only its starting date but also its licensing and or-
ganisational details. It has become obvious that there are powerful commercial
and political forces at work, complicating the whole situation.

It would be a great pity, I believe, if this latest and relatively minor technical
hitch triggered yet another delay to Pay TV. Australia’s viewers are surely entitled
to have the same freedom of choice as those in other developed countries, and our
electronics industry also needs the positive stimulus that this development will
bring.

Jim Rowe
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What’s New in

VIDEO and AUDIO

ol

Sound Cube
monitor speaker

The new Auratone SPSC Primo-
Sound-Cube is a high quality console
mixdown and comparative reference
monitor and powerful full-range exten-
sion speaker.

The sound is exceptionally clean,
natural and undistorted — much better
than the previous ‘Cubes’ released over
16 years ago. It is still however, a
narrow  band monitor so it will
continue to fulfil its functions as a
professional reference monitor for
small speaker comparisons.

A new rubber surround and specially
coated cone both contribute to the damp-
ing of internal break-up, which results in
cleaner and more accurate sound.

The driver is a 5" (127mm) type with
high temperature 1" (25mm) voice coil
and a one pound (454g) magnet with
*Video-Shield’structure.

It has an impedance of 8 ohms; a
power handling capacity of 35 watts
nominal (70 watts music power); sen-
sitivity of 88dB (1W/1m and a frequen-
cy response (anechoic on axis of
90-17,000Hz (100-12,500Hz +/-3dB).

The enclosure dimensions are 16.5 x
16.5 x 15.9cm.

The new Auratone Sound-Cubes are
now available from Jacques Electronics,
268 Montague Road, West End 4101;
phone (07) 844 1103.

DCC wins Japanese award

Philips has won the 1992 Technology
Award from Japanese audio magazine
publisher Radio Gijyutsu for developing
the basic technologies of the Digital
Compact Cassette system — particularly
the PASC (Precision Adaptive Sub-band
Coding) technique.

This is the third time that Philips has
won the annual award — which is based
on the view of a panel of judges drawn
from the Japanese audio industry —
having previously received it for Com-
pact Disc and the Bitstream Conver-
sion technique.

During a presentation ceremony in
Tokyo, Radio Gijyutsu’s president, Mr
M. Kanai referred to the PASC coding
system’s many other application pos-

6 ELECTRONICS Australia, May 1992

Cassette deck has
three heads, four motors

TEAC Australia has released the V-
5000 three head, four motor cassette
deck. Incorporating a number of new
features, the V-5000 is part of TEAC’s
‘authentic’ lineup that is designed to ap-
peal to the more discerning audiophile
or quality conscious purchaser.

TEAC have taken the route of
employing a solid closed loop, dual-
capstan transport drive system that of-
fers very low wow and flutter
characteristics. Additional benefits in-
clude improved transport stability over
single transport system types.

The V-5000 employs no fewer than
four DC motors. The dual capstans use
one as the servo motor, while the second
motor drives the reel hubs.

A third motor operates the mechanism
that pulls the tape head and pinch rollers
into place, while a fourth motor provides
power assistance for opening and clos-

ing the cassette well door. The V-5000
will automatically adjust for Normal,
High and Metal position bias/equalisa-
tion. Although the centre detent posi-
tions of the bias and sensitivity controls
will produce satisfactory results for most
tapes, slight brand-to-brand differences
between tapes can dictate user adjust-
ments of these parameters.

Consequently TEAC have included a
very comprehensive and yet straightfor-
ward calibration system to optimise all
tape formulations.

Two 16-segment per channel fluores-
cent indicating displays are calibrated
from -40 to +10dB with the 0dB refer-
ence making corresponding to the IEC
recognised 0dB level of 250 nanowebers
per metre.

An  1l-button cordless infra-red
remote controller enables armchair
convenience. The V-5000 is covered by
a five year warranty and is available at
selected TEAC dealers. It has an
RRP of $895.

sibilities, including its suitability for the
next generation of audio carrier, solid
state memories.

Philips has signed DCC licence agree-
ments with Samsung and Goldstar,
Korea’s two largest consumer
electronics companies. As a result, both
firms will be provided by Philips with
the technical information required to
design and manufacture DCC products.

100-minute Video-8 tapes

To meet the ever increasing demand
for longer playing times in the Video-8
camcorder format, TDK has introduced

a 100-minute recording time. TDK
claims users can expect enhanced colour
reproduction, owing to major improve-
ments in metal particle formulation.

Namely, chroma output has been fur-
ther improved over previous formula-
tions and is responsible for the
exceptional colour reproduction. TDK
employs a proprietary ‘Focused Mag-
netic Field Control technology’, said to
allow precise alignment and orientation
of the pure iron Finavinx particles.

The HS-E100 has an RRP of $17.95
and is available at selected department
stores and TDK dealers.



ABCTV buys
Audiosound simulators

T s

The picture shows part of a delivery of
Audiosound Laboratories’ unique SS-2
stereo simulators recently supplied to
ABC television, which are to be in-
stalled around Australia.

The SS-2 which has been used by
other broadcasters since stereo TV
began, uses accurately controlled phase
networks to achieve a spatial sound
quality completely free of sibilance
bounce and other odd effects which can
occur with other types of simulators.

Further there is total compatibility
with mono receivers as there is no
change in frequency response to each
change.

Further information is available from
Audiosound Laboratories on (02) 938
2068.

New videotape
lineup from TDK

TDK has introduced a new VHS
videotape lineup, which is said to offer
significant improvements in both picture
and sound quality.

For the new tapes, TDK developed a
totally new proprietary Super Avilyn
technology, that is claimed to reproduce
vivid and brilliant colour while produc-
ing superb sound quality.

There are four grades in the new VHS
lineup including new HS (High Stand-
ards) which employs a newly developed
base film to protect it against the vigors
of high speed forwardfreverse and
repeat applications.

Then there is new E-HG (Extra High
Grade) which offers almost twice the
magnetic output of HS making it par-
ticularly well suited to produce the detail
and resolution needed for large screen
CTV’s, or recording in LP mode.

New HiFi (High Fidelity) has been
designed with a special finishing process
that produces a mirror-like finish, for
optimum contact between the tape sur-
face and VCR heads. This process is said
to culminate in the most detailed images
and the smallest distinctions in hues
being accurately expressed.

Finally, new HD-XPro (High Defini-

Personal CD
plays for 10 hours

Known as the SL-XPS900, the new
Technics portable CD offers 10 hours of
continuous play time, making it ideal for
long distance travellers.

The extended play time is made pos-
sible by using two built-in thin recharge-
able batteries combined with two
AA-size alkaline batteries. The unit is
also very slim and compact. In fact, it is
smaller than two compact disc cases.

However, despite its compact size, the
SL-XPS900 incorporates Technics’ one
bit digital/analog converter known as
MASH. Previously incorporated only in
full sized compact disc players, MASH
is a high performance system enabling
faithful small-signal reproduction and
thus, crystal clear, detailed sound.

Remote control comes in two forms
on the SL-XPS900. The first is as one-
button operation on the stereo ear-
phones, giving the ability to start, stop,
skip, forward and replay, depending on
how many times it is pressed.

The alternative card type 24-key
remote is handy for when the player is
hooked up to a home hi-fi system, allow-
ing the listener 10-key direct track selec-
tion, music scan, repeat and program
play among other functions.

Analog and optical digital output jacks
mean the unit can also be used for edit-
ing onto a digital deck and will
reproduce hi-fi sound via an amp and
full sized speakers.

The SL-XPS900 comes in a soft case
with all accessories including AC adap-
tor/recharger. Recommended retail price

is $659.

ATDK °

s

tion - Excellent Professional) uses a five

layer tape construction. A High Ad-

hesion (HA) treatment adheres the mag-

netic formulation to a three dimensional

binder, which then adheres to a super
4

smooth back coating. The HD-XPro is
designed for all mastering and editing
applications. Available in various play-
ing times, TDK’s new VHS line up is
covered by a life time guarantee. <>
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Hands-on Test Report:

AMSTRAD’S DD8904
‘DOUBLE DECKER' VCR

Previously well known for its value-for-money personal computers, Amstrad has recently created
quite a controversy with its release of a new twin-deck domestic VCR. We were therefore quite inter-
ested to try out one of the new machines, to see what features it offers.

by JIM ROWE

Up untl quite recently, the name
Amstrad was mainly associated in
Australia with personal computers — both
IBM compatible and otherwise, but
generally at the high volume, lower cost
end of the market. The company was
founded in the UK in 1968 by an astute
and very forceful entrepreneur by the
name of Alan Sugar, who is now the
Chairman and MD. Under his guidance it
has expanded internationally and is now
active in over 50 countries, with 11 wholly
owned subsidiaries (including the Aust-
ralian firm). The parent company was listed
on the London Stock Exchange in 1980,

But Amstrad is more than just a personal
computer manufacturer. In the last few
years in particular, the UK and Europe
have seen Amstrad expanding into other
sectors of consumer electronics. And this
secems to have been a very successful
move, because according to the firm’s
Australian MD Bordan Tkachuk half the
parent company’s international revenue
now comes from consumer electronics.

One area where they’ve apparently been
very successful is in the supply of domes-
tic receiving packages for satellite TV, Ina
recent press release Mr Tkachuk said that
Amstrad is now the leading European sup-
. plier of these, having sold over two mil-
lion sets since 1989. So when Australia
finally gets Pay TV, later this year or
whenever our Government finally allows
it to proceed, I wouldn’t be at all
surprised if we see Amstrad as an ener-
getic and aggressive supplier of attractive-
ly-priced equipment.

In the meantime, the firm has already
created quite a stir with a product it
released late last year: the DD8904
" ‘Double Decker’ VCR. Almost as soon as
the new VCR appeared, an organisation
known as the Australian Film and Video
Security Office promptly called for the
new unit to be banned, on the grounds that

8 ELECTRONICS Australia, May 1992

it would encourage consumers to make il-
legal copies of copyright material. How-
ever Amstrad has continued to sell it, on
the grounds that purchasers are provided
with explicit wamings against illegal
copying of copyright material.

Mr Tkachuk has commented recently
that if the DD8904 were to be banned be-
cause of its possible use for illegal copy-
ing, it wonld logically also be necessary to
ban ordinary VCR’s — because they can
be used to record copyright material
broadcast by the TV stations. Not only
that, but twin-deck audio cassette
machines would presumably also need to
be banned for similar reasons. In any case,
as Mr Tkachuk has also noted, copying of
videocassettes has been easily performed
for years, merely by connecting two stand-
ard VCR'’s using readily available cables.

All that’s new about the Amstrad
‘Double Decker’, in a sense, is that it com-
bines most of the facilities of two standard
domestic VHS machines neatly and con-
veniently inside a single case...

Incidentally the DD8904 contains no
special circuitry or facilities to defeat or
otherwise circumvent any copy-protection
signals that may be present on commercial
pre-recorded videotapes. In fact it incor-
porates circuitry to prevent copying tapes
which use the CopyGuard system, so it
will be just as incapable of copying such
copy-protected tapes as a pair of standard
machines. There’s really no suggestion
that it's some sort of ‘pirate’s special’.

Other advantages

Well then, if you can’t use the Double
Decker for making illegal copies of
copyright material, why would you
want one? What'’s the advantage of a twin-
deck machine, over a conventional single-
deck model?

For start, of course, you can use it for
making ‘dubs’, or copies ‘of your own

home videos, for use by friends and rela-
tives. This would be a handy feamre if
you've taken a video of your children’s
weddings or other special family events,
for example. Not something many of us do
all that often, to be sure, but it would be
nice to be able to do it easily when we do.

Then there’s the ability to make a
recording on one tape, while you're simul-
taneously playing back another. So you
don’t have to miss out on watching last
night’s episode of that mini-series, be-
cause you have to record tonight's episode
(or vice-versa), With an ordinary machine,
you can either record a tape or play one
back, but not both at the same time.

On the other hand, with the DD8904
you can also make two duplicate record-
ings of a program at the same time —
handy when a friend or relative will be
away and has asked you to make them a
tape so they won’t miss a show, but you
also want one yourself...

Although the DD8904 contains only a
single intemal tuner, there’s even the
ability to record two different program-
mes at the same time, on the two decks.
This is done using an external source for
the second signal — such as a TV set with
a SCART or other direct video/audio out-
put connector.

It’s also possible to play back a tape
through up to three different TV’s at the
same time — one fed via the DD8904’s
UHF modulator output, and the other two
via its dual SCART direct video/audio
connectors. Or you can play back two

tapes simultaneously to two dif-
ferent TVs, with one connected via the
UHF output and the other via one SCART
output. You can even flip back and forth
between the two tapes, viewing them al-
ternately on a single set.

Even that isn’t the limit of the Double
Decker’s tricks, though. You can also use
its two decks for continuous recording or



playback, with it automatically starting
one deck when the other reaches the end
of the tape, and so on. Since both decks are
able to operate in half-speed ‘LP’ mode as
well as standard ‘SP’ mode, this means
that using E240 tapes the DD8904 can
automatically record or play back for up to
16 hours at a stretch — without human in-
tervention. If you're able to change tapes,
it can operate indefinitely...

The ability to automatically changeover
between decks can also be used for ‘loop
around’ operation, where recording or
playback cycles indefinitely between the
two decks. This makes the DD8904
suitable for continuous playback in
showrooms and exhibitions, and also for
continuous recording in  security
monitoring and surveillance applications.
If the machine is stopped following a
significant event, the recording will pro-
vide a video log of the preceding period
(up to 16 hours).

Quite apart from these ‘special’ features,
the DD8904 offers most of the facilities
you’d expect from a standard VCR. These
include HQ picture technology, LP/SP
dual speed operation with automatic sens-
ing on replay, an IR remote control with
LCD display and remote programming
facility, an eight-event one month
programmable timer, single-button ‘quick
timer’ recording and two-speed picture
search (3x and 5x) in both directions.

Additional controls

As you’d expect, the Double Decker has
a few more controls than on a standard
VCR. In addition to the usual set of con-
trol keys for each deck and the controls for
setting up the tuner channels and
clock/ftimer, hidden behind a lower flip-
down panel, there’s a button to select
which deck’s output you wish to use when
both are operating (selection is automatic
when there’s only one in use).

Each deck also has its own set of
controls for selection of its recording

input source (Tuner, Extemnal or the

other deck), reset and memory buttons for
its tape counter, a tracking control and a
tape speed control (SP/LP). The upper

deck is also provided with the ‘quick
touch recording’ (QTR) button. These
controls are all hidden behind a small

swing-out door to the right of the fluores-
cent displays.

There are also three additional controls
in the lower control panel area, for selec-
tion between Normal, Continuous and
Looping operation for recording or
playback. And finally, there’s a ‘Synchro
Start’ button, for seiting up and then start-
ing the two decks in synchronism for tape
copying (deck 2 > deck 1).

Apart from this, the rest of the DD8904
is much like a standard VHS machine. At
the rear the only noticeable difference is
that there are two SCART connectors for
direct video and audio connections. These
are in addition to the usual RF input and
output connectors, but in place of the pairs
of RCA and/or BNC connectors found on
many machines of Asian origin. One
SCART connector is used mainly for ex-
ternal signal sources, while the other is
used mainly for connection to the user’s
TV receiver. By the way the RF output of
the DD8904 is on UHF, around channel
36. As with many standard VCR’s the
machine has a switch at the rear which al-
lows it to produce a test signal, for tuning
your receiver accurately to its output. But
inevitably the best results are obtained
with direct video and audio signals from
the SCART socket, assuming your set has
the appropriate inputs.

Trying it out

Setting up the sample Double Decker
turned out to be much the same as with a
standard VCR. As usual there’s a bit of
fiddling around to set the clock/calendar
and the various tuner channels, but the
manual makes this relatively clear and
straightforward. For a lot of the usual

modes of operation, the DD8904 is also no
more complex to drive than a single-deck
machine. It’s really only when you want to
perform some of the machine’s more un-
usual tricks that things get slightly more
complicated; but even then the designers
have made operation fairly intuitive. We
were able to try out virtually all of the
machine’s facilities without any sig-
nificant hassles.

A glimpse inside the case showed that
the DD8904 uses two quite solid-looking
decks, mounted one above the other in the
main frame. The frame itself is of moulded
plastic, but seems to be quite solid and
well braced. Everything looks to be well
designed and of similar quality to most re-
spectable modem domestic VCRs.

In terms of performance, the Double
Decker had no surprises. The basic replay
and record/replay picture quality was of
good ‘HQ’ quality, with a resolution of
around 230 lines and a S/N ratio of close
to 44dB. Copying from one deck to the
other inevitably results in a small degrada-
tion in both resolution and S/N ratio, but in
most cases this is barely noticeable.

The audio quality was also of good
standard-VHS quality, so in terms of over-
all performable the DD8904 leaves little to
be desired when judged in context.

As the technical spec for the DD8904
describes it as being fitted with Copy-
Guard protection, we tried making short
test copies from commercial tapes. How-
ever we apparently didn’t have any fitted
with this protection system, because they
copied reasonably well. Needless to say,
we erased the copied segments at the end
of this test. Presumably the machine
would prevent copies being made from
tapes using the CopyGuard process.
Summary

The Amstrad DD8904 Double Decker
VCR is innovative in concept, and offers a
lot more facilities than one expects. You
can certainly use it for convenient copying
of your own non-copyright video record-
ings, but it should also come in very handy
for making two recordings at once, play-
ing a tape through up to three TV’s at
once, recording one program while you’re
also playing back another, and so on.

The ability to make continuous and
‘loop’ recordings, and also play back in
the same modes, should also make it of
considerable interest for security, surveil-
lance and sales demonstration applications.

The DD8904 carries a recommended
retail price of $999, and is available from
Amstrad dealers. If required further infor-
mation is available from Amstrad, Build-
ing C, The Lakes Business Park, 11-13
Lord Street, Botany 2019; phone (02)
316 5289. &

ELECTRONICS Australia, May 1992 9



Video & Audio: The Challis Report:

PHILIPS' NEW 28"
‘WIDESCREEN’ COLOUR TV

This month, thanks to the people at Philips Australia, Louis Challis was able to check out an advance
sample of that firm’s new top of the line 16:9 aspect ratio TV receivers. The set is the 28ML8916, and after
using it for a few days Louis says his existing sets now seem to have lost their appeal...

With all the space devoted to Philips
products in last month’s Winter CES
review, you could be forgiven for think-
ing that | had covered all of the ‘new
pickings from the Philips Orchard’.
But as it happens, Philips has been
producing a veritable plethora of new
goodies, including their new Matchline
Series 28" and 36" ‘Wide Screen’ colour
television sets.

Ever since the first 17" television sets
hit the Australian market around 1956,
we have seen a progressive market and
public demand for larger TV screens.
These progressively grew to 21", 24" and
subsequently through 27" to the really big
screens, whose prices tend to discourage
all but the well heeled.

The new 28" Matchline TV set with
which | was provided for this review
epitomises the Pandora’s Box of modern
marketing. As | soon discovered, it con-
tained just about every type of new tech-
nical feature or potential gimmick that
you could possible think of or ask for. If it
doesn’t contain that ‘wish function’ or
capability within the set, then it's on the
cards that Philips have provided it in one
of their optional units in the same
Matchline collection.

The optional collection include a Laser
Disc Combi Player, an S-VHS VCR and
even more excitingly a new HD-MAC
(High Definition)  satellite receiver,
which will satisfy your wildest dreams
when the Olympic Games are trans-
mitted with the new format later this year.

But then | am digressing, for it’s the
Matchline colour TV that we’re really in-
terested in. From the moment | opened its
box and looked at its screen, whilst it
wasn’t quite ‘love at first sight’ | knew that
this was a radical departure from past
trends and accepted design philosophy.
The most striking difference between the
new Matchline colour TV’s and their
predecessors, with which you are no
doubt familiar, is their unusually wide TV
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screen. These are 710mm (28") wide in
the smaller set, and now less than
900mm (36") wide in the larger set. Both
have a 16:9 aspect ratio, in place of the
more conventional 4:3 aspect ratio which
is currently the norm.

Why 16:9, | hear you ask? Well, as
well as Cinerama and other modern wide
screen films which have been produced
for the cinema for many years, there have
recently been a number of video record-
ings and laser disc films, which have
been formatted with the ‘letterbox’ for-
mat, and recently a growing number of
these have been transmitted by the TV
stations with the wide screen format. If
one displays or views such films with a
conventional TV screen, you end up with
noticeable black strips blanking out the
top and bottom of your TV screen —
hence the term ‘letterbox’. The only alter-
native is to have a screen that is com-
patible with the wider aspect ratio.

The Matchline 16:9 aspect ratio screen
is designed to resolve the problem, and
give true wide format display of these
transmissions or tapes/discs. But obvious-
ly there’s a catch with normal TV trans-

.missions, or replay of normal videos:

when you select the ‘Movie Expand’
mode, to fill the screen, you have to ac-
cept the loss of the top and bottom of the
transmitted picture. If you disable the ex-
pand mode to restore the top and bottom,
you-end up with blank strips at either side
of the wide screen.

Initial reaction

Before | reviewed all of the special
capabilities of the new Matchline TV set,
| diverted from my planned procedure to
assess the real benefits of its 16:9 aspect
ratio. To do this | used Track 3 of Refer-
ence Recordings’ RA Video Standard
Laser Video Disc, LD101S, using a new
Yamaha CDV-1700 NTSC combination
laser disc player (which is currently
competitively priced at $999).

Why would | choose to use NTSC you
ask? Well, NTSC laser discs have been
available for more than a decade, and
test discs are readily available on NTSC
format. By contrast, PAL laser discs
have been available for a relatively short
time, and regrettably appropriate test
discs are virtually unknown. As it hap-
pens, the Reference Recordings LD101
NTSC test disc appears to be ’head and
shoulders’ in front of anything else | have
yet seen, so | bought one on the West
Coast of the USA.

The Reference Recordings wide screen
demonstration material was filmed using
two synchronised film cameras covering
the left and right sides of the centre-line
of the scene, using a helicopter flying
through the Grand Canyon to produce a
visually exciting wide ‘Cinerama’ view.

The video output is compatible with
the 16:9 aspect ratio format when the
Matchline’s expand mode has been
selected. The results were outstanding,
and | regretted that the sound track
was not of the same standard as the
video content.

Many features

As | subsequently discovered, the
Matchline set also incorporates in-
numerable other features. The first and
most visually pleasing is its adoption of a
100Hz scanning frequency, which is
flicker free and provides a visually supe-
rior picture when compared with the
25Hz line scan frame frequency, or the
50Hz interlaced line scan frequency with
which you have become accustomed
over the last 35 years.

Access to the multiple capabilities of
the TV are, with few exceptions, control-
led by a large and functional remote con-
trol (Model RC6411).

As well as controlling the reception of
TV channels, external VCR’s, laser disc
players, CD, CDV or CDI players, it also
allows you to connect satellite receivers



(which Philips have just released) as well
as picture-in-picture (PIP) video control
units (which have also been released,
and which provide a useful on-screen
double viewing capability for those that
want it).

The remote control offers many func-
tions, some of which are quite conven-
tional, but some are relatively new
and provide a comprehensive capability
for home movies and also the latest
Dolby Surround video and laser discs,
with their multiple channel audio sys-
tem requirements.

Thus for example, when the on-screen
audio control functions are selected by
pressing the ‘green button’, you are
able to successively set the speaker
balance, the treble and bass boost (or
cut), and access the special speech
circuit control capabilities — which in-
clude bilingual selection from laser
discs, or bi-lingual TV transmissions
(which are common in Europe but
have not been adopted in Australia).

If you select the ‘blue key’ followed
by the ‘white key’, you can activate a
child lock, a sleep timer display, set the
picture size, or even call up a demonstra-

tion program, which displays all of the
special features contained within the
Matchline TV.

You can view the details of the stored
TV channels by pressing the menu but-
ton, followed by the white key to check
what designations have been allocated —
i.e. 'ABN 2 — and in which channel
numbers these have been stored.

One of the unusual features which
caught my eye was the ‘picture freeze’
capability, which allows you to instan-
taneously store any picture on the
screen for as long as you like — at
the expense of being able to view the
on-going program. This is great for VCR’s
and laser discs, but is obviously of
only limited value when viewing a
live TV transmission.

Another unusual feature is the ‘strobe’
option, which sequentially stores discrete
frames of video content with ap-
proximately a one-second delay between
each successive frame. | have yet to work
out why this facility has been provided.

When the TV channel you are watch-
ing broadcasts a Teletext signal, you can
select the time button. This causes the
time in hours, minutes and seconds to be

1!
|
!

displayed in a reasonably large blue rec-
tangle at the upper right-hand corner of
the screen.

As the Matchline set incorporates a
Teletext decoder, with above average
legibility in the normal display mode,
I was surprised to find that the legibility
of this display can be even further en-
hanced by expanding the screen so that
the normal display fills the screen with
either the upper or lower sections of the
page, for unparalleled legibility.

The remote control also incorporates
its own small LCD, through which you
can check on your selection and on
which signal inputs have been selected.

The rear of the Matchline set provides
conventional TV aerial inputs, sup-
plementary video outputs, inputs for op-
tional TV tuners, as well as for inputs
from conventional VCR video and audio
connections. Two colour-coded SCART
sockets are provided, for convenient
direct connection of either a VCR or for a
laser disc player, which is thereby
achieved with minimal effort.

Audio outputs to the two mid-
range/iweeter satellite speakers (which
they describe as ‘squeeter’ boxes), are
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provided by means of a pair of DIN
speaker sockets, whilst an additional
array of four pairs of spring-loaded
sockets are provided for two pairs of ex-
ternal speakers, to cater for full surround
sound where the ultimate in sound
fidelity is required.

An additional S-VHS VCR connector
socket, together with conventional video
and audio sockets suitable for VCR or
laser disc players are provided on the
front panel.

This is a particularly convenient and
desirable ergonomic feature, especially if
you wish to connect a PAL laser disc
player and an NTSC laser disc player —
as | did for both my subjective and my
subsequent objective evaluation of the
28" Matchline TV.

Players, players

| felt a little self-conscious as | con-
nected the Philips Matchline laser disc
player through the rear SCART socket,
and a separate Yamaha CDV-1700 NTSC
laser disc combi player to the video and
audio sockets on the front panel. My ini-
tial self-consciousness was soon dis-

audio replay which the Matchline TV
provided for me and my family.

The Matchline incorporates a single
low frequency built-in bass speaker
which covers the 50 to 700Hz region,
and the two clip-on squeeters which
cover the 700Hz to 16kHz range.

Although the built-in 2 x 40 watt
amplifiers generally provide adequate
‘grunt’ (power output), | found that the
satellite speakers are no match for larger
external monitors if one wishes to pro-
vide audio quality on par with the best
available video signals. As the clip-on
speakers (and their leads) are plugged in,
the change to larger and more efficient
speakers involves minimum effort.

My objective assessment confirmed
that the 28" Matchline TV has a genuine
400-line resolution, and a video frequen-
cy bandwidth which extends well past
the 3.5MHz capability.

Its picture is exceptionally clean, ex-
tremely sharp, and is just one small step
closer to the quality of high-definition
television for which we all await, but
which is still some distance in the future.

Summary

The Matchline TV with its new and ex-
citing aspect ratio faces comparable

willingness of the TV stations to transmit
the appropriate signal, it offers unparal-
leled improvements in video viewing.
Alas there is currently minimal software,
and | am aware of only a few occasions
on which the TV stations have trans-
mitted appropriate programs.

The new Matchline sets are clearly a
significant departure and evolutionary
advance on previous TV design concepts,
which have been the basis for TV sets for
the last 25 years.

Whilst it took me some little time to
reconcile myself to its different format, |
acknowledge that following my audition
of the Matchline TV, | have been con-
verted to the view that this is the new
wave, and all old TV sets (including those
that | own) are now visually inferior.

By the time you read this, the
28ML8916 should be available from
specialist Philips dealers. It measures
692mm wide by 512mm high by
515mm deep, and weighs 35kg. The
recommended retail price is $5499.

Further information on both the
Matchline Wide Screen sets, World
Standard Laser Disc Player and the other
new members of ‘The Philips Collection’
is also available from Philips dealers.

Our thanks to Philips Australia for

pelled and forgotten, though, as a
result of the quality of the video and

problems to the consumer DAT player.
Given the appropriate software and/or a

the opportunity to try out an advance
sample. L

IN ANYONE’S LANGUAGE'
PROCON TECHNOLOGY
LETS YOU TAKE CONTROL!

We manufacture a wide range of low-cost digital I/O boards. Each
board features: 8 opto-isolated inputs (12/24/48V AC or DC), 8
relay outputs (switching up to 10 Amps at 250VAC), LEDs indi-
cate I/O status and IBM-PC software is included. An industrial
version with plug-in relays is also available.

The system features: External mounting (up to 30 metres from
computer) operating through any IBM-PC bi-directional printer
port and capable of expanding to 240 1/O.

Applications: Home or business security systems, process
monitoring and control, laboratory automation, quality control
testing, robot control and energy management.
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With something like a small
magnetic fish attached to a can,
a blind person can see what's in

This is just one way in which
the Royal Blind Society helps

blind and visually impaired

But our work cannot ?

generosity of people like you.

So please donate whatever
you can.

For donations or any further
information, please contact the
Royal Blind Society, PO Box 176,
QUND Burwood, NSW 2134, or
Al Scbg telephone (02)7476622.

S Your donations are tax

deductible.

*

¢ Yes! High-speed drivers are available for GWBASIC, QuickBASIC, TurboBASIC, QuickC,
TurboC and TurboPascal. Our file /O driver also allows many other programs and langusges
10 be used. E.g. DBASE, Clipper, COBOL, FORTRAN, MODULA-2 ete.
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School of Electrotechnology

Short Courses

Second Semester 1992

The RMIT School of Electrotechnology offers the following Short Courses in the Second Semester. 1992:

AUSTEL TELECOMMUNICATIONS
CABLING LICENCE

Directed at technical personnel seeking
to obtain the AUSTEL General
Premises Cabling Licence.

Duration : 1 day Cost : $130

MODEM INSTALLATION AND
SERVICING

Provides knowledge and technical skills
in selecting modems for a data link.
Duration : 2 days Cost : $440

NETWORKING PC’s

Provides knowledge and technical skills
networking PC’s, selection of
hardware, software and installation.
Duration : 1 day Cost : $220

SATELLITE COMMUNICATIONS
PRINCIPLES

Introduces the principles of satellite
communication systems and their
operating parameters.

Duration : 5 days Cost : $350

FIBRE OPTICS FOR ELECTRICAL
TRADES PERSONNEL

Designed for personnel engaged in the
installation of fibre optic cables.
Duration : 2 days Cost : $500

OPTICAL FIBRE TECHNOLOGY
Introduces principles of optical fibre
transmission systems and technology.
Duration : 5 days Cost : $700

SECVY S PERMIT

A course of study to prepare
individuals for the State Electricity
Commission of Victoria § Permit
examination. This course is available
on a part time or block release basis.
Duration : 56 Hours Cost : $480

PC SYSTEMS HARDWARE AND
SUPPORT

This course provides participants with
diagnostic fault finding skills as well as
knowledge in the selection of PC
system components and peripherals. Part
course available.

Duration : 5 days Cost : $1000
SERVICING
MICROCONTROLLERS IN RADIO
EQUIPMENT

This course provides the skill to
diagnose faults in circuitry associated
with digital microntrollers.

Duration : 1 day Cost : $220

COLOUR TV SERVICING
Provides practical skills in servicing
colour TV receivers.

Duration : 5 days Cost : $350

VIDEO CASSETTE RECORDER
SERVICING .
Covers practical skills in servicing
domestic VCR’s.
Duration : 5 days Cost : $350

COMPUTER MONITOR
SERVICING

Provides knowledge and skill in
adjustment, alignment, installation and
selection of PC monitors for computer
systems.

Duration : 1 day Cost : $220

DIGITAL AUDIO AND COMPACT
DISC PRINCIPLES

This course covers digital audio
techniques and adjustment of CD
players.

Duration : 2 days Cost : $440

MOTOROLA MICROPROCESSOR
68000

Advanced techniques in programming
the 68000 microprocessor.

Duration : 5 days Cost : $350
Other microprocessor systems available.
Ring for details.

BASIC PROGRAMMABLE LOGIC
CONTROLLERS

A first course in PLC’s that provides
electrical and non-electrical personnel
with the principles and current practices
in programming PLC'’s.

Duration : 5 days Cost : $350

ADVANCED PROGRAMMABLE
LOGIC CONTROLLERS

Covers the applications of PLC’s in
process control systems.

Duration : 5 days Cost : $350

INTRODUCTION TO
INSTRUMENTATION AND
PROCESS CONTROL

A basic course in process control and
instrumentation for electrical and
non-electrical tradespersons.

Duration : 5 days Cost : $350

SURFACE MOUNT SOLDERING
AND DESOLDERING TECHNIQUES
To provide tradespersons, technicians,
technical officers, and advanced
electronic hobbyists with the skills of
Surface Mount Technology.

Duration : 2 days Cost : $440

HIGH RELIABILITY SOLDERING
TECHNIQUES

To provide service and prototyping
personnel with soldering skills to repair
and construct reliable electronic
equipment.

Duration : 3 days Cost : $600

FOR DETAILS CONTACT COURSE INFORMATION OFFICER TEL (03) 660 4425 FAX (03) 662 2525.
Other courses in Electrical/Electronics, Computer Installation and Servicing, Instrumentation and Audio

Visual Technology are also available.

Courses conducted on site throughout Australia.
These courses are structured to comply with Training Guarantee Levy legislation.

School of Electrotechnology

Royal Melboume Institute of Technology
GPO Box 2476V

Melboume Vic 3001

ACN 004 053 703
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chnology eases

boredom on long flights

As aircraft design has advanced, international flight ‘hops’ have become longer and potentially even
more taxing for passengers. But happily new aircraft like the Boeing 747-400’s now being used by
Singapore Airlines also take advantage of the latest technology to upgrade passenger entertainment

and communications facilities.

by THOMAS E. KING

It wasn’t too many years ago that
Australian passengers on international
flights to Europe were up and down more
times than a yoyo. Fuel stops here, techni-
cal halts there — the long joumney to
Europe was a true test of endurance rather
than a relaxing flight of fancy.

Over the decades technical advances
and continual refinements both within
and outside aircraft have not only shor-
tened flying time between the distant con-
tinents, but significantly improved the
travel experience as well.

The latest ‘people mover’ on this heavi-
ly travelled ‘sky highway’, the Boeing
747-400 — largest and fastest long-range
747 jet aircraft to date — has yet again
pushed back the barriers of time and dis-
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tance, while giving passengers an un-
precedented level of luxury and comfort.
For aircraft buffs, a few ‘jumbo’ facts
are in order. Built in the massive Boeing
factory near Seattle, Washington, the 747-
400 is the eleventh derivative on the
original ‘Jumbo’ blueprint. Powered by
four advanced Pratt & Whitney PW4056
engines providing 56,000 pounds of sea-
level static thrust per engine, the
386,913kg (taxi weight) jet has a range of
up to 8000 nautical miles or 13,000km.
The extended capability is due to more
than just high efficiency engines, as the
plane uses lightweight materials (namely
aluminium alloys) to cover the plane’s
fuselage, tough graphite composite for the
floor panels and carbon brakes. As well,

advanced aerodynamics have resulted in a
reduction in drag, ensuring better flight
performance. For instance, the two metre
high characteristic ‘winglets’ at the end of
each wing provide a 3% savings in fuel
consumption — or an extra 320km in
range.

Beyond this the 747-400 can fly farther
as it is able to carry an additional 12,500
litres of fuel. This is made possible by
being the first ever aircraft to have fuel
tanks installed in its tail section horizontal
stabilisers.

At the aircraft’s nose, engineers intro-
duced advanced technology avionics to
the 747-400 cockpit. As the first version
of the 747 with an all digital ‘glass
cockpit’, the 400’s flight deck features six



20 x 20cm cathode-ray tube displays
which detail flight control, navigation and
engine data. A ‘Flight Management
System’ automatically monitors aircraft
performance and assists in more efficient
engine performance. Because the instru-
ment panel has been streamlined, the pilot
workload has been reduced considerably.
This results in a two man crew — who are
fully conversant with even the finest
points of the 7474400 long before they
ever enter its futuristic cockpit.

For the flight crew of Singapore Air-
lines this is possible because of an US$18
million (A$23 million) 747400 flight
simulator, located in the Flight Crew
Training Centre at Singapore’s Paya
Lebar Airport. Designed to exacting
specifications by the US Federal Aviation
Authority, the earth-based aviation
wonder is capable of duplicating almost
exactly the motion, sounds and instru-
‘r‘nent indication of any condition on the

00.

A number of advancements distinguish
the 747400 simulator from previous
models. Most notable is its rapid response
time, which gives trainces a more realistic
impression of actual cockpit situations.
Instructors have greater control over
training using the new touch sensitive
CRT'’s, as they can make rapid changes in
instrument readings.

Dubbed the ‘Megatop’ by Singapore
Airlines pundits to distinguish it from
their Boeing 747-300 ‘Big Top’, SIA is
not the only air carrier to take advantage
of the new generation planes on the
Australia/Singapore/Europe sector. How-
ever, with 14 Megatops in operation and
with six more to enter service between
April 1992 and March 1993, the aviation
giant is a major player in the ever expand-
ing travel game.

Singapore Airlines was not only the ini-
tial Asian airline to take delivery of
Boeing’s newest baby. The multi award-
winning flag carrier was also the first in-
ternational airline in the world to begin
commercial flights using 747-400
aircraft, and the first with Megatop ‘non-
stop’ flights between Singapore and Lon-
don.

Passenger perks

SIA pilots propelled the inaugural
Megatop into Australian skies in 1989.
With the company’s decision to dedicate
7474400 aircraft to the Australia-Sin-
gapore sector during the last quarter of
1991, many Australians have become ac-
quainted with a new Singapore ‘girl’. The
perfect travelling companion for the 21st
century, ‘she’ not only looks like a million
dollars but she can woo even the most
jaded passenger with a glittering array of
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The flight deck of the 747-400 Is ‘user friendly’, with touch-screen CRT’s and
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advanced avionics — enabling the latest version of the Boeing aircraft to be

plioted with a two person crew.

space-age surprises, beginning with an
ultra sophisticated audio system.

Three of the nine different audio chan-
nels on the Megatops are in stereo, as
compared with two out of eight on other
747 types. Passengers flying in SIA’s
‘Raffles’ (business class) and first class
can also take advantage of European
audio technology, as they are issued
cushioned Sennheiser electronic stereo
headphones for the duration of their air
journey.

Flights using 747-400 aircraft are
scheduled to maximise the aircraft’s long
range capabilities. To make certain pas-
sengers don’t become bored by hearing
the same audio programmes during the
lengthy period aloft, the music system on
Megatop is now located in the cabin —
not in the plane’s belly, as on other 747’s
— so flight crew can change cassettes
easily and more frequently.

Incidently, the latest feature on the 747-
400 aircraft audio systems is an auto
pause facility, that allows the inflight
programme to automatically stop at the
commencement of crew announcements
and automatically resume after their com-
pletion. This way you don’t miss the
punchline of a joke, or a favourite music
passage...

Not content simply with the quantity of
audio channels, the airline engaged
professionals to maintain high standards
in the quality of its inflight programming.
The burgeoning California based World
Airlines Entertainment Association, in
conjunction with a panel of international

media experts, recognised this commit-
ment to quality with an award for ‘Best
Overall Entertainment Programming’.
(Little known in Australia, WAEA —
which represents over 200 airlines, airline
suppliers and related industries — ““is
committed to excellence in inflight enter-
tainment and services, and the continual
improvement of the airline passenger
environment”.)

In addition, WAEA judges gave another
accolade to the Singapore airlines publi-
cation Silver Kris as ‘Best Inflight
Magazine’. Within the monthly’s section
devoted to inflight enwnmgment are
detailed listings for the many music chan-
nels and several pages on movies. Inflight
movies are hardy a novelty these days but
when there is a selection bigger than that
of any cinema complex in Australia it’s an
entertaining advantage worth noting.

Since mid-1991, SIA has increased its
compliment of inflight movies to 14 and
introduced multi-language facilities. Non-
English-speaking passengers are now
catered for, because on all SIA 747 flights
of more than five hours, movies are
screened in English plus one of three
other languages. A second soundtrack in
French, German or Japanese can be heard
on audio channels 2 or 4.

Movies precede the screening of S/A
World Vision News, a 25 minute presenta-
tion of international and business news,
plus reports of major world events
originally televised by ITN in London. in-
troduced in late 1989, and an innovation
‘particularly  well  received by
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A close up of an SiA Ceiestel sky
phone. Using the system In
conjunction with inmarsat's global
sateifite network, filght crews can
contact control towers woridwide.

passengers’, the daily programme is
beamed by satellite from London to Sin-
gapore by the SPAFAX Airline Network
where it is duplicated by the Singapore
Broadcasting Corporation. It is then
delivered to SIA for screening on all
flights leaving Singapore, where flying
time is at least three hours.

On selected flights from certain
European cities the ITN news segment is
duplicated in London and then couriered
to awaiting aircraft.

On January 1, the British view of the
world was supplemented with an
American accent when news bulletins
from Cable News Network were first
shown on an SJA flight. Where time per-
mits passengers can see what has hap-
pened with ITN — plus, as CNN prides
itself, ‘what is happening’.

While the bulletins are obviously video
taped at present, ‘live’ TV broadcasts are
a possibility within the not-too-distant fu-
ture. And taped or ‘live’, from April, first
class passengers can keep up to date in the
comfort of their electrically operated seats
while viewing individual high-resolution
liquid crystal display screens.

LCD monitors will be a standard fea-
ture on all 747-400’s delivered to SIA in
the future, while existing aircraft will be
progressively refitted with personal
screens during regular periods of exten-
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Passengers on an Increasing number of Singapore Alriines Megatop filghts can
now make airborne telephone cails to virtualiy anywhere in the world. Later this
year the Celestei system wiil be expanded to accept fax and data traffic.

sive maintenance. Following this, colour
sets are scheduled to be introduced to
Raffles Class passengers and, depending
upon recommendations from the Sin-
gapore Airlines’ Service Innovation
Team, to the 316 seats in economy class.

Inflight phones

That advance in inflight entertainment
will certainly be something to phone
home about. And since late 1991, when
SIA became the first airline in the world
to offer global sky telephone facilities on

.a commercial international air service,

passengers can do just that.

Widely promoted under the banner
‘Celestel’, SIA passengers are now able to
communicate with virtually any point on
the ground while inflight from virtually
any place in the world, using a network of
satellites.

Representing a major technological ad-
vancement in passenger telecommunica-
tion services, the development of Celestel
is a joint achievement for the aviation and
satellite communications industries.

The telecommunications network for
Celestel is provided by a consortium of
British, Norwegian and Singapore
Telecoms. Each has provided dedicated
ground stations at strategic points: British
Telecom at Goonhilly in Southern
England, Norwegian Telecom at Eik in

Norway and Singapore on the resort is-
land of Sentosa.

The Inmarsat satellite network — con-
sisting of a dozen orbiting repeaters —
relays the inflight telecommunications
traffic (which later this year will include
facsimile and data transmission) from air-
borne aircraft to ground stations.

From there is it sent to standard land-
based telephone switching stations and on
to the desired party. Calls are costed at
US$8.80 per minute, payable by credit
card.

While additionally offering uninter-
rupted communications between SIA
flight crew and worldwide control towers
from any point in flight, Celestel is a
worthwhile although costly investment
for the airline. Each system including
avionics, antennae and telephones, costs
about $830,000 per aircraft. SIA plans to
fit Celestel systems on 20 Boeing 747s by
1994.

Because SIA technicians are totally
preoccupied with installation of this
revolutionary system and trials of new ap-
plications, it’s understaandable that they
may have overlooked on important issue.

No provision has been made for those
exceptionally peckish travellers using
Celestel to ring their favourite restaurant
back home and actually have their plzza
delivered inflight!



Now there’s a 100 MHz
digital scope that handles
justlike analog.

Digital oscilloscopes have
certain advantages that are
hard to overlook. But for
troubleshooting, many
engineers still prefer analog
scopes. Simply because they
like the way they handle.

The HP 54600 changes that. It
looks like a 100 MHz analog
scope. All primary functions
are controlled directly with
dedicated knobs. And it feels
like one. The display responds

instantly to the slightest control
change.

But when it comes to trouble-
shooting, the HP 54600’s digital
performance leaves analog and
hybrid scopes far behind. At
millisecond sweep speeds, the
display doesn't even flicker.
Low-rep-rate signals are easy to
see without a hood.

It has all the advantages that
only a true digital scope can
provide. Like storage, high
accuracy, pretrigger viewing,
hard copy output, and
programming. And since it's one

ike the feeling of our new
1gital troubleshooting scope.

of HP’s basic instruments the HP
54600 gives you all this perform-
ance at a very affordable price.

So if you like the feel of analog
control, you'll like the way our
new digital scope handles
troubleshooting. To find out
rore call the Customer Inform-
ation Centre on 008 033 821 or

Melbourne 272 2555.
HEWLETT

U2 Cacknro

A Better Way.
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Other CD Players spin the disc in mid-air.

Most CD players clamp an area of the disc not much mechanism. This supports the entire CD on a turntable,
larger than a 20 cent piece. totally eliminating the vibration that plagues conventional
Unfortunately, this leaves the rest of the disc free to CD players.
vibrate as it spins in mid-air, which is not a good idea. And because the stable platter mechanism has a
Seeing as the laser in a CD player has to follow a path greater rotating mass than conventional CD players, speed

ten times narrower than a human hair. fluctuations and mechanical noise are virtually non-existent.

Which is why Pioneer invented the Stable Platter CD As is the problem of dust. It can’t build up on the laser




and lenses for the simple reason they now face downwards.

All of which results in more natural, lifelike sound, that

faithfully captures even the most subtle musical nuances.

In fact, the Pioneer Stable Platter CD will play exactly
what was recorded.

Unlike other CD players that seem content merely to

play Frisbee. READER INFO NO. 5

The Art of Entertainment

Boll P1O 0050
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Video and Audio Review:

DIGITAL CAMERA SAVES
IMAGES IN DRAM CHIPS

Neither a still camera nor a video camera in the conventional sense, the new Dycam Digital Still
Camera Model 1 is a hybrid of both technologies — and looks like neither. Yet it offers the ability
to capture up to 32 images electronically, and then download them into either IBM-compatible or
Apple Mac PC’s. This makes it very suitable for low-cost desktop publishing applications.

by BARRIE SMITH

Having just spent parts of a tortuous
year helping a Sydney school get on the
road (if not on the page) with its Desk-
Top Publishing system, I only wish that
the Dycam Digital Still Camera had ap-
peared a year earlier!

Like most schools keen to get into
print, with flyers — and, of course, the
school newspaper — the big goal is to
get a grey scale photograph onto the
printed page. Unfortunately, this often
calls for one hapless teacher to do the
D&P and somehow produce a bromide
print that will survive the dot screen
process — or emerge unsullied from the
school photocopier (generally an impos-
sible task).

Now, for all those °‘little’ newspaper
proprietors — from schools to social
clubs — your answer may well be here.

The Dycam is the first totally in-
tegrated (hardware and software) com-
puter-orientated ‘point and shoot’ digital
camera to arrive in Australia. The

camera is sized — and shaped — exact- .

ly like the palm of the human hand.
Neither a still, nor a video camera in the
normal sense, the Dycam is a hybrid of
both technologies — and looks like
neither.

The hardware is basically two pieces:
the camera itself and the host adaptor,
which carries the power (for recharging)
and serial port connections for accessing
the pictures held in the camera’s DRAM.
A full charge — which takes about six
hours — allows the shooting of 75-100
black and white pictures. However once
the camera memory’s 32-picture storage
limit is reached you must dump the
whole complement before shooting any
more. The 32 shots will remain in
memory — without a battery recharge
— for about one day.
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After charging, the host adaptor is
removed and you can start shooting. The
camera has comfortable finger grooves
on both sides.

Above the lens is a flash source and
direct viewfinder — the latter has reflec-
tive frame lines which indicate the field
of view for three lenses — including the
fixed standard 8mm. This covers the
equivalent of a 70mm lens in a 35mm
SLR. A wide-angle adaptor and both
1.5-times and 2-times tele adaptors are
available. These screw into a 37mm
thread.

A simple and large shutter button is
placed in the centre front — suitable for
either left- or right-handed operators. A
shot taken is confirmed by an electroni-

cally generated ‘click’ — CCD image
sensors are well known for their silence!

Ten seconds later another audible sig-
nal informs you that you can shoot
again. Audible signals are used to notify
the operator of other functions: low
charge, no more memory space left for
pictures, etc.

To preview your images you need ac-
cess to a computer — either an IBM
compatible (with or without Windows)
or a Mac (preferably with 8-bit display).
The host adaptor is reconnected and an
8-pin communications cable (supplied)
is plugged into the host adaptor, with the
other end inserted into your computer’s
serial port.

Software is supplied and you install

The base of the camera mates with the host adaptor, for charging the internal
NiCad cells and also downloading the stored images to the computer via a

serial port.



same onto your hard drive. Once all this

has been done you work from your com- .

puter screen. I am a confirmed Mac user,
so a data rate of 57,600 baud was
selected from the software menu; with
some complex images it is advised that
this rate may need to be lowered. In my
own experience with the camera I had
no need to change. This done I simply
opened the Dycam software — and up
came a screen full of 32 thumbnail pic-
tures — 24 x 36mm in size — from the
camera’s RAM. Each was neatly
labelled with the time and date.

Open any one, and the image fills the
screen — with minima! fuss. In my case
I connected the Dycam to a Macintosh

SE and was looking at a picture within
one minute of taking it. Using a Macin-
tosh II at 57k baud the image comes up
in 12 seconds.

All available pictures stored in the
camera can be unloaded and saved as
TIFF files in one simple operation. Be-
cause the CCD captures the images with
off-square pixels it is necessary to res-
cale the TIFF files by increasing the ver-
tical proportion by 18%.

The images are stored in compressed
form, so decompression takes place
every time you open an image. In com-
pressed form each picture occupies
about 30K bytes; when decompressed a
single image can take up between 80-

100K. For lots of pictures you need lots
of disk space. Saving the picture will see
it stored as a TIFF (Tagged Image File
Format) file, a common format for
graphics software.

DOS software is supplied on both 5-
1/4" and 3-1/2" disks. On installation
you are asked to choose between DOS
or Windows paths. If using a VGA
driver you can select the 320 x 200 pixel
resolution, displaying up to 128 levels of
grey; alternatively a high res — 640 x
480 pixels — option is also available,
showing up to 16 levels of grey. The
connection is made via the COM1 or
COM2 serial ports. IBM data rate: it is
suggested the 115,200 baud speed will
suit a 386DX or 486 computer, while
57,600 baud is recommended for a
286AT or SX and 38,400 for XT models.
If using Windows you can save images
in BMP format.

The Dycam is impressive — not only
by way of the camera’s ergonomic styl-
ing, but by the elegance and simplicity
of the software. Using it you can check
on the camera’s battery health, the num-
ber of shots taken, or even switch the
camera to tripod mode (for time ex-
posures minus flash).

With an IBM compatible computer
you gain one advantage over a Mac con-
nection: you can discover the exposure
time taken with each shot — if that sort
of information is crucial to you.

Company background

Seeking further information from the
Dycam people in Chatsworth, Califor-
nia, I leamnt that development of the
Model 1 began in September, 1988 with
a six-member team. The company’s VP
Engineering, George Ismael confessed
to me that “as usual with new technol-
ogy, development took a bit longer than
anticipated...”

The first factory-built units shipped in
November 1990, for the US domestic
market. When setting the specs for the
new camera the initial intention was not
to supplant film photography, but to
‘make images as useful to business as
words’.

Demand was expected not from the
DTP area, but from insurance firms, real
estate firms, inventory specialists and a
variety of non-publishing businesses.

George Ismael explained that “Since
most data processing environments are
not able to easily handle colour, it
seemed to us that gray-scale images
would be most productive.”

“They take less storage, are easier to
print and much faster to process than
colour pictures.”

“Colour is possible at a modest cost

ELECTRONICS Australia, May 1992 21



Digital Camera

increase in the camera, but with terrible
impact on the performance of the host
systems. We know how to build colour
cameras, but getting them to market is
not yet a high priority for us. Our current
efforts are instead directed at making the
gray scale camera faster, cheaper and
more useful.”

Disarmingly, Mr Ismael confessed one
of the team’s design goals not reached
was that ‘every picture taken with the
camera should be a good one’. He feels
that, for a picture to qualify as a ‘good’
one it should be properly exposed, in

focus and accurately framed. While un-.

able to do much about the latter he ad-
mits the Model 1 is deficient in flash
exposure control and has less dynamic
range than he would like. This has lead
to the company developing what he
described as ‘“‘some innovative techni-
ques to improve the camera’s perfor-
mance in 1992,

He continued: “Don’t think of digital
photography as a replacement for film.
Neither the Model 1 Dycam nor the
$US20,000+ digital film back from
Kodak can match film for resolution and
dynamic range. But this camera (the
Dycam) can take an unlimited number
of pictures, for the same cost as about
100 Polaroid film packs."”

Focus is fixed, so the camera holds
subjects sharp from one metre to in-
finity. For closer shots you need to at-
tach ‘dioptres’ or close-up lenses — a
‘+4’ for 25cm, or a ‘+2’ for 50cm.

You'll also need to cross your fingers,
and hope that you’ve allowed for the ef-
fects of viewfinder/lens parallax. The
latter is one area the makers could ad-
dress — the Dycam could well be a
‘cute and quick’ stand-in for a graphics
scanner.

The camera has an onboard image
processor that compresses images and
saves them in ordinary DRAM chips.
There is 768KB of this type of memory
in the camera for image storage, while
other special purpose memory on board
adds up to a total of over 7TMB.

Accessories either provided with the
Dycam or available separately include a
stepping ring, a neutral density filter, a
host adaptor, two serial I/O cables, one
cable adaptor and three software disks.
Also in the kit is Picture Publisher, the
company’s own image editor software.

Trying it out

While 256 shades of grey are claimed,
you have to be careful in your shooting
and take pains in the computer
manipulation of the image. The resolu-
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Two shots taken with the Dycam — one of a ‘tall ship’ on Syilney Harbour, the
other a portralt. Both were printed out from an Apple Macintosh using a

LaserWriter lINT 300dpl laser printer.

tion is 376 x 240 pixels — possibly the
equal of a ‘110’ film photograph.

But an immensely useful camera it is,
due to its fuss-free computer interface.
Once a Dycam picture exists as a com-
puter file it can be printed out on any
output device: from inkjets through laser
printers to imagesetters.

The flash does tend to wash out
‘people’ subjects, and the system doesn’t
like excessive contrast. I found that dif-
fused, directional light was the best.

Although the maximum shutter speed
is 1/1000, even this may not be enough
for very bright conditions and Dycam

recommend the use of a neutral density
filter (supplied). My test locations in-
cluded the beach and I found no trouble
with overexposure — however, snow
conditions could give trouble.

Dycam shots are only the starting
point. I was able to dump some of my
test shots into another Mac with a grey
scale monitor and Digital Darkroom
software installed. Here I adjusted
brightness and contrast. The illustrations
shown here were made this way and
printed out on a LaserWriter IINT
300dpi laser printer.

The big advantage of the Dycam used



SPECIFICATIONS
Dycam Digital Still Camera
Model 1

Format: Internal Dynamic RAM
Memory: 7.5M bytes total

Image sensor: 1/3" CCD: 90,240 pixels
Grey levels: 256

Capacity: 32 compressed
mono images

Lens focal

length: 8mm

Focus: Fixed: from 1m to infinity

Exposure: Program AE

Shutter: 1/30 — 1/1000s
electronic

Battery: NiCad rechargeable

Dimensions: 171 x 83 x 286mm
(Hx Wx D)

Weight: 283g

in this way is that you are supplied with
a printout complete with a dot screen of
(approximately) 70 lines per inch. In
other words the Dycam can, with the ap-
propriate printing device, output a grey
scale image complete with half-tone
screen — onto paper or film negative.

Growing uses

The Queensland State Forestry Ser-
vice is apparently interested in one to
record tree canopies and graph the light
areas on the forest floor; Telecom
Australia has already acquired one; the
University of Sydney has one for its
Veterinary Department; a number of
high schools have also purchased ex-
amples for art and photography classes.

The Dycam would be ideal for any
school publishing a newspaper — image
capture and retrieval is rapid, and there
is no need for darkroom expertise, the
picture remaining within the computer’s
digital domain. I can predict the second
model of this innovative product will
take its talents further, and I understand
a colour version is on its way — it
should be here around late in the year.

In Australia, the Dycam Digital Still
Camera Model 1 is distributed by
Sprinter Products, of Suite 1/22 Darley
Road, Manly 2095. You can also contact
them on (02) 977 8155, or fax (02)
976 2442,

Recommended retail price for the
camera itself is $1705 ($1495 ex tax);
for schools it’s available at $1316.

A closeup lens kit with 1, 2 and 4
dioptre lenses is available for $145 ex
tax, while a wide-angle (x0.5), and x1.5
and x2.0 tele lens adaptors are available
for $114 each, again ex tax.

Further information is available from
Sprinter Products, at the above ad-
dress. @

HI-FI:
An Introduction

If you are thinking of up-dating your stereo equip-
ment, or need to know about the latest technology avail-
able, and even possible future trends, then you should
have a look at our latest book.

Whether you are a student learning about hi-fidelity, or
just an average person wanting to get the best equipment
available for your money, you should be able to get a lot
of help from our latest publication.

It takes you right from the beginning to the latest trends
and technology available today. And it does so in easily
understood chapters covering just about everything you
need to know on this very fascinating subject.

Available from your news agent or by writing and for-
warding your payment of $4.95 to:

HI-FY

Federal
© Publishing
' : i Company Book
' Shop

P.O. Box 199,

Alexandria,
NSW 2015

INTRODUC TION

jlle Williams

1o choosing the
right equipment, Wrmudlr‘)»whuwh
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Moffat’s

by TOM MOFFAT

Being first to solve problems

In Jim Rowe’s editorial a few

months back, he bemoaned the fact

that so few young people are planning
careers in science and engineering. He
mentioned the fact that many young
people saw technical subjects as
‘boring’. Well, let’s be honest — maybe
some of them are.

I remember during my own early en-
gineering training I was forced to take a
technical drawing course, and I HATED
it. I am basically a messy person, and I
just couldn’t cut it making all those neat
little lines on pristine white paper. For
me it was always smudge, smudge,
smudge, tear it up and do it again.

I guess a lot of the problem is the same
today is it was then. We engineering stu-
dents seemed to spend all our time with
our noses to the grindstone, studying
rules and formulas and power factors
and Smith charts. All the while, our col-
leagues in less demanding faculties were
out there whooping it up with the ladies
and partying day and night. We did all
the work; they got all the goodies.

To improve our self-image, we en-
gineering types used to strut around with
slide rules slung from our belts. We
didn’t know it at the time but to non-en-
gineering people, and to all those
yummy university women, we looked
like nerds.

They didn’t even have nerds back
then, but the fact remains — from
today’s viewpoint, we were nerds. I
finally broke free of the stigma when
I started playing in a band in a pub,
an activity I still indulge in to this
very day. Later I got my radio en-
gineering ticket via the Bell Telephone
Company’s technical college in Den-
ver, Colorado. A lot of what we were
taught were techniques used in the
1920’s, such as measuring frequencies
using Lecher wires.

Mother Bell was a very conservative
outfit: they would build something to
last and then use it for 40 years or
so. We got the impression that there was
nothing new; we were just doing the
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same old stuff of our predecessors a
generation earlier. ,

But when you get to a certain point in
all this, you start to think — did they do
that right? Surely there must be an easier
way to get a signal from point A to
point B. With our nice new engineering
tickets we abandoned the communica-
tions gear of the 1920’s and got our
hands on Real Radios!

The hot stuff back then in the 1960’s
was travelling wave tubes, gadgets that
could chum out a healthy microwave
signal with an absolutely enormous
bandwidth. But TWT’s needed almost
daily attention, and they were pigs of
things to work on. One slip of the hand
when tuning one and you’d blow it up,
no fear.

You’d sit there with fuses popping
everywhere and alarm bells ringing and
think: surely something must be better
than this! And that’s the point — there’s
always a better way, always a new
answer. It was Bell Telephone guys who
sat there swearing at valves and came up
with the transistor to replace them.

So, students-to-be out there, take

note of the fact that the further along
you move in this electronics game, the
more fascinating it becomes.
. Everything I learned at uni and the
Bell Telephone college is now obsolete
— totally replaced by new ideas, most of
which were cooked up by people who
suffered some struggle and boredom
in the early days.

I won’t mention any specifics for fear
of stirring up a hornet’s nest, but I can
think of plenty of people who had a real
good time at uni but are now doing the
same boring jobs they fell into 20 years
ago. The next big deal in their lives is
retirement; the next big deal in my life is
— anew design!

Problems to solve? Things to do?
There are plenty, waiting for you to
finish your course and get into it. Per-
haps a doctor’s thesis?

When I was new in the game, back
with Mother Bell, I used to travel around

working in various far-flung telecom in-
stallations in the state of Nevada. I was
usually alone, and I carried a portable
FM radio around for company. The only
station it could pick up, out there in the
country, was transmitted from the top of
a 9000-foot mountain outside Reno.

One moming I hooked up the radio
and then for some reason moved the
tuning dial. And it was full of FM sta-
tions coming in from such places as
Chicago, Pittsburgh, Kansas City and
Calgary in Canada. They were streaming
in, from thousands of kilometres away in
every direction — on a VHF band that
was supposed to be line-of-sight only,
according to my formal training.

It wasn’t long before I went for an
amateur licence, so I could play around
with this VHF myself. I read all the
magazines, studied the books, talked to
people, and before long I knew ‘every-
thing there was’ about skip reception. I
knew what caused it, which atmospheric
layers were involved, how temperature
affected it, everything! Oh yeah? Con-
sider this:

I have been spending a lot of time with
weather satellites lately, working on a
new project for EA. These satellites
transmit on VHF at around 137MHz,
and we all know that once the satel-
lite goes over the horizon its signal
must disappear.

This happens, right on cue — but then
it sometimes comes right back for
another go, and you might spend five
more minutes receiving signals from a
satellite that’s long disappeared from
your ‘line of sight’.

How can this happen? Apparently,
nobody knows. From my own observa-
tions the effect seems to occur only
when the satellite is to the south, over
the Antarctic. Does temperature have
anything to do with it?

The satellite is in space, temperature
should be meaningless. Does the ice
below have some effect? Is it the earth’s
magnetic field, converging in the south?
Nobody knows.



Here for you, my future scientist
friends, on a silver platter, is a ques-
tion that needs some answers. Care
to work on it?

I mentioned this effect to some people
in the Weather Bureau, and they said
they had noticed it too, but nobody
knew why it occurred. But mention of
the subject unearthed something even
more interesting.

Reproduced herein is a rather scruffy
satellite picture, received by Weather
Bureau Senior Technical Officer Colin
van den Hoff, during a voyage of the
Icebird along the Antarctic coast. The
satellite photo clearly shows the polar
region, but there’s one problem — it’s
the wrong pole. If you study the picture
you can make out Canada, Siberia,
Greenland, and you can see right over
the North Pole to the other side.

Now it’s unlikely this was a mistake.
The picture was received on a com-
puterized automatic satellite receiver,
which carefully logs all conditions at the
time of reception.

Logged data shows that the Icebird
was at 64° 9’ South, 76° 22’ East, be-
tween the Davis and Mawson Stations.
The time was 15:02:56 on Christmas
Eve, 1991. The computer says the
satellite involved was NOAA 11, one
that’s become an old friend during my
own satellite experiments.

This computerized receiver on Icebird

contains its own satellite tracking pro-
gram, so once is acquires a satellite sig-
nal it can use known orbital elements to
work out where the satellite is and draw
the appropriate lines of latitude and lon-
gitude onto the picture.

The only thing that doesn’t quite
tally is the coverage of the picture it-
self, which appears much wider than
what normally comes from NOAA 11.

But the fact remains — even if
it’s the wrong satellite, the image
shown in the picture can only be from
the northern hemisphere. Here we have a
signal from a five watt transmitter, on
137MHz, travelling half way around the
globe. Atmospheric skip? Probably not
— remember that the signal is originat-
ing above the atmosphere, not below it.

My own guess is that the effect has
something to do with the Earth’s mag-
netic lines of force, possibly travelling
along them somehow, but it’s only a
guess. One of you future science
graduates might like to take this one
up; you'll probably score a trip to
the Antarctic!

In my amateur radio activities I've
also come across some occasional
surprises. On HF, particularly the
14MHz band, long-distance skip is very
common. One day I was operating from
our beach house, about 60km from
Hobart, and I heard a Hobart station
working Morse Code.

His signal could be heard twice, very
weakly in the first instance, and then a
fraction of a second later, very strong.
The weak signal was coming direct from
Hobart, probably via backscatter, but the
strong signal was skipping all the way
around the world. That’s what you call
long skip!

Now consider this story, told to me
by a member of the United States Navy
during his ship’s visit to Hobart
Prior to going to sea, this fellow was
an air traffic controller at the big US
Navy base at San Diego, California.
Many pilots are trained here, and it’s not
unusual for things to go wrong.

One day this operator picked up a
‘Mayday’ call from a student pilot, who
gave his call sign and position and then
said his engine had cut out and he was
going to ditch into the sea.

The ATC operator followed the
normal procedure and launched a
search-and-rescue operation into the
pilot’s reported area. It was no big deal
— pilots ditched from time to time, and
they were usually rescued with no
problems.

But within a few minutes of calling
out the SAR team, the controller found
himself in the hands of Naval Intel-
ligence — undergoing intense question-
ing. Are you SURE of the callsign?
You're absolutely certain of the posi-
tion? Yes, yes, said the controller.

Why all the doubt? He was eventually
told that the callsign and position
were indeed comect, but — that
Mayday message had been transmitted
from a training flight during World War
II — 20 years earlier.

When I heard that one my skin
crawled. It isn’t often you hear a ghost
story from someone who was personally
involved in it.

I don’t think this fellow was having
me on. He was cold sober, in fact a
teetotaller. There were other US
Navy personnel present at the time the
story was told, and there were other
Hobart people there as well. Everyone
was quite serious.

Now forget about ghosts for a mo-
ment, and consider this possibility:
Could a radio signal be transmitted, and
then get stuck in some kind of ‘closed
skip’ situation, where it just keeps going
round and round — even for 20 years?

This has been suggested before, but no
real evidence has ever been collected to
back up the theory.

So there’s something else that needs
study by a future science or engineer-
ing graduate. Whoever proves this ef-
fect will go down in history right
next to Marconi. &
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- LISTENING

There's a special bonus for anyone subscribing
to Electronics Australia with ETI, or
renewing/extending their existing subscription
over the next three months: by arrangement with
Dick Smith Eiectronics, we have no less than 20
of these exciting new Sangean ATS-818CS multi-
band digital tuning radios to be won! Each radio
has a normal retail price of $399 — giving a total
prize value of $7980.

Who is eligible to win one of these excellent
receivers? Anyone who subscribes, or
extends/renews their subscription to Electronics
Australia with ETI, between March 25 and June
25, 1992.

The Sangean ATS-818CS is a compact portable
unit which combines a multi-band digitally tuned
communications receiver with a high quality
cassette tape recorder. The radio section has
full PLL synthesised tuning, and operates over
the following frequency bands:

LONG WAVE: 150 - 519kHz

MEDIUM WAVE: 520 - 1620kHz

SHORT WAVE: 1.621 - 29.999MHz

VHF FM: 87.5 — 108MHz

The ATS-818CS includes a built-in dual time

The Sangean ATS-818CS is available from all Dick Smith Electronics stores. Please phone (02) 888 3200 for details on your nearest outlet.

Other features are a 'key lock' switch, to prevent
accidental flattening of the batteries; a
connector for external antenna input, as well as
a built-in telescopic rod antenna; a headphone
jack; and a 'dial lock' switch to prevent
accidental detuning from a critical frequency.
The receiver also features both a built-in carrying
handle and a tilting bail, to allow convenient
table top operation.

Despite all of these features, the Sangean ATS -
818CS measures only 296 x 192 x 68mm (L x H
x D ), and weighs only 2kg. It is fully
microprocessor controlled, and uses 15
integrated circuits, 61 transistors, 8 FETs, 53
diodes and two LEDs. Operation is from either
four 'D' size alkaline cells and three 'AA' size
cells, or an external 6V DC power supply.

And YOU can win one of these exciting new
receivers, simply by subscribing or renewing your
subscription to Electronics Australia with ETI,
before June 25, 1992!

clock, allowing display of both local and®. ¢

universal time; direct-access keypad to permit
instant tuning of any desired frequency; 45
programmable memory channels; built-in
scanning facilities; a rotary tuning knob, with
selectable fast or slow action; adjustable IF
bandwidth; a BFO for Morse and SSB reception;
a manual RF gain control; a tone control; and a
large LCD panel which provides fast and clear
display of operating frequency (14mm high
numerals), time, memory channel and signal
strength. The LCD panel also has a back light
which can be disabled when not required.

(02) 693 6666. Unsigned orders can not be accepted.

H O W T O

Simply phone our toll free number 008 800 933 and have your credit card details ready. If you do not have a credit card then
fill out the coupon attached and post. If the coupon is missing, send your name, address, phone number and cheque to:
Federal Publishing Company Reply Paid No. 3, P.O. Box 199, Alexandria, NSW 2015. Any enquiries can be made by phoning

E N T E R

C O N:B I 71 O NS QF

E N T R Y

1. The competition is only open to Australian residents authofising a new or renewal subscription to Electronics Australia magazine before last mail on 25.06.92.
Entries received after closing date will not be included. Employees of the Federal Publishing Company Pty. Ltd., Dick Smith Electronics, their subsidiaries and
families are not eligible to enter. 2. South Australian residents need not purchase a subscription to enter, but may enter once by submitting their name, address
and a hand drawn facsimile of any coupons to the Federal “ublishing Company Pty. Ltd., P.O Box 199 Alexandria, NSW 2015. 3. Prizes are not transferable or
exchangeable and may not be converted to cash. 4. The judge’s decision is final and no correspondence will be entered into. 5. Description of the competition
and instructions on how to enter form a part of the competition. 6. The competition commences 25.03.92 and closes last mail on 25.06.92. 7. The draw will
take place in Sydney on 29.06.92 and will be announced in a fater edition of Electronics Australia. 8. The prizes are: 20 x Sangean ATS-818CS radios, valued at
$399 each. Total Prize valued at $7980. 9. The promoter is the Federal Publishing Company Pty. Ltd., 180 Bourke Rd, Alexandria NSW 2015. Permit No.
TC92/0000 issued under the lotteries and Art Union Act 1901; Raffles and Bingo Permit Board No. 92/0000 issued on 00/00/92; ACT permit no. TP92/0000
issued under the Lotteries Act 1964; NT permit No. 92/000.




When I Think Back...

by Neville Williams

Vintage Radio Design: A smorgasbord of
readers’ comments, questions — and answers

Reader response to the ‘Think Back’ series has been very gratifying, particularly in respect to the
articles to do with vintage receiver design. Some respondents have been most helpful with personal
recollections and photostats; others have raised questions, a selection of which form the substance

of this present article.

For example, I had just rounded off the
article on 3/4-valve superhets when the
postman delivered a letter from Keith
Walters of Lane Cove, NSW. From past
experience, I fully expected a disserta-
tion on video recording, wide-screen
TV and satellite links — his pet sub-
jects, with which I can only envy his
familiarity.

But no! Behind the contemporary
facade of video systems and digital sig-
nal processing lurks a vintage radio en-
thusiast. The same Keith Walters who
has taken public potshots at the decision
makers and intelligentsia of the video
scene penned the following paragraphs:

My original enthusiasm for ‘ancient’
radios was sparked while I was still at
school in the late 1960’s, by an early Air-
zone chassis found in a pile of electronic
Junk that I purchased at an auction for
$2. Despite its very ‘original’ condition,
the old warrior worked remarkably well,
particularly with a 100-foot (30m) aerial
strung up to a backyard mango tree.

With its valve RF amplifier and its
175kH: IF, for gain and selectivity it beat
the pants off any transistor radio I had
access to at the time. (An often over-
looked virtue of even the most humble
valve receiver is that you can connect a
much larger outside aerial to them than
is possible with a transistor set, giving
interstate reception withowt filling the
band with chirps and whistles).

Keith says that the set has since be-
come the victim of transformer failure —
not readily replaceable because types
with 2.5V heater windings are few and
far between. Since then he has accumu-
lated a small collection of vintage radios,
with cabinets, but none able to match
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what he remembers as the performance
of the old Airzone.

Possible solutions

I can well imagine veteran collectors
asking why he doesn’t grab the first
available 6.3V transformer and see
whether he can trade his old 2.5V valves
for plug-in equivalents with 6.3V
heaters. Or maybe he could dismantle the
replacement transformer and substitute a

Super-regen recelvers:

Thank you for your magazine and the
excellent series ‘When | Think Back'.

How the super-regen detector works
has always been a mystery. My version is
this: (Please correct me if I'm wrong).

A super-regenerative detector breaks
in and out of oscillation at a repetition rate
determined by the frequency of the
quench voltage.

In his article in the December 1991
issue, Neville Williams mentions the use

- of super-regen recevers in aircraft during
World War |l. | would like to add that, to
conserve space, they were also used in
American submarines. Unfortunately they
would radiate a signal ‘up the stick’, which
could be picked up by enemy ships.
Some bright spark(?) solved the problem
by placing an RF amplifier stage between
the detector and the aerial.

(D.C.B., Alderley Qid).

new heater winding, with fewer tums of
thicker wire.

Another possible option would be to
re-jig the heater wiring so that the 2.5V
valves operate in series-parallel from the
5V rectifier winding, with the rectifier
running from the 6.3V winding through a
dropping resistor.

Then again, if the 6.3V winding is
centre-tapped, earthing this would pro-

vide two 3.15V windings which could
conceivably power the 2.5V valves
through dropping resistors.

This is all secondary, however, to the
main thrust of Keith’s letter:

Your present series of articles have
given excellent in-depth explanations of
various aspects of early valve receiver
design and herein lies a great irony:

I once had a collection of EA/Radio &
Hobbies going back to the 1940’s and I
can't recall any technical articles that
provided quite the same attention to
detail that your present ones have. Now,
two decades on, in the era of compact
discs, cellular phones, computers and
16M RAM chips, we have the series I was
looking for 20 years ago.

A case in point is the January 1992 ar-
ticle, in particular the part concerning
the headaches involved in developing
AGC systems.

Keith Walters says that he repaired
and passed on to friends three of his
not-so-vintage receivers. Duly grateful,
they all praised their ‘superior tone’,
which surprised him because the sets
all suffered detector-induced distortion,
both audible and visible on the oscillo-
scope. I quote:

Matter of opinion:

No matter what I did at the time, I
could not correct it. It was exactly as
Your article describes — with the various
loads removed from the detector, the dis-
tortion disappeared.

At the time, I reasoned that the circuit
must have worked properly once, so
there had to be a faulty component. I
replaced all the resistors and capacitors,
and even tried wiring a separate 6ALS



diode under the chassis in place of the
existing diodes. I also checked the IF
transformer, looking for leakage current
but there was no sign of that either. So I
simply left things as they were.

I no longer have access to the par-
ticular radios, but I'm pretty sure that all
three sets used simple AGC with the
diodes tied together. They must have
been real cheapskates in those days,
seeing that a proper AGC system would
have required only a couple more com-
ponents. But I do wonder whether the
reason they were able to get away with
simple AGC in those days had something
to do with the programs that were broad-
cast then. When I was working on the
sets, I would almost certainly have been
tuned to a 'Top 40’ type station, most of
which use compression techniques 1o in-
crease their "talk power’, thereby operat-
ing close to 100% modulation for most of
the time. Perhaps in the old days the
average modulation depth tended to be
much lower than now.

Responding first to the last couple of
pars, I will endorse both propositions. In
the period we are talking about, most of
the music came from 78rpm records,
which suffered high distortion arising
from the geometry and dynamics of the
system, and high noise from the texture
of the pressings.

Licensed Announcers

The licences for announcers referred to
in the December 1991 article would
probably have been those issued by the
Ministry of Information — certainly from
‘11341 (perhaps earlier) to the end of the

ar,

Announcers who read or commented
on news or did outside broadcasts of
news events were regarded as jour-
nalists. They had to be careful that, in the
course of such a broadcast, they did not
convey useful tactical information to the
enemy — hence the official intervention.

It was actually more of a problem in the
UK than in Australia.

(Adrian Dunne, Melboume)

Why all the fuss?

With a source signal of that ilk, and
against a background of 1920’s-style
reproduction, extra detector distortion
may not have attracted much attention.

And, yes, diode distortion due to ad-
verse loading rises rapidly with the
modulation percentage, and artificially
high modulation with an otherwise
clean signal would inevitably highlight
the problem.

As for publishing a design series 20
years too late, I am not sure whether to
plead guilty or to suggest that Keith wal-
ters simply didn’t arrange to be bom
soon enough!

Circiit for the 193{3 Stondard Superhet

Supplement to
Wireless Weekly

Friday June 271933.

The fact is that most of the R&D on
which the articles were based was done
in the 1930’s and published concurrently
in company literature and industry publi-
cations. It was also the subject of peri-
odic lectures to members of the IRE and
WIA and to radio service groups.

It didn’t make it into R&H because the
magazine, as such, didn’t appear until
April 1939, on the eve of World War II

By the time civilian radio had returned
to normal in the late 1940’s, the ap-
propriate course was seemingly to
adopt proven techniques without
elaboration, and to focus the articles on
the practicalities of completing success-
ful projects.

By the 1950’s and 60’s, reader interest
in valve radio receivers was being
crowded out by audio systems, test in-
struments and electronic gadgetry, by TV
sets and solid-state technology. While
many found the technological rate of
change bewildering, they nevertheless
expected a ‘plain English’ coverage from
the technical press — and this is primari-
ly what we gave them.

Since then, technological progress has
not slowed but, ironically, its bewildering
present-day rate has spawned renewed
interest in the humble, hand made equip-
ment of yesteryear — which remains suf-
ficiently comprehensible and accessible

Fig.1: Inserted as a large blueprint into ‘Wireless Weekly’, the circuit of the 1933 Standard Superhet created enormous
interest by its use of a simple resistance-coupled phase splitter to drive push-pull output valves.
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WHEN | THINK BACK

to encourage its acquisition and restora-
tion as a hobby.

What prompted the recent series on
vintage receiver design was the realisa-
tion that many such hobbyists were clear-
ly unaware of considerations which had
featured in industry literature of the
1930’s. Most of it has long since been
discarded, but I was fortunately able to
resurrect a precis of it, with prompting
from Radiotronics, assorted valve
manuals and odd technical journals.

Also on hand were copies of the
Radiotron Designer’s Handbook (third
and fourth editions) the latter being a
huge 1500-page tome on valve-based
technology, complete with more refer-
ences than you're likely to find anywhere
else. Had Keith Walters been presented
with a copy 20 years ago, he might have
found less time, since then, to study
solid-state video!

All the same, I'm encouraged by his
letter and glad that he found the series
helpful, even if somewhat belated.

One other point I almost overlooked
was Keith’s implication that some
designers must have been ‘cheapskates’.
I quoted the remark to one retiree, who
used to be a receiver designer for a
major manufacturer. I quote: “Keith’s
obviously never had to work with the
kind of accountants I had to cope with.
You’d have thought that they had to meet
the cost of every extra component out of
their own pocket!”

Super-regen receivers

In the panel carrying the above head-
ing, a reader whose name I couldn’t quite
decipher from his signature invites me to
comment on his explanation of how a su-
perregenerative detector works.

To be frank, it’s a bit like defining a
horse as a four-legged animal. It’s true as
far as it goes, but it doesn’t go far
enough; the definition would need to be
expanded considerably if the reader was
ever to differentiate between a horse and
scores of other quadripeds!

It was, in fact, the inadequacy of
most such definitions/explanations that
prompted the debate, as summarised in
the December 1991 issue. If D.C.B.’s
‘version’ is to give some clue as to how a
super-regen. detector really works, he
would have to add a further paragraph
along these lines:

However, the exact timing, duration
andlor amplitude of the oscillatory
‘packets’ is affected by possible audio
signal components on the grid, be they a
by-product of system noise or a modu-
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lated carrier. In turn, the variations so
introduced cause audio-related varia-
tions in the mean value of the anode cur-
rent, which in practice can have an
energy level many thousands of times
greater than that of the tiny ‘samples’
that created them in the first place. It is
for this reason that a super-regenerative
circuit can offer an exceptionally high
order of detection gain.

It’s possible that the above par could
be better expressed, but if D.C.B. can’t at
least appreciate the point I'm trying to
make, I can only suggest that he goes
back over the relevant issues, where the
matter is discussed at greater length.

In the meantime, thanks for the infor-
mation about use of superegen receivers

_Fig.2: In the style of the period, the

1934 Reliance York was housed in an
ornate upright console, with lift-up lid
giving access to the phono player.
Cabinet construction and finish was of
exceptional quality.

on submarines. When lying doggo
beneath the waves, about the last thing
one would need would be an errant
radio signal to attract the attention of
enemy destroyers!

In that same wartime context, I must
also acknowledge a letter from Adrian
Dunne of Melboume, as reproduced in
the panel headed ‘Licenced Announcers’.
It is largely self-explanatory.

According to my Macquarie Book of
Events, under legislation enacted follow-
ing the outbreak of war in 1939, the
Department of Information assumed

responsibility for the classification of
news and other wartime information. Al-
though as a magazine editor I had to ob-
serve their directives in regard to
restricted information, I did not connect
this fact with mention in the December
issue of an ‘announcer’s licence’.

My thanks to you also, Adrian, for jog-
ging our collective memory!

Domestic radio again

From Bathurst NSW, Mr E.G.(Ted)
Baker also expresses his gratitude for the
‘Think Back’ series and adds: “The in-
formation in the series is invaluable for
the serious radio restorer”. He continues:

I wonder if you can comment on the
circuit of the ‘1933 Standard Superhet
(circuit enclosed). I am especially puz-
zled by the circuit around the 55 diode
detector and phase inverter.

Depending on the strength of the
received signal, a voltage will be
developed across the 05meg diode load
resistor which will be negative with
respect to the cathode. This voltage will
be applied directly to the grid of the 55,
and one wonders what effect this might
have on its operation as a phase inverter.

Did you have any experience with
the set? Presumably it operated satis-
Sactorily.

As will be apparent from the circuit
(Fig.1,) the receiver in question was un-
veiled on June 2, 1933 — by which
time I had been employed in the
radio industry for less than six months,
for the princely sum of one pound ($2)
per week. As such, I was in no position
either to evaluate the design or to invest
in a kit of parts to build one. My reac-
tions to the circuit are therefore all of the
hindsight variety.

With an RF stage ahead of an autodyne
frequency changer, IF amplifier and
diode detector, the front-end gain and
selectivity would have been well ahead
of the ordinary 4/5-valve domestic super-
hets of the day. While this would have set
the receiver apart, the real point of inter-
est was in the push-pull output stage —
offering double the usual audio power.

Push-pull output stages were not new
in 1933, but most relied on push-pull grid
drive transformers, which were either
very costly or characterised by an indif-
ferent frequency response. Moreover, in
mains powered equipment, they were
prone to hum pick-up from the magnetic
field of the power transformer.

The 1933 Standard sidestepped such
problems by using a ‘phase-splitter’
stage, with its effective output load being
formed by two identical resistors, one in
the anode/HT+ circuit, the other in the
HT-/cathode return.



Flg.3: Stlil In keep-
Ing with the In-
dustry trend, the
1936 ‘York' was
housed In a lough-
boy-style cabinet. It
featured automatic
volume expansion
and, unlike other
recelvers, retained a
push-pull triode out-
put stage.

Suppose, in Fig.1, that a positive-going
signal at the grid of the 55 caused the
anode current to cycle through an up-
ward excursion of 0.1mA. This would
produce a resultant voltage drop at the
anode of 10V, representing a negative-
going 10V pulse at the grid of the upper
output valve,

Meanwhile, the same upward excur-
sion in anode current would cause a
positive-going 10V pulse at the cathode
of the 55, and therefore at the grid
of the lower output valve. In short,
by sharing its load equally between
anode and cathode, output from the 55
was separated into two signals of
opposite phase.

I have forgotten who first devised
the above phase splitting circuit, or
when, but for most readers in 1933,
the idea was both novel and intrigu-
ing. The end result was a receiver that
was sensitive, selective and unusually
powerful, without being unduly com-
plicated or costly.

As such, it rewarded the Wireless
Weekly initiative, boosted the do-it-your-
self market and posed an implicit chal-
lenge to the manufacturers of routine
4/5-valve superhets. If you come across
one, it could certainly be worth restoring.

The Standard did have certain in-built
limitations, however. Because half the
output signal appeared across the cathode
circuit, normal stage gain could only be
realised if the audio input signal was in-
jected between grid and cathode of the
55 triode.

In respect to radio signals, this was
achieved quite simply in the 1933 Stand-
ard by processing the IF signal and the

recovered audio directly between the
diodes, cathode and grid, independently
of earth.

Unfortunately, the  arrangement
rendererd the circuit unsuitable for use
with a phono pickup — because in the
normal way, a pickup signal would
have had to be injected between grid
and earth. In this mode, the output sig-
nal present across the unbypassed
cathode resistor would result in a high
level of negative feedback, reducing
the effective per-channel gain of the 55
triode to less that unity, instead of some-
thing over three.

Again, because the entire
diode/cathode circuit was pegged above
earth by 50 volts or so, the system was
not available for automatic gain control.

Fortunately for promoters of the 1933
Standard Superhet, prospective construc-
tors in 1933 were not particularly con-
cemed by these restrictions and it was
equally too early in the scheme of things
to question the lack of negative feedback
around the output stage. It would not
have been practical, anyway.

What then about the point raised by
Ted Baker: direct application of the diode
voltage to the grid of the 55?

First off, the diode voltage did not
depend, as Ted has assumed, on the
strength of the received signal — be-
cause of the manual RF/IF gain control.
To work out why becomes an exercise
in thinking backwards from the
loudspeaker end.

In everyday use, the RF/IF gain control
would be set so that the volume from
the loudspeaker would be at normal
listening level. The drive signal to the

59 output valves would therefore be
maintained at a similarly ‘normal’ level,
as also would be the signal fed through
the 55 from the diodes.

In short, whether the incoming carrier
was strong or weak, the manual gain con-
trol would be so set as to feed a substan-
tially uniform IF signal to the diodes.

The question therefore becomes simp-
ly a matter of whether the voltage
generated by the diodes would be an ap-
propriate bias for the 55, with the detec-
tor/audio system operating at a normal
listening level.

Without getting bogged down in
theory, the 55 had a very low amplifica-
tion factor (8.3) and was fairly accom-
modating in respect to the applied bias —
especially when operating into a high
value load from a high voltage source.
All the evidence suggests that, in the
1933 Standard circuit, direct coupling
worked well and there was no point in
complicating matters by inserting a cou-
pling capacitor and a grid return back to a
tapping on the cathode load.

It wasf/is of no account that the 55
triode happened to be working into a
split load. In terms of grid/anode
dynamics, the valve was simply operat-
ing as a voltage amplifier into a nett load
of 0.2meg (200k), with a supply voltage
of around 300 and a (hopefully) accept-
able external bias.

Valve ‘monstrosity’?

Some time back, I received a letter
from Darryl Kasch, then working with
2GZ in Orange, NSW, Caught up with
vintage radio, he had assembled a collec-
tion of 1930’s-style receivers. Darryl had
also worked through the files of Wireless
Weekly for the same decade, in Sydney’s
Mitchell Library and extracted a wad of
relevant photostats,

In the process, he had come across ref-
erences to the ‘York’ receiver, manufac-
tured by Reliance Radio of Sydney —
variously located in Clarence St, then
York St and finally Barrack St, City,
alongside the Lottery Office.

His first reaction to the York was that it
was an expensive, over-designed
‘monstrosity’, inspired by the American,
chrome-plated E.H. Scott receiver. He
had heard (wrongly) that I had
originally designed it and was seeking
further information.

In more recent correspondence from
Maryborough, where he is now as-
sociated with 4MB, Darryl says that his
collection of vintage receivers topped the
hundred before he ‘cut back’, but he had-
still not managed to locate a Reliance
York. In the meantime, based on what -
he had heard and read about it, he
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had decided that the York must have
been an impressive receiver in terms of
tonal quality. Indeed, he suggests, it
could conceivably qualify Reliance as
the birthplace of ‘custom-built hifi’ in
Australia.

- That Darryl hasn’t come across a York
receiver is not surprising because, for the
most part, they were manufactured as
one-off specials to meet specific needs.
Whether this would confer pioneer
‘custom’ status is another matter.

Apart from a personal interest in hifi
equipment, the management of Reliance
saw merit in displaying a deluxe receiver,
where practicable, at shows and exhibi-
tions. They attracted attention and
generated publicity in the press. And
after the show, some well-heeled busi-
ness executive would usually be waiting,
cheque in hand, with the further pos-
sibility that one or other of his/her friends
would line up for ‘the next one you
produce’. It certainly helped confer a
quality image on what was essentially a
small family company.

‘Leading edge’ design

Described as ‘Australia’s Outstanding
Achievement in Radio’, the first
Reliance ‘York’ advertisement pin-
pointed by Darryl Kasch appeared in
Wireless Weekly for December 8, 1933.
Editorial coverage in the same issue indi-
cated that it was available with or
without in-built record player, in a
‘massive’ but modestly embellished
upright console cabinet.

The chassis and all exposed metalwork
appeared to be chromium plated, accom-
modating a 9-valve circuit, a 4-gang
tuning capacitor and drum dial, with pre-
selector and RF stages ahead of the fre-
quency changer. The audio system
featured an almost legendary Fermranti
transformer feeding push-pull 45 triodes
and driving an imported Jensen D8, 10-
1/2" (27cm) ‘concert’ loudspeaker.

In fact, during 1933, the newly estab-
lished Reliance factory had problems
enough coping with the production of
standard models and, curiously, I have no
recollection whatever of the above-men-
tioned York. Either my memory has
slipped a cog, or the requisite few Yorks
were assembled privately elsewhere.

I do, however, remember the model
that followed it. Described as ‘Australia’s
Most Luxurious Radio Reproducer’, it
was featured in Wireless Weekly for
December 14, 1934 (Fig.2).

The advert showed an ornate, upright
console, of piano-finished burr walnut,
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Fig.4: Basic automatic volume
expansion circult from the ‘Radiotron
Designer’s Handbook’, 3rd edition,
p.74

with sculptured cathedral-like panels to
frame the controls and serve as ‘diffused’
sound outlets. I well remember the fuss
when the cabinets were delivered by
Ricketts and Thorpe, the detailed inspec-
tions by Reliance executives and the ap-
prehension when cabinet fitter Vic
Inkster — a husky Harbord lifesaver —
took to them with handtools to accom-
modate the equipment.

For a model produced in 1934, the

basic design would have been the work

of Norman Martin, my immediate senior
and mentor in the Reliance factory. My
subsequent contribution would have
been to the assembly and wiring routines
and, later, final adjustment.

At the time, Ray Tonks, mentioned
some time back as a ‘build your own
Hammond’ organ buff, was also working
at Reliance, initially in the factory and
later on field delivery, installation and
service. For transport, he and his cohorts
used the 1934 equivalent of a ‘ute’: a
Harley-Davidson motor cycle with a

large box sidecar. (By observation,
riding a big Harley around Sydney on
wintery, wet days was a much over-
rated pastime!)

Ray Tonks, after a subsequent stint in
AWA Special Products at Ashfield, is
now retired on the NSW mid-coast. He
still has a clear, mental picture of me
aligning and final checking the York
receivers which he had later to install.

My own most vivid recollection of the
1934 ‘Yorks’ involved a stack of gold-
sprayed metalwork which, when
laboriously assembled, enclosed the
receiver proper in a largish steel box. It
was described in advertisements as:

A totally enclosed, triple shielded,
tuneriaudio chassis with full floating
valve panels. Separate power chassis —
two heavy duty power transformers —
two rectifiers, elaborate filtering.

Advanced circuitry

The 10-valve circuit specifications
also suggest a ‘nothing but the latest’
approach.

In 1934, the York was offering a triple-
wave tuner, with automatic gain control
and a rare feature which I have not pre-
viously mentioned: automatic muting.
Between stations, when an AGC
equipped tuner might ordinarily
reproduce loud static or electrical inter-
ference, the audio end was automatically
muted so that otherwise rude noises were
silenced. The system ‘un-muted’ imme-
diately a regular signal was tuned, to per-
mit normal reproduction.

Again, at a time when most other
manufacturers had traded sound quality
for the extra gain offered by power pen-
todes, the Reliance York was one of the

Fig.5: A prime ex-
ampie of elaborate
cabinet work hous-
ing twin permag.
auditorium
foudspeakers, for
the 1937 Reiiance
York. It was con-
nected to the equip-
ment cabinet via a
200-ohm iine.




very few commercial receivers which
retained power triodes, in the form of
push-pull 45°’s. The power available
would have been in the range 5 to 10W,
depending on the operating conditions —
which I have long since forgotten.

Their output was fed to a top quality
American 29cm auditorium loudspeaker,
from Jensen or Magnavox, which offered
high sensitivity, extended frequency
response and smooth, powerful bass.

To those of us who worked on them,
the 1934 ‘Yorks’ were totally ‘over the
top’ for ordinary families. I still remem-
ber the amazement of the Reliance sales
staff when a very humble old lady from a
very humble address walked into the
showroom and ordered a York — for no
other reason than she wanted to own in
her lifetime at least one thing that was
‘the best’!

Re-reading the advertisement through
1992 bi-focals, the wholesale price for
‘this magnificent instrument’, direct from
the manufacturers, doesn’t seem all that
steep: £49/16/8. In truth, for an average
family man in those days, ‘fifty quid’
could have meant 10 weeks’ wages —
around $4000-5000 in today’s currency.
It was, undoubtedly, a radio for the rich;
a wireless for the well-to-do!

Later model Yorks

An advert in Wireless Weekly for July
3, 1936 illustrates a still later model York
— presented in a completely new, rectan-
gular ‘loughboy’-style cabinet in piano-
finished ‘Italian burr walnut and
mocasser ebony’. The price had risen to
75 guineas (£78.15.0), with Reliance
conceding that it was ‘admittedly not for
the average home’.

The chassis is/was described in
precisely the same terms — totally
enclosed, triple shielded, floating valve
panels, two heavy duty transformers, efc.
— but it carried two extra valves plus a
magic eye. A similar audio system was
retained, with an imported loudspeaker,
but this time around, it featured automat-
ic volume expansion as well as automatic
muting netween stations.

As I recall, the automatic volume ex-
pansion was based on an arrangement
which had been devised by RCA and
published in their early application data
for the 6L7 pentagrid mixer/famplifier.
The circuit was subsequently reproduced
in the third edition of the Radiotron
Designer’s Handbook (Fig.4).

It involved using the 6L7 (or its low-
noise equivalent 1612) as the first stage
in the audio amplifier. At the same time,
some of the input was diverted to a 6C5
triode and fed thence to a 6H6 diode,
which converted the audio signal to a

resultant DC voltage. This was fed to
grid-3 of the 6L.7, such that the stage gain
of the 6L.7 would increase progressively
with a louder signal.

The prime purpose of so doing was to
expand the dynamic range of 78rpm
discs, which had customarily been com-
pressed at the recording stage as a
precaution against system overload.

For acceptable results, the user had to
exercise discretion regarding when to ac-
tivate the expansion and how far to ad-
vance the expansion control.

Used to excess or on programs which
did not warrant its use, the result could be
disconcerting, with louder passages surg-
ing in volume in a quite artificial way.

We soon leamned at Reliance that the
most tractable music for an introductory
demonstration was a theatre organ reci-
tal, by the likes of Reginald Dixon. By
their very nature, such recitals relied on
gentle, romantic passages and dramatic
crescendos — with volume expansion,
working into a generous loudspeaker sys-
tem, adding predictably to the effect.

Meanwhile, around 1936, we had been
pursuing developments aimed at increas-
ing the power capability of the York
amplifier, extending to the possible
use of 2A3’s or 6L6’s instead of the
existing 45’s.

I well remember a conference on the
subject with the late Fritz Langford-
Smith of the AWV Co., which saw the
big triodes installed in the developmental
prototype. Unfortunately, about that
same time, Reliance was hit with a li-
quidity crisis and both Norm Martin and
I accepted other positions.

‘What happened after that I'm not sure,
but a feature on the 1937 Reliance York
in Wireless Weekly for December 17,
1937 revealed an extension of the earlier
circuitry to 19 valves — including twin
rectifiers and four 2A3’s in push-pull
parallel driving twin imported permag-
netic loudspeakers.

A four-band tuner was provided, with a
measure of bandspread at the highest fre-
quencies. The set was housed in two
separate cabinets with the ‘works’, once
again chromium-plated, in a solid, richly
veneered chest. The loudspeakers were
in a separate, massive sculptured
enclosure with tapestry-backed apertures
at the front and sides.

While this was before the era of mathe-
matically derived systems, by any stand-
ards (and especially by those of 1937)
two large concert loudspeakers in a mas-
sive cabinet, driven by four 2A3’s could
only sound very impressive.

I'm sure Darryl Kasch would love to
get hold of one — assuming that he could
find somewhere to put it! @
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Automotive Engine Control - 4

Continuing our look at the way electronics is becoming an integral part of the modern motor car,
this month we look at fault-finding and servicing. Inevitably the techniques used to track down the
cause of problems in an electronic engine control system are rather different from those used in the
past, and require somewhat more sophisticated instruments.

by TONY MERCER

So something has obviously gone
wrong. The new love of your life,
not to mention your bank manager’s
financial salvation, won’t start? Or idles
a bit roughly, does it? Perhaps it has
the performance of a pregnant water
buffalo, but with petrol consumption
that would make the sheiks of Arabia
smile with delight?

You have gone and checked all the
usual items: spark plug leads, hose
connections; nothing mechanical fallen
off. Guess the only thing left is the lit-
ggs black box that obviously controls all of

Could be, but not likely. Chances are
that one of the connections to the myriad
of sensors that feed data to the aforemen-
tioned beastie is kaput, or at least very
sick. Perhaps an actuator like a fuel injec-
tion solenoid is playing up. The oxygen
exhaust sensor is usually good for a
laugh, but not if you have to pay for one.
So how do you go about fault-finding
the system?

Well, you would need to start with an
understanding of the said system, some
electrical measuring equipment (a CRO is
a good idea, but not used often enough in
the motor servicing industry), and the
maintenance manual that covers this par-
ticular vehicle. This should enable you to
find perhaps 20% of the faults.

Only 20%? Yes, that’s right. The prob-
lem is that there is very little you can ac-
tually test or get access to, or obtain
readings that make any sort of sense. The
manual may tell you to measure the out-
put from the inductive pickup with a
voltmeter, in the area that you feel is at
fault, and that the meter should read 0.3V
at a certain point in the engine cycle, and
1.5V at another. You do this and sure
enough, it is correct. You continue on
down other paths, getting hopelessly lost,
more confused and generally frustrated.
You still suspect the inductive pickup, but
at $150 a throw you are not inclined to
replace it on suspicion. The motor wreck-
ers are of no help, as they have not seen
too many of these devices and anyway
they also know how much they cost —
and will charge accordingly.
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EGO SENSOR FAILS

FAILED CIRCUIT
1S RELAYED TO
MICROCOMPUTER

DUE TO OPEN CIRCUIT
INFORMATION
ABOUT FARED
EGO SENSOR (CIRCUNT
1S RELAYED TO
INFORMATION ABOUT

MICROCOMPUTER INSIDE
PROCESSOR STORES INFORMATION

Fig.1

What to do? Well, with an under-
standing of the system and a CRO, you
examine the pickup output and sure
enough there is the problem. There is cer-
tainly 0.3V and 1.5V as suggested, but
nothing else. No AC, or insufficient in
order to reliably provide a sensor input to
the controller. While accepting this, you

wonder aloud why there is not a more
detailed and accurate description of this in
the manual when looking for the fault.
The problem is that the manual is
designed for service personnel who
generally lack both electronics know-
ledge and also a decent service CRO, as
against the special purpose instruments

Code Test

1 All tests

12 E.R.
13 E.R. & Cont.
14 ER.
15 E.R. & Cont
16.

tHE
73

[4,)

[4,]
MAXORRAXAMMAXXXMMX AR XM
2005 00000DBO0OODBOD

mm~Tmmmmm

Fig.2

Code Description

System Pass

High RPM idle check faii

Low RPM idie check fail

Unsteady pip signal during idie test
Bad ROM/KAM data

RPM loo low to run fuel test

ECT out of range

Map sensor is out of range

TP sensor reads out of range

ACT sensor reads out of range
HEGO always lean during fuel test
HEGO always rich during fuel test
ECT voltage too high

Power steering switch open

TP voitage too high

ACT voltage too high

Intemal EEC-IV power too low

Idle tracking switch not tracking
ECT voltage too low

TP voltage too low

ACT voltage too low

NDS orACC is on

Idle tracking switch always tracking
Interruption to the keypower circuit
CANP output circuit check fail

Fuel pump output circuit fail

Idle speed coirections not leamt




that are usually tailored for a particular
job with easy to use controls. This means
that if you try to use this kind of gear out-
side its particular service domain, then it
is generally useless.

The writers of the manual know that the
general mechanic will have accesstoa
multimeter and will know how to use it,
so they figure that if they measure the
DC voltage produced this will at least
confirm a 90% state functionality for the
component, without confusing him too
much.

This may sound a bit harsh on a body of
men who in the main do yeoman service,
keeping vehicles alive — many of whom
have done post-trade electronics courses.
It is just that the manual writers don’t
seem to bear them in mind.

On-board diagnostics

In the workshop, the first port of call for
obtaining symptoms to the fault (apart
from customer statements) is the on-
board diagnostic facility. Usually there
will be some form of indication on the
ECU, a flashing light or digit that conveys
error or status condition codes (Fig.1).

Fig.2 is an example of the sort of infor-
mation one might get if all is not well. As
was mentioned earlier, the computer
within the controller has the facility to
monitor past events and to flag errors —
be they permanent or intermittent.

The computer could deduce that, as an
example, the fuel consumption is too
high. This would be based on past his-
tories and the data implanted in its
memory when new. It might suspect that
the oxygen exhaust sensor was faulty,
given how hard it is working in order to
keep the air/fuel ratio at the correct point.

Unfortunately the computer has no way
of knowing whether the air intake
duct is blocked, for example, which
can result in it making a wrong diag-
nosis, One mechanic out west found a
complete shirt sleeve in the intake of a
farmer’s car, which was brought in for
just such a problem. Fortunately there
was no evidence of there being an arm in
itt. (Oh well — computers are only
humant!)

The next step is to insert what is known
as a ‘breakout box’ (Fig.3), in between
the controller and the wiring hamess.
This breakout box enables the serviceman
to simulate all the sensor signals such as
the distributor signal, engine temperature,
etc., and test the outputs. This simulation is
usually done in conjunction with the en-
gine running, and is designed to give the
serviceman more details about the opera-
tional state of the vehicle.

The usefulness of these tools is of course
dependant on their complexity, cost and

ease of use. The diagnostic tool can be the
greatest thing for servicing since sliced
bread, but if you need an electronics en-
gineering degree to operate it then there
will not be much chance of it being used.

At one extreme there could be a diag-
nostic tool capable of simulating all the
sensor inputs and monitoring the outputs,
without the engine running, If this proved
satisfactory then the serviceman could
deduce that the controller and its intercon-
nections were OK. Next the engine is
started and extremes of operating environ-
ment are simulated and the effects tested.

At the other end of the range there
are devices that are little more than
convenient methods for checking voltage,
current and resistance readings with a
multimeter. These breakout boxes are
usually part of a suite of diagnostic equip-
ment, designed to be compatible with the
complete offerings of a particular auto
manufacturer. As a result they often can’t
be used for other vehicles.

Because these devices are manufac-
tured by the same people who make the
vehicle, or their agents, they are usually
conservative and will not allow you to ob-
tain intimate vehicle specifications —
such as the controller’s program listing or
details about vehicle performance.
Generally they will also not allow you to

modify the ROM in order to increase
vehicle performance, so all of you ‘petrol
heads’ out there hoping to soup up your
vehicle will have to travel a different path.

‘What this leads to is immense difficulty
in obtaining anything else than a rather
superficial understanding of the workings
of the vehicle. If the serviceman is work-
ing for a specialist repair organization
whose money is made by only repairing
vehicles, then high grade, very ver-
satile equipment is needed. This would
probably involve desktop computers, logic
analysers, CRO’s etc., and be accompanied
by a great deal of operator training.

The serviceman who has no under-
standing of the system and is being pres-
sured to get the vehicle out will, out of
necessity, replace the device that the diag-
nostic equipment has lead him to believe
is at fault. Some ‘native cunning’ helps
some service personnel to arrive at a cor-
rect diagnosis, as well as having seen the
problem before.

The difficulty here 1sthattherelssucha
plethora of new vehicles hitting the
market, accompanied by some general
common failures starting to occur later in
the life of various models, that fewer
faults are being found in this manner than
one might suppose.

As well, the auto electronics is as reli-
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HI-FI

An Introduction
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High quality sound
reproduction isn’t really all
that hard to understand,
despite the jargon that tends
to surround it.

In our new publication we
explain how the equipment
works, what the jargon
means, how to select the right
equipment for your system
and then how to set it up to
get the best results.

The author, Neville Wil-
liams, is one of the best
known and widely respected
authorities on high fidelity. In
this book, he explains all
about high quality sound sys-
tems, starting with human
hearing and moving all the
way through to compact discs
and the latest technology.

Available from your news
agent or by writing and for-
warding your payment of
$4.95 to:

Federal Publishing Co.
Book Shop,
P.O. Box 199,
Alexandria, NSW 2015
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Automotive engines

able as other sections of the industry and
the failure rate in the pure electronics is
usually rare. Rare to the extent that the
auto serviceman is not getting sufficient
practice at genuine fault finding, as
against component replacement,

Repair vs replacement

Once a black box has been deemed to be
faulty, usually by temporary substitution
with a good one, then the auto manufac-
turers will often specify renewal with a new
one. They claim that the faulty one can’t
be repaired, at least to their high standards
— but if their standards are so high, why
did the computer fail in the first place?

They maintain that if the box is repaired
it needs to go back through the arduous
heat/cold/vibration/-humidity/hig
h/low voltage and random-clock-speed
tests again, in order to regain its depend-
ability rating.

One man who thinks this is not so is
Tim Sheather of Automotive Electronics
in Epping, Victoria. In spite of monumen-
tal difficulties his firn repairs these
modules, and he claims to a higher stand-
ard — because they upgrade commonly fail-
ing components. I say monumental
difficulties, because they get no help what-
soever from the auto manufacturers. No
drawings for the controllers, no decoding
of funny inhouse numbers on the com-
ponents, etc.

The Automotive Electronics strategy is
to take an electronic control unit (ECU)
that they have had no experience with,
and build a simulator to test it out —
something like the breakout boxes that I
described earlier. The lid is removed from
the unit and some good old-fashioned
detective work is used to form a sort of
database about it. There is apparently an
organization that will cross-match the
funny type number components if it is
possible, or similar devices will be in-
stalled even if it means some PCB al-
teration to make it work.

Tim Sheather suggests that many of the
failing components could be bought at a
Tandy or a Dick Smith store. But of course
some of the components are especially
made for the controller.

The actual microcontroller or signal data
processor chip can be a bit harder to come
by — often being made especially for this
task by Intersil, Hitachi, Toshiba et al —
but Automotive Electronics either rat one
from another unit or purchase the original
component from the supplier, usually at
great expense if they are even available.

Repairing these devices is not cheap,
but then considering the amount of re-

search work that goes into the database
and the cost of an original manufacturer’s
replacement, not that expensive. Indeed
some of their clients have come to them
after receiving a whopping quote for
repairs, from the dealer who sold them
the vehicle in the first place.

There have been units sent to AE for
repair that have not been faulty at all. Tim
says that this is probably brought about
because the fault is somewhere else in the
system and is likely to be intermittent, If
you guys in the general electronics in-
dustry thought you had seen some hairy
intermittent faults, try having a go at fault
finding an electronic system on a motor car!

Tim Sheather feels that a lot of the
problems are in the wiring harness — par-
ticularly around the connectors. Ap-
parently few of these connections are
soldered, but use instead a unique cable
connection system.

Again with no disrespect to the auto
servicing industry, if ‘one has spent a
lifetime using reasonably heavy physical
work practices to perform one’s job func-
tions, it is a bit hard to accommodate the
more gentler and precise practices needed
when dealing with electronic com-
ponents. You can imagine the problems
this can lead to when a vehicle has under-
gone crash repairs — particularly when
someone has casually sliced through a
wiring loom with an oxy torch.

This leads me to the introduction to the
next and last in the series of these articles.
If you have ever crawled in under the
dashboard of your car and been amazed at
the wiring in there, you may be wonder-
ing what will happen when all the new
and prophesied ‘electronic wonders’ are
eventually installed.

In Europe there is a project called
PROMETHEUS (Program for European
Traffic with the Highest Efficiency and
Unprecedented  Safety) under way.
This is to establish a system that will
enable vehicles to ‘talk’ to each other and
various traffic control systems, in order to
increase vehicle and occupant safety. Just
image the wiring loom when this arrives!

Will it be so large that there will be
little room for anything else, including
driver and passengers? Will the
aforementioned problems with wiring
looms mean the vehicle will be so un-
reliable as to be unusable?

Fear not, good readers, because help for
the auto industry is at hand. In the next
article I will be having something to say
about multiplexing, where the wiring
loom is replaced with a single com-
mand/data line and a power bus that has
the potential to render these problems a
thing of the past.

(To be continued) >
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FORUM

Toroidal transformers ARE just as safe
as the E-I type — or are they?

No sooner had the February issue been published, than | started to get phone calls and faxes from
manufacturers and suppliers of toroidal power transformers — responding to the critical comments
made in that month’s Forum by S. Calder, of Hycal Electronics. One representative came close to
demanding that we publish material from himself in the next available issue, to correct what he
claimed were ‘serious and misleading inaccuracies’. But there were also a few calls from manufac-
turers of the other types of transformer, at least partly in support of what Mr Calder had written...

Mr Calder’s letter with its criticisms of
toroidal power transformers certainly
produced a response, suggesting that if
nothing else he may have touched on
something of a ‘sensitive spot’ as far as
toroidal transformer makers are con-
cerned. And not just in Australia, but
overseas as well.

Not that a response from the people
concerned isn’t welcome, of course. In
fact I actually invited this myself, in the
February column, with this comment:

But perhaps there's more safety built
into a modern toroidal transformer than
we think, and if this is so I hope one of
their designers or manufacturers will let
us know and set the record straight.

I guess after giving them an invitation
like that, I shouldn’t be surprised that
they responded. Perhaps it would have
been more surprising if they hadn’t, be-
cause their silence would almost have
been an admission that their products
were less safe than other types of trans-
former...

Be that as it may, let’s give the toroidal
people the opportunity to present their
side of the case without further ado.

The first comments to arrive came in
the form of a fax from Mr Michael Lar-
kin, a director of Sydney-based toroidal
transformer maker Tortech Pty Ltd.
Here’s what Mr Larkin had to say:

With regard to the comments by S. Cal-
der, we would like to explain the design
and safety aspects of the toroidal trans-
former, to counter the criticisms ex-
pressed.

Transformers designed to AS3108-
1990 must pass a stringent set of con-
structional and electrical tests. This
standard is the same standard that E-
core transformers should be tested to.
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The insulation between the primary
winding and the secondary winding for
the toroidal transformer consists of a
minimum of three (3) lapped layers of
insulation, with a minimum thickness of
0.3mm. This insulation must be capable
of withstanding 3.5kV AC for a period of
one (1) minute. The insulation is nor-
mally a polyester tape. The continuous
temperature rating of this material is
130°C, with a melting point of 250°C.
The final insulation is one layer of this
same lapped polyester. This provides
very safe protection of the secondary
winding and is capable of withstanding
greater than IkV testing levels. (Note:
the primary winding is on the inside,
with the low voltage secondary winding
on the outside.)

We have found this polyester tape to be
highly successful in preventing contact
between the primary and secondary
windings, when applied correctly.

Tortech Pty Ltd’s transformers use

‘winding wire with an enamel insulation

which has a temperature rating of 180°C
continuous. This is a double coat
enamel, to ensure that the turn-to-turn
insulation is maintained. Prior to wind-
ing every roll of wire is quality tested for
size and high volt testing of the wire's
enamel.

Special techniques...

Tortech transformers incorporate spe-
cial winding techniques in the primary
windings to minimise the voltages be-
tween layers, such that the voltages from
layer to layer are no higher than the turn
to turn voltages.

Short circuit or overload failure is a
Sunction of the overload protection pro-
vided in the circuit for the transformer.

Conducted by Jim Rowe

This is a relevant comment to all trans-
formers, so to say toroidal transformers
are more susceptible to an overload
heating situation is a misconception.

Winding compression with Tortech’s
toroidal transformers is controlled by
tightening the mounting kit to the pub-
lished recommended pressures, which
are supplied to our customers. The neo-
prene padding material, which is sand-
wiched between the mounting plate and
the transformer as well as between the
transformer and the base, has a continu-
ous rating of greater than 100°C and is
made of a flame retardant material. This
material is capable of withstanding SkV
AC testing voltages.

Other advantages

What has been explained in this article
is the design safety aspects of the cur-
rently designed Tortech toroidal trans-
former. The advantage of the toroidal
construction is that it can give much bet-
ter magnetic coupling between primary
and secondary windings. This cannot be
achieved with a centre-divided bobbin
contruction as discussed in Calder’s ar-
ticle. This is particularly relevant to
transformers used in amplifiers.

When the toroidal transformer over-
heats, the insulation between the pri-
mary and secondary windings must melt
and the wire enamel must melt to allow
the primary to come into contact with the
secondary. If the correct insulation mate-
rials are used and the correct insulation
thickness and winding techniques are
applied, then the danger of this happen-
ing is minimised.

Also, it may be pointed out that the
overload protection design is paramount
to eliminating the overloading of any
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transformer. When an E-core trans-
former is overloaded the centre divided
bobbin can melt, just as the polyester
tape might melt in the toroidal trans-
former.

In summing up, toroidal transformers
are very safe and if designed and used
correctly, they provide a better alterna-
tive to conventional transformers by of-
fering a lower size, lower magnetising
current and lower impedeance between
primary and secondary windings.

Tortech design and stock a range of
toroidal transformers which have been
fully tested by a NA.TA. laboratory to
AS 3108-1990 specifications. They are
also fully approved by the NSW Office of
Energy.

Thank you for those comments, Mr
Larkin. It was interesting to learn the
materials that are used, and the precau-
tions taken to ensure that your toroidal
transformers do provide a high level of
safety. I confess I'm intrigued by that
reference to special winding techniques
for the primary windings, though — how
you're able to keep the layer-to-layer
voltages down to the same value as that
between turns, I can’t imagine. It sound
like a pretty neat trick.

I was particularly interested to read Mr
Larkin’s comments about the overload

failure performance of toroidal trans-
formers, because this was of course the
specific aspect referred to by Mr Calder.
Perhaps I'm wrong, but it seems to me
that the points Mr Larkin makes in reply
amount to these:

1. Overload protection is ultimately pro-
vided by the external circuit, for both
kinds of transformers. It’s provided by
things like fuses, circuit breakers or ther-
mal cut-outs.

2. Yes, the layers of tape separating the
primary and secondary of a toroidal
transformer can melt under overload
conditions, but so too can the bobbin and
its centre divider, in a conventional E-I
cored transformer.

3. In any case, toroidal transformers
must pass exactly the same safety tests as
the E-I type, in order to meet the require-
ments of AS 3108-1990.

Different categories

All of which seem fair enough, at least
at first sight. The only complication is
that as far as I can see, from a reasonably
thorough attempt to understand the spec-
ification for AS 3108, the standard actu-
ally provides a number of categories
regarding ‘short-circuit and overload
protection’ — not just one.

I find the specification remarkably

confusing, both in this area and others,
and from the comments I've heard
around the industry, I gather I'm not
alone (more about that later). But it
seems that AS 3108 provides for at least
two main kinds of transformer: those that
are ‘inherently short-circuit protected’
and/or ‘fail-safe’, and those that are not.
The latter kind are those that rely upon
protection by the external circuit — in
the form of fuses, thermal cut-outs and
circuit breakers -— while the former do
not rely on any such protective devices.

From Mr Larkin’s fax, with its refer-
ence to overload protection provided by
the external circuit, it seems as if he was
considering only transformers which
meet the AS 3108 requirements for ‘non
fail-safe’ or ‘not inherently short-circuit
protected’ units, And presumably toroi-
dal transformers are just as capable of
meeting the requirements for this cate-
gory of device as E-I transformers, pro-
viding they use the right materials and
the right design methods and manufac-
turing techniques.

But I gather that with the core bobbin
materials which have been available for
the last few years, it has become possible
to produce E-I type transformers which
meet the more stringent requirements for
classification as a ‘fail-safe’ or ‘inher-
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ently short-circuit protected’ device. In
other words, to produce a transformer
that doesn’t rely upon any overload pro-
tection from the external circuitry, but
meets the AS 3108 specifications for
failing in an inherently safe manner.

I gather that quite a few of the ‘safety
isolating transformers’ currently manu-
factured both in Australia and overseas
meet this rather stiffer requirement. ButI
also gather that virtually all of these
transformers are of the conventional E-I
cored type, generally with the ‘divided
bobbin’ construction.

Could toroidal transformers meet the

AS 3108 requirements for classification
as a ‘fail-safe’ or ‘inherently short-circuit
protected’ transformer? It would proba-
bly not be impossible, although the com-
ments I've received from people with
lots of experience in transformer design
have generally been along the lines
“This would be extremely hard for any-
one to achieve”.

Other comments

More about this later. For the moment,
let’s move on to consider the comments
from other defenders of toroidal trans-
formers. The other main response in this
regard was a ‘double header’ fax, which
effectively came both from a local firm
and their overseas principals. The local
firm in question is Harbuch Electronics,
of Hornsby in NSW, and the fax was sent
by Harbuch’s Mr Peter Buchtmann.
Here’s what he had to say:

The response among reputable trans-
former manufacturers to the comments
made by Mr Calder in your February '92
issue concerning the safety of toroidal
power transformers has been swift and
predictable. Please find attached a letter
faxed to us to pass on to you, from Terry
Monaghan, Design Engineer with our
principals Antrim Transformers Ltd of
the UK.

Michael Faraday got it right, when he
made the first transformer. However it
took quite a while before the correct
wire, steel, insulation and machinery
made it possible for the rest of us to make
a safe, efficient power toroid economi-
cally.

Unfortunately, there are still some in
the industry who still haven't got it right,
and these people and their products have
resulted in a few unfortunate instances
such as those experienced by Mr Calder.

As the whole subject of toroidal trans-
Sformers, including the production pro-
cess and safety aspects, seems to be
misunderstood even by professionals in
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the industry, I would welcome the oppor-
tunity to assist your editorial staff in any
way I can, in the production of a future
article on this subject.

Thanks for those comments, Mr
Buchtmann. I liked your reminder about
Michael Faraday having used the toroi-
dal construction when he made the first
transformer, too.

As you can see, Mr Buchtmann’s note
also acts as an introduction to the second
part of his fax, which relays that from Mr
Terry Monaghan the designer at Antrim
Transformers. And here’s what Mr
Monaghan has to say:

Regarding Mr S. Calder's comments
on the safety aspect of using toroidal
power transformers in kits, we have the
following comments.

It is unfortunate that some construc-
tors of electronic equipment have a ten-
dency to have cheapness, rather than
safety as their main criterion for choos-
ing a particular power transformer. Like
Mr Calder, we too have seen a fair share
of badly constructed power transformers
over the years (E & I types included).

At Antrim Transformers even our bulk
standard toroids are double insulated;
some are even triple insulated. At the
crossover point, where the primary
windings pass through the secondary,
not only are the leads double insulated,
but a high creepage distance is main-
tained between the windings.

There are several options available to
further improve the safety aspect of the
transformers if deemed necessary. These
include:

1. Triple insulation between primary and
secondary, to comply with AS 3108 re-
quirements.

2. Thermal cutouts or thermal fuses to
limit temperature rise under fault condi-
tions. .

3. Copper foil earth safety screens be-

.tween the primary and secondary wind-

ings.

Regarding mounting: a large dished
steel washer is used to spread the pres-
sure on the windings, plus neoprene
washers and polymeric insulation are
used to absorb any stress that could
damage the windings. We use grade 2
winding wire, which is extremely robust
under adverse conditions.

Again, alternative mounting arrange-
ments are available — e.g., potted in-
serts in the centre or totally potted
construction. It must be said, however,
that thus far we have not seen any evi-
dence of transformers damaged due to
the mounting arrangements!

Thanks for your comments and infor-
mation too, Mr Monaghan. I didn’t real-
ise that it was possible to provide triple

insulation between primary and second-
ary, and also to maintain adequate
‘creepage’ distances between them. But
then, I guess it must be possible to do
this, if the transformers are able to meet a
fairly tight safety spec such as that to AS
3108.

Another point I note from Mr
Monaghan’s fax is that it’s apparently
also possible nowadays to provide a cop-
per foil earthed safety screen between
primary and secondary. This is also good
news, not just from a safety point of
view, but because such a foil screen
would obviously be able to act as an
electrostatic shield, and reduce RFI/EMI
transfer. Traditionally the difficulty in
providing such a shield was seen as a
functional shortcoming of toroidal
power transformers.

Helpful article

By the way, Mr Buchtmann also very
kindly sent me a copy of an article writ-
ten by Mr Monaghan in the well-known
English magazine Electronics & Wire-
less World, describing the evolution of
modern toroidal transformers and their
advantages over conventional E-I types.
This I found very interesting and infor-
mative. For example it explains why to-
roidal transformers are more efficient,
with lower iron and copper losses, and
why they have a lower stray field. It also
explains why they can be made smaller
than the E-I type, for a given power
level.

Mr Monaghan is certainly very able in
explaining the many advantages of the
toroidal approach. He leaves little if any
doubt that when well designed and
made, this type of transformer is to be
preferred in quite a few applications.

But has he shown that they are just as
safe as the E-I type? I notice that in his
fax he talks about double and triple insu-
lation between primary and secondary
— presumably using the same polyester
films discussed by Mr Larkin, and with
much the same techniques of overlap-
ping, etc. Obviously such materials and
techniques allow Antrim transformers to
meet the basic specs for a standard like
AS 3108, in much the same way as this is
done by Tortech’s transformers.

But like Mr Larkin, Mr Monaghan also
brings in the need for devices such as
‘thermal cutouts or thermal fuses to limit
temperature rise under fault conditions’.
Again there is no suggestion that
Antrim’s transformers are able to qualify
in the ‘fail-safe’ or ‘inherently short-cir-
cuit protected’ category.

So while noting the many points that
Mr Larkin, Mr Buchtmann and Mr
Monaghan have made, I think we can



“probably conclude that currently it isn't
feasible to produce toroidal power trans-
formers that are ‘fail-safe’, or ‘inherently
short-circuit protected’, as defined in a
standard like AS 3108. At least not on a
commercial basis, I suspect.

But does this mean that Mr Calder was
right, when he wrote that toroidal power
transformers are ‘fairly dangerous’, and
have ‘basically no protection against
failure’? And does it also mean that a
piece of equipment which uses a toroidal
power transformer is intrinsically
‘unsafe’?

Sorry folks, I don’t think so. It isn’t a
simple black-and-white situation; like so
many things in the real world, it’s one
where there are shades of grey.

For a start, the simple fact that one
kind of transformer may not be easily
made inherently fail-safe doesn’t mean
that it can’t be rendered completely safe
(from a practical point of view) when
fitted into a piece of equipment — by the
provision of suitable auxiliary compo-
nents such as thermal fuses or cutouts.
Transformers usually operate as part of a
system, and it’s a bit unrealistic to act as
if they are operated in stark isolation,
away from any support devices.

The mere fact that a standard like AS
3108 (and no doubt there’s a similar IEC

standard) provides for the safety certifi-
cation of both ‘inherently fail-safe’ and
‘non inherently fail-safe’ transformers
shows that the experts who formulate
such standards recognise that in principle
both kinds of device can be used to
achieve whatever levels of safety are
deemed necessary.

So that providing a toroidal power
transformer is properly designed and
made, using the right materials, in accor-
dance with a standard such as AS 3108,
and then provided with the correct com-
ponents to ensure that its temperature
rise will be limited in the event of an
overload situation, I think the manufac-
turers have every right to claim that it
will be just as safe in operation as a con-
ventional E-I cored type.

Note, though, that because toroidal
transformers seem to be essentially ‘non
inherently fail-safe’, their ability to pro-
vide full electrical safety in the event of
an overload can only be maintained if
they are provided with the appropriate
protection components — such as a ther-
mal fuse or cutout. But this requirement
is exactly the same as with an E-I cored
transformer of the same ‘non inherently
fail-safe’ variety. In both cases the trans-
former may well become UNSAFE if it
is asked to withstand a serious overload,

but has not been provided with the right
protection component(s).

Which, I suppose, could bring us back
to Mr Calder’s original argument, at least
in slightly re-worded form. Perhaps you
can argue that toroidal transformers are
less suitable as components for use in
kits and hobby projects, on the basis that
their safety level is more dependent upon
things like the correct fitting of thermal
protection devices, applying the correct
amount of mounting tension, efc.

There may well be some validity in
this argument, I suspect. If a kit or proj-
ect builder doesn’t fit the correct thermal
fuse or cutout correctly, and/or over-
tightens the mounting bolt/nuts for a to-
roidal power transformer, it could
conceivably become unsafe and danger-
ous in the event of a serious overload.
But you could argue that a ‘non inher-
ently fail-safe’ E-I transformer could al-
most as easily become dangerous, in the
same kind of situation.

I guess the conclusion which we can
draw here is that ideally the best kind of
power transformer to use in kits and
hobby projects is the ‘fail-safe’ or ‘inher-
ently short-circuit protected’ kind. After
all, it’s only this kind that are specified as
remaining safe even when they fail in an
overload situation — and without rely-
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ing on ‘external help’. For this reason
alone, then, Mr Calder is perhaps justi-
fied in believing that power toroidals are
not the preferred type for use in kits and
hobby projects.

Different complaint

Moving right along, one of the other
people who contacted me soon after the
February issue was published was Mr
Doug Evans, of Sydney-based trans-
former manufacturer Telectran. Doug
has been in the transformer business for
many years, and used to visit the EA
office regularly in the past when he was
with Ferguson Transformers.

Doug wasn’t one of the people who
rang up to complain about our criticism
of toroidals. However he did want to
chide me about something else that I had
written in the same column, about E-I
transformer construction. This was my
reference to:

...the modern approach of two sepa-
rate high-temperature rating bobbins
side by side, with a ‘washer’ of fire-proof
insulation between them.

Doug’s reaction to this was to ask
“How long is it since you saw how these
transformers are made? That technique
went out with the Ark!”

He explained that nowadays, thanks to
the development of even better materials
for E-I bobbins, it is possible to achieve
all of the requirements for classification
under the AS 3108-1990 ‘inherently fail-
safe’ specification, using a one-piece
moulded bobbin which uses a central di-
vider to separate primary and secondary
windings. By using bobbin material with
a very high melting and ignition temper-
ature, combined with similarly rated
covering tapes, efc., the transformer is
made so that even if it is destroyed due to
massive overload, there is still no risk of
a conductive path forming between pri-
mary and secondary.

At Doug’s invitation, I went out to
Teletran’s factory in the northern Sydney
suburb of Terrey Hills, and spent an in-
teresting morning seeing this type of
transformer being made.

By the way, Doug Evans also pointed
out that it isn’t strictly correct to describe
a power transformer itself as being ap-
proved by the various state safety author-
ities, even though it may be
manufactured in accordance with the rel-
evant sections of AS 3108, etc., and
passed the appropriate tests. As a trans-
former is essentially a component, for
building into a piece of equipment, it
would be inappropriate for a safety au-

thority to issue it with a full ‘Certificate
of Approval’.

It’s really only a complete appliance or
other piece of equipment that can be ap-
proved, so that true safety approval can
only be given to a transformer that is
fully enclosed, and sold as a finished ap-
pliance in its own right.

But all that manufacturers can do, in
the case of a transformer that is to be sold
as a component, is have it certified by the
safety authorities as suitable for use in
appliances — on the basis of it’s having
been made in accordance with the rele-
vant sections of AS 3108. This is gener-
ally known as a ‘Certificate of
Suitability’.

So a ‘component transformer’ cannot
correctly be described or advertised as
‘approved’ by the safety authorities, only
as being ‘certified as suitable’ in accor-
dance with AS 3108. It’s a point worth
remembering.

That standard

And finally, a further comment about
Australian Standard AS 3108-1990, the
one that we've been trying to use as a
reference in considering transformer
safety. As I said before, I found it quite
difficult to follow, and I gather I'm by no
means alone.

Talking with various people in the in-
dustry — even those who are regularly
involved in getting both component
transformers and/or appliances tested
and certified — there seems to be gener-
ally agreement that various aspects of the
standard are either confusing and/or hard
to follow.

I don’t know whether this is due to
standards like AS 3108 having been de-
veloped by a committee of experts, or
from a perceived need to ‘cross every T
and dot every I’ from a legal point of
view, or what. But the result seems to be
that this kind of standard seems to end up
like the worst kind of abstruse legal doc-
ument — almost undecipherable by any-
one except those who wrote it.

To me it’s particularly unfortunate that
a standard dealing with the electrical
safety of transformers, with so wide an
application, should be so difficult to un-
derstand and interpret. Surely this sort of
standard should be so clear and unam-
biguous that almost anyone can follow it,
if the full potential benefit of the stan-
dard is to be achieved. Don’t you agree?

Perhaps Standards Australia needs to
get in a few people to make ‘plain
English’ translations of standards like AS
3108, in the same way that various insur-
ance companies produced translations of
their policy documents... @



5.25" from 39¢ CHEAP BULK DISK PR'CES' 3.5" from 66¢

-]
| 1D
NO BRAND bLi«SKS
ALL DISKS INCLUDE WRITE PROTECTS & ENVELOPES
BOXES OF TEN DISKS  LIFETIME WARRANTY
1-9+ 10+ 50+ 100+ 500+
5 1/4" DS/DD $4.50 $4.40 $4.30 $3.25 $3.95
51/4" DS/HD $8.50 $8.25 $8.10 $7.50 $6.90
31/2" DS/DD $7.90 $7.70 $7.50 $7.00 $6.60
3 1/2" DS/HD $14.95 $13.75 $13.50 $12.00 $11.00

PRINTER SWITCHES NEW SWITCH BOXES

MEMOREX DISKS

1-9 boxes 10+
31/2"DD $19.95 $18.95
3 1/2"HD $45.95 $42.95
51/4"DD $14.95 $12.95
5 1/4"HD $23.95 $22.95

NEW CATALOGUE OUT NOwW!

VERBATIM DATALIFE | VERBATIM VALUELIFE

1=9 boxes 10+
3 1/2"DD $28.50 $27.95
3 1/2"HD $53.50 $52.50
51/4"DD $22.95 $21.95
5 1/4"HD $27.95 $26.95

19 boxes 10+
3 1/2"DD $23.95 $22.95
3 1/2"HD $39.95 $37.95
51/4"DD $12.95 $11.95
51/4"HD $19.95 $18.95

COLOUR

SUPA VGA

3 year
warrant

MONITOR
LI, Sl 3 YEAR WARRANTY

286-12/16
286-16/21...
386SX-16
386S5X-20/27
386SX-25/31....

This stylish & reliable monitor has been
designed for Australian conditions and
comes with a 3 year warranty.

Specs: CTR:14" 90° delection, dark tint,
non glare.

Display Size: 245+/5mm x 180+/-5mm X
180+/-5mm

Resolution: (max): 1024 x 768

Dot Pitch: 0.28" ......$469.00

SHORT OF SLOTS?

"NEW" IBM VGA-COMPATIBLE VIDEO
GRAPHICS CONTROLLER

Comas complate with:

+ VP442 Card

- Usars Manual

« 2 Diskettes (driver & utillity)

- Two 10 to 9 /25 interface cable for COM 1 & COM 2
- 34 way Flat cable for FDD

+ 40 Way fiat acble for IDE

- 16 to 15 interface cable for GAMES PORT.

X18066
SAVE ON OUR GREAT RANGE OF EPSON PRINTERS

LQ-860 80 Col, 24Pin Dot Mavrix’
295 Cps Draft,98 CPS LQ, Colowr
Standard,Push Tractor Smart Park

$1095

VIDEO SWITCH BOX

DB9Y + 5 PIN DIN....$69.95

RS232 X OVER ... VGA KEYBOARD

RS232 2 WAY AUTO SWITCH BOX
ENTROMICS 2 WAY....$39 |2 WAY.......coviiinne $59.95

CENTRONICS X-OVER.$59 14 WAY....ccocviinnn $69.95
ENTRONICS 9 PIN SWTCH BOX

R WAY AUTO.$69 2WAY. $49.95
ENTRONICS 4 WAY.$69

OUND BLASTER I

With FREE speakers

he ultimate sound card that plugs into ant
nternal slot In your IBM or compatible
Spech to text syntheselzer & more........ $229

SOUND BLASTER PRO

16 Bit Card

* RCA Audlo cable - Mldi Cables
» 525" & 3.5" diskettes

» CD music player & much more

$§Q-2550 80 Col, 24 Nozzel
ink jet, 500 Cps Draft, 198
Cps LQ, Push Tractor,
Smart Park Fealure,

LX-400 80 Col, 9 Pin Dot
Matrix, 180 Cps Draft
30 Cps NLQ. Pull Tractor

C22054 Feature.

LQ-1070 136 Coi, 24 Pin Dot
Matrix, 252 Cps Draft, 84 Cps
NLQ, Scalable Fonts, 8 to 32
point, 11 LQ Fonts, 360 x 360
DPI, Top, Rear, Bottom, and
Front Paper Feedpaths,
Convertable Push/Puli Tracior

LX-850 80 Col, 9 Pin Dot

Matrix, 240 Cps Draft
46 Cps NLQ, Push Traclor,
Smart Park Feature

LQ-400 80 Col, 24 Pin Dot
Matrix, 180 Cps Draft, 60 NLQ
Pull Tractor

' €22070.

1LQ-570 80 Col, 24 Pin Dot
Matrix, 252 Cps Draft, 84
Cps, NLQ Scalable Fonts
8 to 32 points, 11 LQ Fonts
360 x 360 DPt, Top, Rear,
Bottom and Front paper
feed paths, Convertsble
Push/Pull Tractor.

FX-85080 Col, 9 Pin Dot
Matrix, 264 Cps Craft
54 Cps NLQ Push Tractor

Smart Park Feature LQ-1170 136 Col, 24 Pin Dot

Matrix, 350 Cps Draft, 110 Cps
NLQ, Scalable Fonts, 8 to 32
point, 11 LQ Fonts, 360 x 360
DPI, Top, Resr, Bottom, and
Front Paper Feedpaths,
Convertable Push Pull Tractor

FX-1050 136 Col, 9 Pin Dot
Matrix, 264 Cps Draft, 54
Cps NLQ. Push Tractor,
Smarl Park Festure,

: LQ-870 80 Coi, 24 Pin Dot
Matrix,330.Cps Draft, 110
Cps NLQ, Scalable Fonis,

8 to 32 points, 11LQ Fonts ,
360 x 360 DPi, Top, Rear,
Bottom, & Front paper Feed
paths Convertable Push/Pull
Tractor.

1Q-1060 136 Col, 24Pin Dot Mavrix’
292 Cpe Draft, 88 Tpe LQ, Colour
Stsndard,Push Tractor, Smart

Park Feature.

5Q-850 80 Col. 24 Nozzel
ink jet, 600 Cps Draf, 198
Cps LQ. Push Tractor,
Smart Park Festure.

3NITLOH H3AHO TV SDINOH_I_DE-IE DNIAHI aou

$1,225

1LQ-2550 136 Col, 24Pin Dot Mavix’
400 Cps Draf 133 LQ Colowr
Standard Push Tractor, Sment

Park Fesiure.

LQ-200 80 Col. 24 Pin Dol Matrix
192 Cps Draft, 64 LQ, Pull Tractor,
8 Bit Map lonls.

ROD IRVING ELECTRONlCS Pty. Ltd. acn.oos 428 437

HEAD OFFICE: 56 RENVER RD, CLAYTON. PH: (03) 543 2166. FAX (03) 543 2648
CITY 48 A'BECKETT ST. MELBOURNE. PH. 663 6351 / 639 1640. FAX: 639 1641.
OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH. PH: 562 8939
NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131.
SYDNEY:74 PARRAMATTA RD, STANMORE. PH: (02) 519 3134. FAX: (02) 519 3868
BLUESTAR COMPUTERS: 271 MAROONDAH HWY. RINGWOOD. PH; (03) 870.1800

Postage rates
$1-$9.99_...$3.00 These postage
$10 - $24.99..$3.50 rases are basic
$25 - $49.99..34.50 :"“‘:‘ onty up to

. Kg. Road freight,
$50 - $99.99..$6.00 bulky & ¥agile
$100 - $199..57.00 jrame wik be
$200 - $500...FREE charged ot dtterent
$500 PLUS ..FREE fawe

TOLL FREE
MAIL ORDER
HOTLINE: 008 33 5757

(ORDERS ONLY)
ENQUIRIES: (03) 543 7877

Z5.S €€ 800




RITRON QUALITY 3 year warranty!
RITRON RITRON - J} ADD l?lggg?oN gj‘sg ;irTsl}é}aScos

512K VGA CARD..$50 1M VGA CARD..$150

f286 21 _ 386SX-21 rE TO CHANGE A 85M HARD DRIVE TO A
o T 126M HD add $175 105M HD..$105
-t .é‘g‘\L,\\\“-.—’ Rt - 200m HD add $675 180M HD..$575
0. -1
1 MEG RAM EXPANDABLE TO 4 MEG 803865X-16 CPU EXTRA RAM
21Mhz LANDMARK SPEED TEST 1MEGRAM EXP TO 8 MEG 1 MEG add..$75 2 MEG add..$150
1.2M JAPANESE BRAND F.D.D 21Mhz LANDMARK SPEED TEST
85M HARD DISK DRIVE 28mas ACCESS 1.2M JAPANESE ED.D. 512K VGA CARD DOS 5.0 AN EXTRA......ccccevveeeeene...$100
101 EXTENDED "CUCK" KEYBOARD 85M HARD DISK DRIVE, DR DOS 6.00.$129 WINDOWS 3.00.$1289
JAPANESE KEYBOARD SWITCHES 101 EXTENDED "CUCK" KEYBOARD SOUND CARDS
MINI CASE & 200W POWER SUPPLY MINI CASE & 200W POWER SUPPLY SOTIND O MM 2
SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP SUPA VGA COLOUR MONITOR 1024768 Res 0.28"DP SOUND COMMANDER.....................§149
2 SERIAL, PARALLEL, GAME PORTS SERIAL PARALLEL GAMES PORTS THUNDER BOARD....
3 YEAR PARTS & LABOUR WARRANTY 3 YEAR PARTS & LABOUR WARRANTY (BM* SOUNDBLASTER IL......ccoccunrennnee..nn. $249
256K VGA CARD. IBM* COMPATIBLE COMPATIBLESPREADSHEET, WORDPROCESSOR &

SPREADSHEET, WORDPROCESSOR & DATABASE DATABASESOFTWARE SOUNDBLASTER PRO.....................$389
SOFTWARE INCLUDED. INCLUDED. $1 695 TAX FLOPTICAL DRIVE add...................$849
NEW 286-25/31 $1 ,549 TAX INC. * SHAREWARE SOFTWARE 3 INC. | ‘121 M/BYTE DISC TO SUIT...............$39

ASSEMELEDISITESTED CD ROM DRIVE teernreniens $795
$1595 $1,295 TAXEX. IN AUSTRALIA. $1 395 vaxex e

RITRON . RITRON |
RITRON EXECUTIVE EXECUTIVE L L

. EL-
CSSGSX -31 > , C386-57 ) NG T C386 653 rsegm

o 7 1) 8038640 CPU 64K CACHE ON BOARD MEMORY
- 4 80386-33 CPU_ 64K CACHE ON BOARD MEMORY 1MEGRAM  EXP TO 16 MEG
503865X 25M CPU 1MEG RAM EXP TO 16 MEG 65 Mhz LANDMARK SPEED TEST
1 MEG RAM EXP TO 8 MEG 57Mhz LANDMARK SPEED TEST 126 MEG HARD DISK 12ms ACCESS TIME
31Mhz LANDMARK SPEED TEST 85 MEG HARD DISK 1.2M JAPANESE BRAND F.D.D
1.2M JAPANESE F.D.D. 512K VGA CARD 1.2M JAPANESE BRAND F.D.D 101 EXTENDED "CUICK" KEYBOARD
85M HARD DISK DRIVE, 101 EXTENDED “CLICK" KEYBOARD SERIAL, PARALLEL, GAMES PORTS 512K VGA CARD
101 EXTENDED "CUICK" KEYBOARD SERIAL PARALLEL GAMES PORTS SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP
MINI CASE & 200W POWER SUPPLY SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28” DP MINI CASE & 200W POWER SUPPLY
SUPA VGA COLOUR MONITOR 1024 x 768 Res 0.28" D.P MIN! CASE & 200W POWER SUPPLY 3 YEAR PARTS & LABOUR WARRANTY
SERIAL PARALLEL GAMES PORTS 512K VGA CARD (256 COLOURS) IBM* COMPATIBLE SPEADSHEET, WORDPROCESSOR & DATABASE
3 YEAR PARTS & LABOUR WARRANTY 1BM* 3 YEAR PARTS & LABOUR WARRANTY SOFTWARE INCLUDED. ‘SHAREWARE SOFTWARE
COMPATIBLESPREADSHEET, WORDPROCESSOR & SPEADSHEET, WORDPROCESSOR & DATABASE ASSEMBLED & TESTED IN AUSTRALIA.

DATABASESOFTWARE INCLUDED. SOFTWARE INCLUDED.
* SHAREWARE SOFTWARE TAX *SHAREWARE SOFTWARE $2 39 TAX  WITH 200 MEG DRIVE
ASSEMBLED & TESTED $ 1 ,74 INC. | | ASSEMBLED & TESTED $2 ,09 5 TAX INC. e $2,895 raxinc.

IN AUSTRALIA. IN AUSTRALIA.
$1,495 raxex ||386-33 126K.....82195 $1,750 Taxex $1 ;995 taxex $2,495 vaxex.

RITRON - RITRON _ [mm| RITRON
EXECUTIVE EXECUTIVE EXECUTIVE

-

(" 486- 75) Sl [|(486-157 ) i

80486SX-20 CPU . 80486-33 CPU
1 MEG RAM  EXP TO 32 MEG 256K ON BOARD CACHE. 1 MEG OF RAM 80486-33 CPU 256K ON BOARD CACHE. 4 MEG OF RAM
75Mhz LANDMARK SPEED TEST 157Mhz LANDMARK SPEED TEST 157Mhz LANDMARK SPEED TEST
85 MEG HARD DISK 85 MEG HARD DISK 200 MEG HARD DISK 12ms ACCESS TIME
1.2M JAPANESE BRAND F.D.D 1.2M JAPANESE BRAND F.D.D 1.2M JAPANESE BRAND F.D.D
101 EXTENDED "CUCK" KEYBOARD 101 EXTENDED "CUICK" KEYBOARD 3.5" 1.44M JAPANESE BRAND F.D.D
SERIAL, PARALLEL, GAMES PORTS, 1MEG VGA CARD SERIAL, PARALLEL, GAMES PORTS 101 EXTENDED “CLICK” KEYBOARD
SUPA VGA COLOUR MONITOR (1024 x 768 Res)0.28" DP §12K VGA CARD. IBM* COMPATIBLE SERIAL, PARALLEL, GAMES PORTS
MINi CASE & 200W POWER SUPPLY SVGA COLOUR MONITOR (1024 x 768 Resolution) 0.28"DP 1 MEG VGA CARD. IBM* COMPATIBLE
3 YEAR PARTS & LABOUR WARRANTY MINI CASE & 200W POWER SUPPLY SUPA VGA COLOUR MONITOR (1024 x 768 Res) 0.28" DP
SPEADSHEET, WORDPROCESSOR & DATABASE 3 YEAR PARTS & LABOUR WARRANTY TOWER CASE & 220W POWER SUPPLY
SOFTWARE INCLUDED. *SHAREWARE SOFTWARE SPREADSHEET, WOROPROCESSOR & DATABASE SOFTWARE. 3 YEAR PARTS & LABOUR WARRANTY
ASSEMBLED & TESTED IN AUSTRALIA. SPEADSHEET, WORDPRCESSOR & DATABASE SOFTWARE
ASSEMBLED & TESTED

TAX  WITH 200 MEG DRIVE WITH 200 MEG DRIVE
$2,1 95 e, $2,945 maxmc. $2,895 TAX INC. $3,595 mxinc e $3,995 TAX INC.
$1895 raxex $2,450 raxex. |$2,495 raxex. $2,995 raxex $3,395 maxex
ROD IRVING ELECTRONICS Est. 1977. ||  tomirnsvamn " || . Arnonics wioteeate

MAIL ORDER HOTLINE: 008 33 57 57. ORDER FAX LINE: (03) 543 4871 ENQUIRES (03) 543 7877 56 Ronver Rd, Clayton, Victorla .
HEAD OFFICE: 56 RENVER RD, CLAYTON. PH: (03) 543 2166. FAX (03) 543 2648 Melb-Metro.$12.00 Wg \;ounkry..l.sw.oo Ph:(03) 5432166  Fax: (03) 543 2648
CITY 48 A'BECKETT ST. MELBOURNE. PH. (03) 639 1640. FAX: 639 1641, Sydney.. .00 NSW country.$39.00

OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH. PH: (03) 562 8939 FAX: (03) 562 8840 Rbelide 00 S.A country...$39.00 -0 BOX 620/ CrAYTONVICTORIAZINES:

NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131, Bribane .00 QLD country.§55.00 || " d. Prices & specificat
SYDNEY:74 PARRAMATTA RD, STANMORE. PH: (02) 519 3134. FAX: (D2) 516 5024 ..$18.00 W.A country..$74.00 subject 1o change. 1BM. PC, XT, AT, are reglatared

BLUESTAR COMPUTERS: in.. i Insurance:- wademarks of intsmational Business Machines.

271 MAROONDAH HWY, RINGWOOD, PHONE: (03) 870 1800 FAX: (03) 879 3027 renn$31.00 $17$100 Value, PRICES AT AUS § = US $0.74

115 - 117 PARRAMATTA RD CONCORD. PH: (02) 744 5526 FAX: (02) 744 5405

NEW "BLUESTAR COMPUTERS" STORE NOW OPEN: 115-117 PARRAMATTA RD, CONCORD.




PICK UP A FREE RIF 1992 MAILORDER CATALOGUE FROM ANY OF OUR STORES NOW!
THE NEW PRODUCTS JUST KEEP COMMING AT ROD IRVING ELECTRONICS

WELLER
SOLDERING
STATION

with temperature

controlled soldering iron.

A tramstormer powered soldering station, complete with a low voltage,
temperature controlled soldering pencil. The special Wellar “closed loop”
method of controlling maximum tip temperature is employed, thereby
protecting temperature sensitive components while the grounded tip
protects voltage and current sensitive components. The soldering pencil
features a stainless steel heater construction, a non-burning silicon rubber
cord and a large selection of iron plated tips in sizes from 0.8mm diameter
to 6.0mm diameter with a choice of tip temperature of 315° C/600°F, 370°
Cr700° F and 430° C/800°F.

T12500 Usually $179.00 This month only $129.00

Iom-j

CD ROM DRIVE UNIT

Open up a whole new world of sight and sound user interaction with a CD-ROM Drive
UnitYou have never seen such a wealth of infomation and entertainment with audio
and visual response that will truly astound you. You can even play and listen to your
sudio CD'S while continuning to use your computer

The world of the CD-ROM makes available 1o you over 1,500 CD-ROM Tities produced
by more than 1,800 compsnies which support this {ast growing information and
entertainment facility.Comes compiete with CD ROM DRIVE UNIT, controlier card for

installation in an IBMPC.2
PE TION

SPECIFICATIO NOW ONLY

Data capactty... $ .

Data transfer Rate

PERFORMANCE
Sequential..150KBytas/sac. (Mode 1) 171KBytes/sec. (Mode 2)

.200-530mm (CLV)
540 MBytes

Double your disk
storage with....

DR DOS 6.0

The most advanced, fully DOS-compatible
operating aystem available today. t'a

everything you need 1o run your DOS, Windows,
and networking spptications faster.

Maximize hard disk performance, keep your system
and Data secure, and make your PC easier to use.
DISKMAX: Improves your PC's overall performance so you can get more work done in
less time. its optional automatic file compression feature potentially doubles your hard
disk storage space.

MEMORYMAX: moves DR DOS buffers, drivers, TSRs and networking software outside
the 640K memory area, leaving more memory for your DOS, Network and Windowa
applications.

THIS MONTHS PRICE IS THE LOWEST YET!..........$110.00

Disc diametar...
Disc speed...

THE POWERMATE

"GREAT 8"

Ideal for the garage or home. The Powermate

"Great 8" has 8 outlets for all types of

appliances plus it provides extra safety. it has

Overload protection. It it is overloaded

(operating appliances that totally exceed 2400 watts or 10 amps). The

overioad swtch will trip, automatically turning off all appliances plugged
into the Powermatae. If it does overload you simply push the reset button

and power is restored.

P18044 ............ S N vrenennsenn$39.95

CITIZEN™ PN48™
Notebook Printer

Welcomae to the new world of notebook printers.

The PN48 Notebook Printer is the first printer

that is every bit as portable as the new notebook

computers. Weighting approximately two pounds

without the battery (2 1/2 pounds with the battery),

you can add the PN48 to your portable office and hardly know it's thera.

PN48 FEATURES:

Despite the remarkable small size (11 5/8" x 3 1/2"), the PN48 is the worlds first
truly portable laser quality printer, offering the same versatility and superior
printing quality made famous by other Citizen printer. The Notebook Printer is
compatible with Citizen GSX- series 24-wire printers. Has two built-in fonts,
Roman and Courier; five pitch selaction; and the ability to print on overhead
projector transperancies. You will find the PN48 easy and fun to use, lt's simple
to operate, connecting your computer is a snap, and both print cartridges are
designed for long and depandable trouble free wear.

» Graphic resolution as high as 360 x 360 dpi:

C22199............ S e !

—
280888888
O0TROR00PAII000N 00T

EXPANDED DYNAMIC RAM RANGE

Speed (ns) 100+ 1000+
4164-10 100 $2.90 $2.25
446408 80 $3.50 $2.95
4125608 80 $250 $1.95
4425607 70 $8.50 $6.95
1M-10 100 $7.95 $7.50
1M-08 80 $8.95 $7.50

No. of pina 19
(64K x 1) $4.95
(4 x 64K) $6.95
{256K x 1) $3.95
(256K x 4) $9.95

(1Mx 1) $10.95
(IMx 1) $12.95
Speed {na) SIMMS

1-9 10+
$21.00 $19.00
$79.00 $75.00
$79.00 $75.00
1-9 10+
$295.00 $275.00

SIPPS
1-9 10+
$21.00 $19.00
$79.00 $75.00

$79.00 $75.00

500+
$16.00
$59.00
$59.00

256K x 9 80
MMx9 80
MMx9 70

4M x 9 80
Speed (

256x 9 80
Mx9 80

Mx9 70

CORDLESS
TELEPHONE

FEATURES:

« Full Two-way Intercom

« Paging

« User Selectable Security Coding

+ Tone/Pulse Switchable

« Last Numder Redail

« In-use Indicator -

« Automatic return to standby mode when
remote phone is in charge

A94200..........co.core..... . WAS $376:00-
Special MAY price $169.00

CODE-A-PHONE
PERSONAL ANSWERING MACHINE

FEATURES :
<'"BEEPLESS"” Remote Control  wessace counren-.
= Call Screening MICROPHONE —

» One-Touch Message Playback rncen

» Personal Memo Record

« Voice-Activated Recording
= 10 Number Speed Dailing
« Power-Fail Security

- Digltal Message Counter

» Fast Forward Rewind

« Built-in Microphone

MESSAGE LIGHT sTop
< MESSAGES
P T(PULSE TONE)

AING DELAY
VOLUME )

\ T
(PAUSE) ~
AUTO

A94150...............was $208-00 w0 -onecronr
Speclal MAY price only $179.00

_ANN REC
+ Ring Selector (UNDER CASSETTE COVER)
DIALPAD

PICK UP A FREE RIE 1992 MAILORDER CATALOGUE FROM ANY OF OUR STORES NOW!
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MAILORDER HOTLINE

* % % GREAT RANGE! GREAT PRICE! % # %

-
MONITOR MOVER ARM |

|
A

« Solid steel structure

* Span 33cm
- Tray 30cm (tilting +/- 15)
- Desk ctamp range 3cm -7.5¢m
- Maximum load 50 kg

FAX ROLLS

Ll.)
= ‘
1-9
$9.95

$9.95 $9.50
Size: 210 x 25.4 x 50m
G20096 $19.95 $17.95
Size: 210 x 25.4 x 100m
C20098 $9.95 $9.50
Size: 216 x 25.4 x 30m
C20100 $11.95 $11.50
Size: 216 x 24.4 x50m
C20102 $9.95 $9.50

RIBBONS

PRINTER RIBBONS

TO SUIT:
- CP80, SX80, DP80, BX100,
8X100, MB100,
] 19 10+
€22036.....$12.95 $11.95
- MX80,FX80, RX80, FX800,
MX70, MX80, LXB0O.
€22031....$10.95 $10.50
« MX100, FX100, RX100, LQ1000
C22002....512.95  $11.95

- 1LX80
€22003.....59.95  $9.50
- CITOH 8510 - 1550
€22051....813.95  $12.50
NATIONAL PANASONIC
KXM110 PRINTER RIBBON

C22034 ...$11.95

PRINTER STANDS

WIRE PRINTER STAND
C21054. .80 column......$29.95
C21056..132 Column...$34.95

* STURDY STEEL CONSTRUCTION

* MONITOR MOVER CAN ROTATE 360°
* LIFTS MONITOR WEIGHTS UP TO
222KG
* PLATFORM TRAY 13 J/4" X 12 1/4™
* PLATFORM CAN SWIVEL 360° & TILT
25
* 80MM DESK CLAMP OPENING
* SCREW CLAMP CAN BE MOVER 80°
* UNIOUE CONSTRUCTION, LOCKS IN
PLACE WITH MONITOR ON TRAY.

C21082

CPF
CONTINUQUS POWER
FILTER SPIKE ARRESTOR
The Fortron CPF Filtered Electronic
Spike Protector provides a protective
elect:on« barner tor mcrocomputers

printers telephone systems and
modems electronic typewriters
audio and stereo systems and other
sensitive electronic equipment

The CPF provides protection trom
dangerous alectnical spikes that can
cause anything from obvious damage
(ke immediate equipment ‘ailure) 10
less obvious harm that can drastically
shorien a system s te

CPF s superior circuiiry design and
semi conductor technoiogy responds
instantly 1o any polentially damaging
over-voltage ensurning sale trouble
free operation

Aaditionally CPF s filtering capabiinty
helps ehminate troublesome and
annoying interference general hash
created by small motors Huorescent
lamps and the ike that threaten the
performance and shorten equipment
ile of unprotected electronic
components
SPECIFICATIONS.
Electrical rating: 220 260 voits
tAC) 50Hz 10 Amp
Spike/RFI Protection: 4 500 amps
for 20m second pulses
Maximum Clamping voltage: 275V
aitferential mode
$69.95

Cat X10088

XD
-

RS232 BREAK OUT BOX

A simple way ot monitoring RS232

interface lead activity Interface

powered pocket size for circun

lestng momitoring and patching

10 signal powered LED s and

2 spares 24 switiches enables you

1o break out circuits or reconhgure

and patch any or all the 24 active

positions

SPECIFICATIONS:

Connectors: DB25 plug on 80mm

nbbon cable and DB25 socket

Indicators: Tricolour LED s for TD
AD RTS CTS DSR CD TC
RC DTR (E)1C

Jumper Wires: 20 tinned end pieces

Power. Interface power

Enclosure: Black high impact
plastic

Dimensions. 85 x 95 x 30mm

X15700

NEW

BUDGET

MOUSE |
Microsoft |
compatible
streamline design
an amazing
$29.95.

Mouse &***
Image72 software
only $39.95

NEW MO R MOVER ACOMPUTE

P 11
Positlon your monitor)
6“"")' where you want!
y - Maximise desk space!

Give your
computer that
professional
look.

TOP OF THE RANGE
MINI TOWER

CASE

200 x 415

x 330mm

with 200w

power supply

X11100

7

RITRON EXECUTIHVE CASE
X11089.
Inciudes power supply.....$119

NEW STYLE
MiNI
TOWER
CASE WITH
POWER
SUPPLY
X11103
SAVE ON ECLIPSE
DISK BOXES!

51/4" x 100 DISK
CAPACITY ONLY..$6.95

31/2" x

40 DISK
CAPACITY
ONLY...$6.95

(R il &
"/

UV EPROM ERASER
it will erase up to 9 x

24 pin devices in complete

satfety, in about 40 minutes (less

time for less chips)

- Chip drawer has conductive
tfoam pad

- Mains powered

- High UV intensity at chip
surface ensures EPROMs are
thoroughly erased

Without timer

L with Timer.

BUDGET
IBM .
JOY -
STICK

Compatible with IBM, PC,
XT, AT Elegant appearance
& durable mechanism
Auto return centering

An incredible

$24.95

TV .

LOOK

ROD IRVING ELECTRONICS
HAVE THERE NEW 116 PAGE

1992 MAIL ORDER CATALOGUE
OUTNOW !t
PICK UP YOUR FREE COPY

AT ANY OF OUR STORES.

D s _ = _jumpaptys o)

KEYBOARDS
R

IBM COMPATIBLE
EXTENDED KEYBOARD
(101 KEYS)

101 KEY TRACKBALL
KEYBOARD
Keyboard & mouse in one
X12030. / ..$199.95

DRAWER
C21083..5 <

<
MINI VACUUM CLEANER
621087..:—&.—‘(\") ....814.95
KEYBOARD COVERS
C21089 B4 KEY............$4.50
C21088 101 KEY. .$5.95

Z-NIX BUS
MOUSE AND
WINDOWS

3.0

Package
Change

the way

you use

your computer

$189

QUICK MOUSE
Microsoft /%
P
4

Compatible

FREE mouse i
house & mouse 4
mat Plus FREE

pop up menu software
X19955

SUPER BUS MOUSE 2
DESIGNED TO
FIT THE PALM .~
OF YOUR HAND! A
GREAT FOR &
SAVING A %
SERIAL PORT!
2 FREE TELEPAINT DISKS!

MICROSOFT MOUSE
The top of the range!
Supports .
hunderds of
applications.
FREE
MICROSOFT
PAINTBRUSH
SOFTWARE
BRINGS YOUR
COMPUTER TO LIFE.

IBM* CARDS

XT HD CONTROLLER

AT HD CONTROLLER
RS232/SERIAL CLOCK.
MONO COLOUR CAROD......
MULTI 1/O CARD...

DIAGNOSTIC CARD.

TTL PRINTER....

6M AT EX/EXP.

FAX CARD

4 PORT SERIAL CARD......
2 WAY FDD CONT (360)
RS/232 SERIAL CARD.
GAMES CARD

AT SIP/G 2 S/P/G..
4 WAY FDD CONTROLLER
(360-1.44M)

2 WAY FDD CONTROLLE

SMART DRIVE ADAPTOR

IDE I/0 FDC

512K/576K RAM CARD.......
VGA CARD 16 BIT 250K.... $89
VGA CARD 16 BIT 512K.... $129
VGA CARD 16 BIT (1 MEG).$199/




(ROD IRVING ELE

CTRONICS - No.1 FOR COMPONENTS )

BNC PLUGS \
AND SOCKETS
= >
(9

BNC MALE PLUG
-8 10889 100+
P10514 $2.50 $2.25 $1.50

BNC PANEL SOCKET
1-8 10+ 1004
P10516 $2.50 $2.25 $1.50

BNC CRIMP PLUG

1.9 1088 100+
P10530 $3.95 $3.75 $3.00

BNC SOLDERLESS
TWIST ON PLUG
1-8 1088 100+
P10531 $3.50 $3.25 $3.00

CANNON PLUGS
AND SOCKETS

h)

CANNON TYPE 3 PIN
CHASSIS MALE

19 1098 1004

P10962 $3.50 $2.95 $2.50

o
o

o)

CANNON TYPE 3 PIN
LINE FEMALE

19 10.90 100+

P10964 $3.95 $3.50 $2.90

CANNON TYPE 3 PIN
CHASSIS FEMALE

19 1088 100+

P10966 $4.95 $4.50 $3.50

- __J

CANNON TYPE 3 PIN
LINE MALE

1-6 1089 1004+
P10960 $4.50 $3.50 $2.50

COMPUTER
CABLES

R . .
* Six conduclor shielded
compuler Interface cabie.
W12670 - CIC6 6 con.
1-8M 10Me 100M o
$1.30M $1.10M $1.00M
W12672 - CIC9 9 con.
18Mm 10My 100M 4
$1.60M $1.50M $1.20M
W12674 - CIC12 12 con.
1.8M 10Me 100Me
$2.50M $2.20M $1.90M
W12676 - CIC16 16 con.
1-8M 10Me 100Ms
$3.50M $3.20M $2.50M
W12678 - CIC25 25 con.
1-8M 10M+ 100My

/( LEDS )\’

|
Adq—

QUALITY 3mm LEDS

19 1098 100+
Z10140(R) $0.15 $0.12 $0.10
210141(G).. $0.20 $0.18 $0.15
210143(Y).. $0.20 $0.18 $0.1%
210145(0).. $0.20 $0.18 $0.15

QUALITY 5mm LEDS
Z10150(R). $0.15 $0.12 $0.10
210151(G). $0.25 $0.20 $0.18
Z10152(Y).. $0.25 $0.20 $0.18

——TT)

el

= = ]
FLASHING LEDS

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

=

RECTANGULAR
LEDS
19 10+ 100+
RED 20¢ 15¢ 12¢
GREEN  20¢ 15¢ t2¢
YELLOW 20¢ 15¢ 12¢

ORANGE 20¢ 15¢ 12¢
IC SOCKETS

- - -—
e o

LOW PROFILE
IC SOCKETS

Save a small fortune on
these "Direct import” low

proflle IC sockets! PCB
mounting soider tall. All tin
plated phosphor bronze or
borryllium and dual wipe

for rellabltity.

19 10+ 1004

P10550 8 pin 15¢ 12¢ 10¢
P10560 14pin 20¢ 18¢ 15¢
P10565 16pin 20¢ 18¢ 16¢
P10567 18pin 30¢ 25¢ 22¢
P10568 20pin 35¢ 30¢ 25¢
P10569 22pin 35¢ 30¢ 26¢
P10570 24pin 35¢ 30¢ 26¢
P10572 28pin 45¢ 35¢ 30¢
P10575 40pin 45¢ 40¢ 35¢

Trarvvasrn
SR—)

WIRE WRAP
IC SOCKETS

These quallty 3 level wire |
wrap sockets are tin plated
phosphor bronze.
P10579 8pin  $1.50 $1.40
P10580 14pin $1.85 $1.70
P10585 16pin $1.95 $1.80
P10587 18pin $1.95 $1.80
P10590 20pin $2.95 $2.75
P10592 22pin $2.95 $2.70
P10594 24pin $3.95 $3.50
P10596 28pin $3.95 $3.50
P10598 40pin $4.95 $4.50

$3.90M $3.40M $3.00M

=

ELECTRET
MIC INSERTS

With pine for casy board

insertion.  €10170
1-8 10-89 1004
$1.20 $1.00 $0.90

.| P12170 $4.50 $3.95 $3.50

.| P12167 $1.50 $1.20 $1.00

|- DB25S 15 pin socket
1P12171 $4.50 $3.95 $3.50

1 78L12

5 2

ULTRASONIC
TRANDUCERS

Designed to tranamit at
40kHz (L 19990) & recieve
st 40k Hz (L19991) withup
to 20V I/P on the
transmitter. These units
can't be heard so are
ideai for TV remote
controls, water level
dectectors, burglar
alarms, motion
dectectors & information
carriers as they can be
either pulsed or usedina
continuous wave mode.
Transmitter 1-9 10+
L19990 $2.95 $1.95
Receiver

L19991 $2.95 $1.95

IDC PLUGS
& SOCKETS

WOW ! FROM $1.00

D TYPE IDC PLUGS
1-8 10+ 1004

- DESP 8pin plug

P12166 $1.50 $1.20 $1.00

« DA15P 15pin plug

P12168 $1.50 $1.20 $1.00
+ DB25P 25 pin plug

D TYPE
IDC SOCKETS

1-9 10+ 100+
+ DEBS 9 pin socket

< DA15S 15 pin sockst
Pi2160 $1.50 $1.20 $1.00

IDC GENTRONICS 36

WAY PLUG & SOCKET
19 10+ 100+

* Plug P12200

$3.95 $3.00 $2.95
- Socket P12201

$3.95 $3.00 $2.95
&= A

VOLTAGE
REGULATORS
BARGAINS
Description 1-9 10+
7805UC  $0.50  $0.45
7812UC  $0.50  $0.45
7815UC  $0.50 $0.45
7905UC  $030 $0.55
7912UC  $0.60  $0.55
7915UC  $0.60  $0.55
78L05 $040 $0.30
$040 $0.30
$1.00 $0.90
$0.40 $0.38

LM324
555

JUST ARRIVED!

NEW TOOL KITS

r.

:COMPUTER
TOOL KIT

]
[}
L

+ 1/4” NUT DRIVER
= 3/16” NUT DRIVER

+ TWEEZERS

«IC EXTRACTOR

C2452

+ 3 CLAW PARTS RETRIVER/EXTRACTOR

+T10, T15 TORQUE SCREWDRIVER
« #1 PHILLIPS SCREWDRIVER
+ 3/16” FLAT SCREWDRIVER

+IC INSERTER, 14-16 PIN IC’s
« #0 PHILLIPS SCREWDRIVER
+ /8" FLAT SCREWDRIVER

« VINYL ZIPPER CASE

DB25
CONNECTORS

DB25 CONNECTOR
SPECIALS

19 10+

p10380 DESP $1.00 $0.80
p1oass DESS $1.00 $0.70
P10881 DA15S $1.00 $0.70
P10802 DA15C $1.00 $0.90
P10805 DA15S $1.00 $0.80
P10802 DB25C $1.00 $0.80
p10sc4 DB25P $1.00 $0.80
P10g05s DB25S $1.00 $0.80

741 $0.50 my

ECONOMY
TRANSFORMER

19 10+
2155 240V 6-15V 1A
M12155 $8.95 $7.95
2156 240V 6-15V A2
M12156........$13.95 $12.95
2851 240V 12-6V CT 250mA
M12851........$4.95 .. $4.50
6672 240V 15 30vc 1A tapped
M16672......$12.95 $11.95

( FANS )
,ﬁ‘\y J
12V DC FAN

80 x 80 x 25.4mm
12V DC. 1.7 Watt 0.14 Amp

10+ fans, only $17.95
FANS

Quality fans for use In

power amps, computer

hotspot cooling etc.

Anywhore you neod plonty

of alr.

240V 4 5/8" T12461..516.95

{ 115V 4 5/8° T12463..$16.95

240V 3 1/2° T12465..816.95
115V 3 172" T12467..8$16 .95
10+ fane (mixed) Only $14.95.

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

Q10500 MU450-1mA  $9.95
Q10502 MU45 50/50uA $9.95
Q10504 MU45 0-100uA $3.95
Q10533 MUS2E 0-5uA $12.95
Q10538 MU65 0-50uA $12.95
Q10540 MUES5 0-1mA §$12.95
Q10550 MUE50- 100UA$12.95
Q10560 MUE50-20V  $12.95

MOSFET
SPECIALS
19 Ei 10+

25J49  $9.50 $8.00
25J56 $10.00 $9.50
25K134 $8.50 $8.00
25K176 $9.50 $8.90

TOGGLE
SWITCHES

1-9 10+
511010 S.P.D.T $1.20 $1.10
$11020 D.P.D.T$1.30 $1.20

/ NEW \
SWITCH

9PIND
SWITCH BOXES
2 WAY...............$59.95

4 WAY..............$69.95
MONITOR &
KEYBOARD

SWITCH BOXES
onl

Save a fortune on
expensive throw away
batteries with these
quality Nicads and
Rechsargers!
Slze AA 450mAN
1-9 10+
$2.95 $2.75
SlzeC 12AK
$9.95 $9.50
SizeD 12AK
$9.95 $9.50

100+
$2.50

$8.95
$8.95

HEATSINK
COMPOUND

Hestsink compound is
applied to the base and
mounting studs of
transistors & diodes. It
maintains a positive
heatsink seai that
improves hest transfer
from the device to the
heatsink, thus
increasing overall
efficiency.

H11800 ..10g...$2.00
H11810.150g. $29.95

WIRELESS
MICROPHONE

Tunesble:92-104MHz
Freq response: 50-
15kHz .

Renge: over 300 feet in
open field.

\ A10450... .....$24.95 /

ROD IRVING ELECTRONIC

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

Computer sales: Ph 639 1640

NORTHCOTE : 425 High St Ph: (03) 489 8866
SYDNEY: 74 Paramatta Rd. Stanmore. N.S.W.

Ph: (02) 519 314

MAIL ORDER: 56 Renver Rd, Clayton Vic, 3168.

Ph: (03) 543 7877

Mail Order Hotline: Ph: 008 33 5757.
All sales tax exempt orders & wholesale
inquires to:RITRONICS WHOLESALE,

56 Renver Rd, Clayton, 3168

Ph. (03) 543 2166. (3 lines) Fax: (03) 543 2648.

MAIL. ORDER & CORRESPONDENCE

PIO/BOX 620 [CLAYTON VICTORIA, 3168.

Errors & omisslone oxcoptod Prices & spocificatiCne subject to
change 1BM-, PC*, XTZ, ATT, are rogistored tradomarks of

Intamational Businoas Machinea.

*Appio |s a tradomark of Applo Corporation.

PICK UP A FREE RIE 1992 MAILORDER CATALOGUE FROM ANY OF OUR STORES NOW!

3INITLOH H3AHO VW SJI NOU_I_JE-IE DNI Au' Gou

4516 €€ 800
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VCR'’s that still need 50Hz, and
the TV that kept on blowing fuses

This month is going to be ‘Contributor’s Month’, mainly because very little has happened in my
workshop over recent weeks. One story concerns faultfinding in a not-too-common amplifier, and
another a colour TV that kept on blowing fuses — but could easily have killed someone.

I must admit, it’s very satisfying to
have a run of straightforward jobs that
pay well, without any of the hassles that
50 often provide material for these pages.

But without hassles there is nothing to
write about in this column, which means
I am grateful to our readers for their
stories. So, on with the letters...

Our first contributor refers back to a
story about an AWA video recorder with
a faulty timer. It was told on these pages
in the November issue.

If you remember, the clock could be
set but would not advance the time, and
the timer record function seemed to be
permanently ON. I modified the board to
get the machine going, and later replaced
the whole board. But I never did find out
what the real problem was.

Well, reader K.W. of Lane Cove has
written in with what he felt may have
been the answer.

I can probably help you with your

SadeltalG400

The fully calibrated Field Strength
Meter for all television and F.M. ste-
reo services, reviewed by Jim Rowe
in E.A. June'90. Only $699 $599 ‘%%

Peter C. Lacey Services Pty. Ltd.

P.O. Box 678 (74Fulton Rd.) Mount Eliza 3930
Tel:(03) 787 2077 Fax:(03) 787 3460 ACN006893438

READER INFO NO. 12
48 ELECTRONICS Australia, May 1992

problems with the Mitsubishi VCR's
clockitimer microprocessor (EA Novem-
ber '91). In many of these circuits,
even when the microprocessor uses a
crystal oscillator for its internal clock
functions, it still uses the mains 50Hz for
the clock reference.

This is not as silly as it seems, because
the electrical authorities guarantee that,
barring power failures, there will always
be an exact number of mains cycles in a
year. So theoretically, a mains-synced
digital clock should always show the cor-
rect time, year in and year out.

If you look at the Mitsubishi circuit,
you will see that pins 1 and 25 of the
fluorescent display, (marked ‘F’ for fila-
ment) connect to a 3.1V AC source. The
display is actually made up of a collec-
tion of triode valves, with fluorescent
anodes!

You will note that the transistor Q8AQ

is also driven from this source via R8A3,
providing a 50Hz clock drive signal to
pin 5 of IC8AOQ. If this was somehow
being lost, it would produce the
symptoms you have described.
. How do I know all this? Well, I
work for a large company that rents film
equipment (16mm and 35mm cameras,
lights, etc.) to movie makers, as well as
making custom electronic equipment
for use as props.

One of the tasks I was given was
modifying a Hitachi M728 mains VCR to
operate from a 12V battery (the industry
standard in the film world).

This turned out to be something of
an engineering nightmare, requiring all
sorts of weird and wonderful power
supply rails, as well as the 3V AC
for the display filament. I eventually
managed to build a switch-mode power
supply that could do all this, without ex-
cessive power consumption.

The real nightmare was in the clock
circuit! This proved to be most extraordi-

nary. The clock reference IS derived from
the microprocessor crystal, but it still in-
sists on the presence of the S0Hz signal
to make it activate the display. Without
the S0Hz it thinks there's a power failure
and apparently goes into a low current
standby mode, running off a 47,000uF
‘supercap’. This only lasts abowt a
minute, so I had to add two alkaline cells
to the system so that the users wouldn't
have to keep resetting the clock.

It was easy enough to build a 50Hz
multivibrator to fool the micro into think-
ing that the mains was present. But I as-
sumed that it would have to be a precise
50Hz and I wasted a lot of time
mucking abowt with crystal references
and so on. Imagine my surprise when I
found that a one minute display incre-
ment still took precisely one minute,
even with a 30Hz input!

Nonetheless, I got it all working
sucessfully. The only trouble was,
the production company that wanted it
decided not to use it after all — so if's
still sitting on my bench!

Thanks for your letter, K.W. It explains
quite a few points about the clock and
timer on the old AWA machines. Unfor-
tunately, it explains nothing about the
problem that faced me.

On reading back over my original
story, I realise that I had omitted the part
about the 50Hz pulse. At the time I was
puzzled about that pulse, because the
microprocessor obviously had a crystal
oscillator — which logically would be
used to drive the clock. I didn’t ap-
preciate that the pulse could be used to
confirm the presence of AC mains power.

Yes, K.W., I had checked the pulse and
found it all present and correct. That
wasn’t the reason for the failure.

So the great AWA VCR mystery is a
mystery still. The faulty board is on the
shelf, just waiting to be repaired if ever
the solution to the problem can be found.



A barter deal?

Now on to our second contributor. He
is N.W,, of Sydney. N.W. is not new to
these pages, having appeared recently as
a teacher of electronic servicing to a col-
league with a CB power supply problem.

Once again N.W. is working for no
(cash) pay. Instead, he’s become one of
the growing number of people who trade
goods for services, without the need for
cash money. Indeed, with the economic
sitation as it is, all of us have to
indulge occasionally in, as N.W. puts it,
‘a barter deal:

A Local Backyard Printer is a handy
person to know when one, needs a small
printing job done. Recently, when I ap-
proached my own LBP about running off
a few leaflets, he said: “What say we do
a barter deal on these?"

“How do you mean?"” I asked.

“Well, I'll do this job in my spare time,
on left-over paper, if you' ll take a look at
that old amplifier in your spare time and
see if it can be fixed. If it can, fine! If it
can't, I’ ll shove it in the bin.”

He explained that he'd been using it
with a small tape player to provide music
while he worked. But lately, it had
developed noise and hum problems.

I leaned over to have a look, half ex-
pecting to find an old valve job, but
under the dust was a 'PHODIS Silicon
Solid State’ system, with a BSR 3-speed
record changer on top and provision for
awxiliary and tape inputs. It also had
volume, bass, treble and balance knobs,
and filter switches for loudness and
noise.

“Okay,” I said, “but no promises. If it's
something simple, we've got a deal. If it
looks like a heap of trouble, I reserve the
right to change my mind’’ . On that basis,
I took it back to the shop to await the
hypothetical spare time.

When I finally did couple the amp to
the test loudspeakers, I was greeted by
a faint hum plus the odd scratching
noise that one almost expects from a
neglected amplifier. I was still wonder-
ing why it would be such a hassle in a
workshop situation, when the hum sud-
denly became very audible indeed —
only to disappear again within about
10 seconds.

Mutterings of disgust! Faults are one
thing, intermittents are quite another!

Gaining access to the PHODIS wasn't
exactly a cinch. The works were mounted
in a rigid wooden case, and held partial-
ly captive by internal leads. I certainly
didn't want to have to dismantle it and
have a spare-time job spread all over the
bench. Fortunately, however, I managed

How ARe Wou PAYING, |
CASH, CHEQUE, BANIC CARD,
VISA, CREDIT CARD, MASTER
CARD, Tov,

CHEQUES, e, &fe ... ¢

TRAVELLER S

to slide the amplifier forward just enough
to have a poke around.

That someone else had been there
before me was evident, from replacement
resistors feeding the tone and balance
controls, and a substitute main filter
capacitor wired clumsily into circuit with
scraps of lamp flex.

It was also apparent that the plug-
in pickup leads were not making
proper contact. And while the PU didn't
appear to have been used in recent
times, faulty input connections could
well be contributing to stray hum
and noise problems.

The plugs turned out to be real
‘lazyman’ devices. The hot lead had been
soldered into the central pin in the nor-
mal way, but the earth braid had just
been wrapped around a groove in the
outer shell, to be held in place by the
push-on moulded shroud. Inevitably, in
withdrawing the plugs to slide the
amplifier forward, the shrouds and earth
braids had long since been dislodged,
leaving only the active pickup leads con-
nected. This time around I soldered the
earth returns.

Rather than trust the old pickup as a
source of signal, I fed the audio gen-
erator into the mono AUX socket at the
back. But I wasn’t very impressed by
what I heard: poor channel balance,
noisy controls, sundry background
scratchings and intermittent loud
bursts of hum. I had the horrible feel-
ing that I' d inherited a no-win job!

Poking around, however, I noticed that
the bursts of hum appeared to be sensi-
tive to movement in the lamp-flex leads to
the replacement filter capacitor. At least
could check that owt. Inspection showed
that where they joined the rectifier, a
loose strand from the DC-minus lug ap-
peared to be resting on the chassis. It
may not have mattered, because it was
probably at earth potential anyway —

but in an audio amplifier, earth connec-
tions should be deliberate, not acciden-
tal. That was easily fixed.

Next, I loosened the metal clip and
slipped the capacitor out, intending both
to verify the value and wiggle the in-
dividual lugs. Ah yes, 5000uF — and
wiggling the lugs provoked no protest
from the loudspeakers. While I had it
in my hand, 1 reached for the multi-
meter to check for any voltage on the
metal case. And yes, it was at virtually
the same 24V as the DC supply line—an
apparent leakage path from the internal
foil.

Maybe it was an original fault; on the
other hand, maybe my predecessor had
been a bit too willing in tightening the
mounting clip. But that was not all. Part
of the clip, I noticed, was touching the
earthy copper pattern on the amplifier
board alongside — another accidental
earth path.

But this time, it was one that might in-
volve steady (or intermittent) leakage
current from the main filter capacitor.

It looked like a pretty good score: three
possible boo-boo’s in replacing one
capacitor! I would have replaced the
capacitor myself at that juncture, except
that I didn’t have a suitable one on hand
at that time. So I wrapped it in adhesive
tape, re- soldered the connections for
good measwre and slipped it back into
the clip, at the same time bending the clip
clear of the board pattern.

When I switched the amplifier back on
again, it was agreeably quiet. And that's
the way it remained, while I checked for
any other obvious faults and quietened
the controls with a few squirts of
CRC 2-26. The apparently poor channel
balance, by the way, was due to someone
having replaced the original A-taper
balance pot with a C-taper, shifting the
balance setting way off centre — in itself
no great hassle.
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THE SERVICEMAN

When the owner called to drop in the
leaflets and pick up the system, I sug-
gested that the old PHODIS would be a
good subject for restoration by a hob-
byist, but probably not by a serviceman
on a per-hour basis.

In the meantime, what I had done
might give it a new lease of life. The
suspect capacitor might last for years, or
it might start acting up tomorrow. Just in
case, I handed him a spare, which I'd
come across. As a handyman, he’s quite
capable of installing it himself — al-
though so far, he hasn’t had to.

Thanks, N.W. It’s interesting to read
about repairs to unusual, or uncommon,
equipment such as the PHODIS amp.
Still, I'm glad it was you that came
across the unusual brand. Odd names like
that worry the life out of me — where
will I get a manual? Where will I get
parts?

Actually that particular brand sounds
more like it should come in a packet from
the chemist’s!

Of course as N.W. shows, there is often
no reason to panic. The faults are mostly
straightforward, obvious, and easy
enough to solve without a service
manual.

Blow that fuse!

Our next contributor is a newcomer
to these pages. He is J.N., of Gayndah
NSW, and he tells a story of frustra-
tion and comedy that could well have
ended in tragedy:

I have always been interested in
electronics, and when I moved to this
town I started to fix the odd appliance for
acquaintances. This led to four years of
part-time repair work, until it got too big
for me to handle as a hobby, so I started
a full-time business from my home.

Fault of the Month

Sharp DV-4884 colour TV

SYMPTOM: No go. The set is completely
inoperative and the Standby pilot lamp is
not alight. The fuses are OK and there is
no fault with the power cord or mains
switch,

CURE: The primary winding of T2001 is
open circuit. This small mains transformer
supplies power to keep the remote control
receiver ‘awake’. As it is energised con-
tinuously, it can suffer premature bumout.
This information is supplied by courtesy of
the Tasmanian Branch of The Electronics
Technicians' Institute of Australia (TETIA).
Contributions should be sent to J. Lawler,
16 Adina Street, Geilston Bay, Tasmania
7015,

This only lasted for a year before it
grew so big that it was either get out of
the house and into a shop, or face a
divorce. So 1 have been running a suc-
cessful shop for nearly a year, with sales
as well as service.

Now to my story, which concerns a
Sharp model CX2032 colour TV. The set
was quite dead when it came into the
shop. However, all I could find wrong
with it was a blown mains fuse, and
replacing this restored the set to full
working order.

The set was returned to the owners, but
it was not long before it was back again,
with exactly the same fault. This se-
quence was repeated quite a few times.
Sometimes the fuse would last only a
couple of days, yet at other times it would
survive for several weeks.

Strangely though, the fuse would only
blow in the customer’s home. On one oc-
casion I used it at my home as the family
set for two months, without any trouble.
But it blew the fuse within two days of
going back to the owner.. In desperation,
to find the short I replaced the two-amp
fuse with a 10-amp one, but this only led

to a blown up rectifier. The set still blew
its mains fuses intermittently.

All of this went on at home, during the
eight months before I went into the shop.
But it wasn't long after I moved that the
set was back again for the same reason.

I replaced the fuse and switched on.
Everything seemed to be OK, so I at-
tached the workshop antenna — and the
fuse blew. It then dawned on my that it
was something to do with the antenna
that was causing the fuses to blow. And it
turned out to be the antenna socket itself.

At some time in the past, the socket had
been replaced with a wrong type. The set
is a live chassis type, and must have an
isolated socket. The one in this set was an
ordinary, straight through type. In detail,
it was fitted with a socket number
OTANJO156CEZZ, instead of a
OTANJO1I8CEZZ.

The socket was directly connected to
the earth shield of the lead from the
tuner, instead of being decoupled by 2 x
390pF capacitors as in the correct part.
Because the set has a live chassis, the
tuner is at half mains voltage — and of
course with the wrong socket, so too was
the antenna system.

At my home t he antenna was a
simple VHF dipole, so there was no
problem (although there would have
been if I'd plugged in the antenna while
touching something that was effectively
earthed!) But at the shop it was quite dif-
ferent. That system used a correctly in-
stalled distribution amplifer, which was
properly earthed. So it blew the fuse in
the problem set. However, this didn’t ex-
plain why the fuses blew only occasional-
ly at the customer's home. The reason
was eventually found, and was most
amusing one, in a deadly sort of way!

It seems that their young son had found
an old Beta VCR on the tip. Whenever
the parents went out, he would connect
up the old video and try to run it. How-
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ever, the machine was not double insu-
lated, so it would blow the fuse by linking
the antenna socket back to the mains
earth. Of course it was very difficult for
anyone to trace the cause of the trouble,
because the son would always deny
touching the television. To the parents, it
seemed that the set was going one night,
and not the next.

The cure was quite easy. I had only to
fit a 10nF mains rated capacitor in
series with the earth lead between the
tuner and the socket. It would seem that
there was already such a cap in the ac-
tive lead.

After I had solved this particular
problem, I was reminded of a similar
occurrence with a former customer of
mine. He had been thrown off his iron
roof and badly injured after touching
the TV antenna. I could remember his
set. It too was a Sharp, although I don’t
know the model. I now wonder if that
set was also fitted with a wrong part,
thus making the antenna live. He would
have completed a circuit to ground
through the roof.

Unfortunately he has moved away
now, so I can’t check back. Because the
set seemed to work normally, both before
and after the accident, it was probably
attributed to static electricity and not to
what may have been the true cause — a
wrong antenna socket.

Thanks for that cautionary tale, J.N.
I can’t recall ever coming across a
Sharp with a faulty antenna socket, but
after your story I will be doubly
careful. I hope you will, too, because
dead readers do nothing for the circula-
tion of our magazine.

Part numbers

While on that subject, I feel I must
say a word or two about those Sharp

part numbers. Look at them again —
QTANIJO156CEZZ and QTANJO118-
CEZZ. Both numbers are 13 characters
long, but only two of those characters
are different. No doubt Sharp has a
reason for such unwieldly part numbers
— every one of their parts has a similar
number — but other manufacturers
don’t find it necessary to use such a
complicated system.

The problem with 13-character part
numbers is that you have to read every
character carefully and slowly, and com-
pare them equally carefully, to ensure
that you are not making a mistake. And
often, Sharp parts do not carry the whole
letter complement that is given in the
manual, leaving one to wonder if the
missing letters on the new part are the
same as the missing letters on the old.

It’s not good enough! And it’s one
reason why Sharp sets don’t enjoy great
popularity with busy servicemen.

Faulty computers

And now just a brief note to end this
month’s column. It’s about someone
else’s problem, although I had more than
a bit to do with it because in this case I
was the customer.

I recently bought a new Amiga 500
computer, complete with a video titling
package comprising a S00K memory
upgrade, a genlock, and the necessary
software to produce video titles. It all
went together easily and I was soon hap-
pily editing and titling some home
movies.

Then the trouble started. The ‘caps
lock’ LED started flashing and the key-
board refused to accept any more
keystrokes. I was able to reboot the sys-
tem using the mouse, but still the key-
board remained unusable.

Things were back to normal an hour

orso later, but the fault returned next day,
and again the following day. So I com-
plained to the people who had sold me
the machine. To their credit, they were
most apologetic and asked me to return
the machine for an immediate replace-
ment,

I returned the computer, minus the
video pack, the next day and received
in its place the first of a batch of 10
latest-model machines the company
had just taken into stock. Back home, I
reassembled the memory and genlock,
then inserted the boot disc and waited.
And waited. Nothing happened. The
disc drive, a 3.5" minifloppy built in to
the computer, refused to do anything. It
wouldn’t even rotate the disc. So back
to the shop it went.

Computer number three was another
of the new ones, which had been
carefully checked out by their staff
when they heard that I was on my way
back to the shop.

Number three worked perfectly,
with the only problem being an oc-
casional crash which I put down to my
unfamiliarity with the operating system
and software. I had no doubt that that
problem would go away when I had
more experience. However, two cor-
rupted discs later I began to wonder if
number three really was up to scratch.

Then I noticed what I should have
seen earlier. The disc drive LED was
not coming on when the drive was ac-
tive. I had probably corrupted the discs
by removing them while the drive was
still working.

So back went number three, and I
found the shop staff tearing their hair

Continued on page 99
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Basic Electronics - Part 15

Timer Gircuits

In this chapter we look at multivibrator circuits and the 555 timer IC. And to put words into action,
we've included a small construction project based on the 555.

by PETER PHILLIPS

In Part 14, we looked at the resistor-
capacitor combination, and the cffect an
RC circuit has on an AC signal. Now it’s
time to examine the role of the RC cir-
cuit in timer applications. Generating a
time delay is often required in
electronics, and delays of anything from
a few microseconds to several hours can
be achieved with RC circuits, in com-
bination with other components.

While there are many other ways, per-
haps the most popular method of
producing time delays is with the 555
timer. In fact, the 555 timer is such a
useful IC, that we’ll devote most of this
chapter to it. The simple construction
project we've included uses the 555 and
you might like to build it to learn how
this IC can be used to flash lights and
sound a buzzer.

Apart from the 555 timer, therc are
numerous ways to generate time delays,
and we'll start by describing circuits that
are called multivibrators.

Multivibrators

The term ‘multivibrator’ applies to a
range of switching circuits that have
some form of feedback to make the cir-
cuit switch from one state to the other.
There are three types of multivibrators,
and all of these can be constructed using
transistors. The simplest is the bistable
multivibrator, also known as a flipflop,
shown in Fig.1. This circuit has two
stable states and requires a pulse at
either one or the other of its inputs to
make it change state.

In Fig.1, if we assume that Q1 is on,
then because its collector voltage is vir-
tually zero, Q2 will be off. The voltage
at the collector of Q2 will therefore be
close to the supply voltage, holding Q1
on by supplying it with base current
via RS.

If a positive pulse is applied to the
SET input, Q2 will bc momentarily
turned on by the pulse. As a result, its
collector voltage will drop, turning off
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QL. The rising collector voltage at Q1
will now allow base current for Q2 to
flow via R2,

In other words, the whole circuit
rapidly changes state and Q1 tumns off,
causing Q2 to turn on. When the trigger
pulse is removed, the circuit will remain
in the new state. To make it change state
again, a trigger pulse needs to be applied
to the RESET input.

The monostable

The monostable multivibrator or one
shot is shown in Fig.2. This circuit has
only one stable state, hence the term
monostable. The stable state for Fig.2 is
with Q2 on and Q! off, as Q2 will be
biased on by R2. If a negative trigger
pulse is applied via C2, Q2 will be
turned off and its collector voltage will
rise to the supply voltage. This will
cause base current for Q1 to flow via R3,
turning on Q1.

However, while the transistors are

able to switch quickly from one state to
the other, the charge that was originally
on C1 cannot instantly disappear.

Before the trigger pulse, the voltage
across C1 was virtually equal to the
supply voltage — positive on the left,
negative on the right. When Q1 is
turned on, the left terminal of C1 is
connected to ground, via Q1, leaving
the right terminal negative with respect
to ground. This negative voltage will
hold Q2 off, and the trigger pulse now
has no further effect.

Under this condition, C1 will charge
in the opposite direction via R2 and Q1.
When the voltage across C1 equals
about 0.6V, Q2 will turn on and its col-
lector voltage will fall to zero. This
removes the bias for Q1 and the circuit
quickly switches back to its stable state.

So in summary, a short duration nega-
tive-going trigger pulse causes the
monostable circuit to switch to the un-
stable state.



+ Ve

O/P I

RESET SET
Inputs

Fig.1: The bistable multivibrator, commonly called a
flipflop, has two stable states, two inputs and two outputs.

It is often used in digital circuits.

The circuit remains in this state for a
time determined by R2 and C1. The
monostable multivibrator is therefore a
timer circuit, in which a pulse triggers
the timer into action. The period (T) of
the unstable state can be calculated with
the equation:

T=0.7 x R2 x C1 seconds.

The astable

The third type of multivibrator is the
astable, shown in Fig.3. This circuit has
no stable states and continually changes
from one state to the other at a rate
determined by C1-R2 and C2-R3. This
circuit is rather similar in operation to
the monostable multivibrator already
described, except that each half of the
circuit triggers the other.

It therefore has no input and simply
spends its life oscillating. The output
waveform is a squarecwave, and by
making the time constant of C1-R2 dif-
ferent to that of C2-R3, the mark-space

+Vee

o/P2

o/P2

1y

Input trigger

Fig.2: This circuit shows the monostable muitivibrator. When
a trigger pulse is applied to the input, the circuit will change

state or a time determined by C1 and R2.

ratio (high-low times) of the waveform
can be anything you like.

In the circuit of Fig.3, the time Q1 is
on equals 0.7 x R2 x C1 and the time it is
off equals 0.7 x R3 x C2. The period of
the waveform is therefore the sum of
the individual times. The frequency
(as always) equals the reciprocal of
the period. This circuit is therefore
an oscillator, and is often used in a
digital circuit.

The circuit of Fig.4 shows a simple
LED flasher based on a transistorised as-
table multivibrator. The LEDs will flash
on and off every (0.7 seconds. If the
supply voltage is increased to 12V, the
value of R1 and R4 will need to be in-
creased to 1k to limit the LED current to
around 10mA.

The 555 timer

When the 555 timer IC was first
released in the early 1970’s, it made the
circuits just described virtually obsolete.

o/P 1
Ql

Fig.3: The astable muitivibrator has no inputs, because it
has no stable states. While power is applied, the circuit
changes states at a rate determined by C1-R2 and C2-R3.

o/P2

This simple IC probably represents a
landmark in electronics and has been the
subject of numerous books and
magazine articles. Most literature on the
555 tends to use the ‘cookbook’ ap-
proach, in which an endless array of ap-
plications are given.

This method has many advantages, as
uses rather than theory are usually
preferred by readers. For this reason,
we’ll do something similar, although we
need to start with a description of how
the IC works before getting into circuits.

The block diagram of Fig.5 shows the
intemnals of the 555. The IC has eight
pins, named as shown, and it contains
two comparators, three resistors, a bis-
table multivibrator (flipflop) and a tran-
sistor. This setup may seem too simple
to do much, but as you'll see, it’s a win-
ning combination.

We've already described the flipfiop,
but the term ‘comparator’ is new. Basi-
cally, a comparator is a very high gain

Fig.4: In this circuit the LEDs will flash on and off every 0.7
seconds or so. Build it and see the transistorised astable
multivibrator in action.
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Fin.6 (right): The 555 monostable. When the trigger input Pin 3 «—— Oouput
causes the voltage at pin 2 to fall below 1/3Vcc, the output
goes high. The timing capacitor (C1) cannow charge viaR1, 0
and when the capacitor voltage reaches 2/3cc, the timer S

resets and the output returns to zero.

amplifier with two inputs and one out-
put. Because of its high gain, a com-
parator doesn’t work like a conventional
amplifier, as the smallest signal will
cause the output to be either fully on or
fully off. If the voltage at the positive
input is slightly more positive than that
at the negative input, the output of the
comparator will be fully positive.

If these polarities are reversed, the
output will be at zero volts. In other
words, a comparator has two output con-
ditions — maximum or minimum (high
or low).
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Cl
I LL2 GND
1
v
O

When the 555 is connected to a supply
voltage, (positive to pin 8, ground to pin
1), voltages will be established at the in-
puts of the comparators by the resistor
network. Because these resistors are all
equal, the voltage (VUT) at the negative
input of comparator Al will equal 2/3 of
the supply voltage.

Similarly the voltage at the positive
input of A2 (VLT) will be 1/3 of the
supply voltage. Obviously then, the out-
put of the comparators will depend on
the voltage applied to the other terminals

(pins 6 and 2 of the IC).
Vee
e
Rl —W .
4.7k e
Cl 10nF

TRIG

R2
10k

-
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Fortunately, we don’t need to know
what the outputs of the comparators are,
rather we’re more interested in the state
of the transistor Q1 and the output ter-
minal at pin 3.

Because the transistor is driven by one
output of the flipflop and the output of
the 555 comes from the other (which has
the opposite output level), the transistor
will be on (conducting) whenever pin 3
is low. This means that pin 7 is at zero
volts (low) when pin 3 is low. If pin 3 is
high (or at Vcc), the transistor will be
off, and pin 7 an open-circuit.

QO +Vee

R
10k 3k

Vvee AST
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1C1
555

R2 2
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THR
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Fig.7: Either of these circuits can be used to produce a short, sharp trigger input at pin 2 of the 555. The time constant of
the RC circuits should be less than 1/20th the period of the output puise.

Fig.8 (right): The 555 astable requires two resistors and a single capacitor. The trigger input Is connected to pin 6, and the
circult switches states at capacitor voltages of 2/3Vcc and 1/3Vcc.
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Fig.9: The circult of the project has two adjustments that control the times the
LEDs areon. When one LED is one, the other is off, and a wide range of adjustment

Is available.

Now that we’ve looked at some
basics, the best way to show how all this
works is to examine the 555 in its
simplest function, a monostable multi-
vibrator.

555 monostable

The 555 monostable is shown in Fig.6.
As you can see, there are not many com-
ponents required, although all pins are
connected to something. The supply ter-
minals (pins 1 and 8) are fairly obvious
and supply voltages up to 16V are con-
nected to these terminals.

Pin 4 is called the RESET terminal
and is usually connected to the supply
voltage. If this pin is momentarily con-
nected to ground, it will reset the output
at pin 3 to a low. If the reset pin is
held low, it will prevent the IC from
operating.

Pin 5 is called the CONTROL ter-
minal and has several specialised uses.
As shown in Fig.5, this terminal con-
nects directly to the resistor network and
a voltage applied to pin 5 will alter the
values of VUT and VLT. It can therefore
control the time delays produced by the
timer. When not used, pin 5 is generally
connected to ground with a 10nF
capacitor C2.

The timing components for the circuit
of Fig.6 are R1 and C1. The trigger input
is a negative-going pulse applied to pin
2. Before the trigger pulse is applied, the
circuit will be in its stable state, with the
output and pin 7 both at zero volts.

Therefore the internal transistor is con-
ducting and the voltage across capacitor
Clis zero.

As soon as the trigger pulse at pin 2
causes its voltage to drop below VLT,
the internal flipflop will change state;
the output (pin 3) will go high and the
internal transistor will be turned off.
This allows capacitor C1 to charge, at a
rate determined by the values of R1 and
C1. When the capacitor voltage reaches
VUT, the internal flipflop is toggled
back to its original state.

The circuit is now back to its stable
state, ready for another trigger pulse.
The sequence is shown in the
waveforms and the time the output is
high can be calculated using the
equation:

T=1L1xR1xCl

For the circuit values shown the out-
put pulse width is 1.1 milliseconds.

The value of C1 can be anything from
about S500pF up to any maximum value,
although electrolytic capacitors need to
have a low value of leakage current, par-
ticularly if R1 is over 100k or so. The
usual range for R1 is somewhere be-
tween 1k to 10M.

Trigger pulse

An important requirement for this cir-
cuit is the trigger pulse. While the volt-
age at the trigger input (pin 2) is less
than VLT, the output will remain high,
so it’s important that the trigger pulse be
short and sharp. There arc various ways

of achieving this, and two possible cir-
cuits are shown in Fig.7.

In both of these, the input pulse is
coupled to pin 2 with a differentiating
network. This circuit consists of a
capacitor (C1) connected to a load resis-
tor (R1), and the input pulse causes a
charging current to flow in the capacitor
via the load resistor.

A load resistor is required, as for prac-
tical purposes, pin 2 of the 555 can be
regarded as an open-circuit. This resistor
actually serves three purposes — to pro-
vide a charging path for the capacitor, to
convert the charge current to a voltage
and to bias the trigger input above VLT.

In the first circuit, a 10k resistor is
connected from the trigger input to the
supply rail. When the input pulse is ap-
plied, current flows from the supply rail,
through R1 and C1, then to ground via
the trigger source.

The voltage developed at pin 2 is
shown on the diagram, which as you can
see has the short duration, sharp transi-
tion properties required. The diode
prevents the voltage at pin 2 rising
above the supply voltage, and acts as a
protection device.

In the second circuit, two resistors are
used. In this arrangement, the quiescent
voltage at pin 2 will be around 2/3 of the
supply voltage. In the first circuit, this
voltage will equal the supply voltage.
The advantage of the second circuit is
that the trigger pulse doesn’t need to be
as strong, as there is a smaller voltage
change required for triggering to occur.

In both circuits, the values of C1 and
the resistors are important. As a rough
guide, the time constant of the differen-
tiating network (R1-C1 in the first cir-
cuit, C1-R1//R2 in the second) needs to
be less than 1/20th the period of the out-
put pulse.

For example, say the output pulse is to
last 1ms. Therefore the time constant of
the differentiating network needs to be
50us (1ms/20). Remember that the time
constant of an RC network equals the
product of the resistor and the capacitor
values, therefore if a capacitor value of
InF is chosen, the resistor value should
be less than 50k (50us/1nF).

In the first circuit, making R1 less than
50k will give the required time constant.
In the second circuit, the parallel com-
bination of R1 and R2 should be less
than 50k. As well, their values should
give a quiescent voltage around 2/3Vcc
at pin 2.

555 astable

The astable configuration of the 555 is
shown in Fig.8. As we’ve already ex-
plained, the astable is an oscillator and
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there is no input. At switch on, the
capacitor will be discharged — giving a
trigger condition to pin 2, as the voltage
is less than 1/3Vcc. This sends the out-
put high and holds the internal transis-
tor off. The capacitor then charges
through the series-connected resistors
R1andR2.

When the capacitor voltage rises to
2/3Vcc, the output of the 555 will go
low, and the discharge transistor turns
on. The capacitor now discharges
through R2 and when its voltage falls
below 1/3Vcc, the circuit retriggers and
the cycle continues.

Because the resistance of the charge
and discharge paths for the capacitor
have different values, the high and low
times of the output are different.

The time the output is high is found
with the equation

TH=0.69x(R1+R2)xC1

On the other hand the low time is cal-
culated with:

TL=0.69xR2xCl.

The total period is the sum of TL and
TH, and again the frequency is the
reciprocal of the period. For the circuit
shown in Fig.8, the high time is 1.38ms,
the low time 0.69ms, the period is
2.07ms and hence the frequency is
483.1Hz.

To make the output waveform sym-
metrical, a diode can be connected
across R2, with the anode to pin 7. The
charge path for the capacitor is now R1
and the diode, while the discharge path
is R2. Because R2 is no longer in the
charge path, the charge and discharge
paths have the same resistance. The ef-
fect of the voltage drop across the diode
can be compensated for by varying the
value of the resistors.

Practicalities

We don’t have space to discuss all the
many and varied applications of the 555
timer. However a few words about its
limitations are important, as not all ref-
erences to the IC describe them.

The first point to make is that not all
555 timer ICs are the same, although in
theory they should be. This IC is made
by most semiconductor manufacturers
and for reasons best known to the
manufacturers, there are subtle differen-
ces between the various brands.

For example, one brand of 555 will be
better than another at driving a load.
Ideally, the output voltage should be
either the supply voltage or zero. How-
ever, you'll find that while each brand of
IC will be within its specifications, some
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will be closer to the ideal values than
others. This is important in some ap-
plications (especially in digital circuits)
and is a point worth remembering.

Incidentally, some brands of 555 will
latch-down to zero if the output voltage
is even momentarily brought negative
by as little as 0.6V. This can happen if
the 555 is driving an inductive load, and
the usual protection diode will not
prevent this happening.

An important consideration with any
switching device is the effect on the
power supply when the device actually
changes states. The 555 timer (like many
digital ICs) becomes a virtual short-cir-
cuit across the supply rails, during the
short time it is changing states.

The effect is a high value of load cur-
rent for a very brief instance. Even in the
best of power supplies, this will cause a
spike on the supply which can affect
other devices in the circuit.

To prevent this, a bypass capacitor
(0.1uF, ceramic) should be connected as
close to the IC as possible. In some
cases, it is even necessary to connect a
10-ohm resistor in series with the
supply and pin 8 of the 555. A bypass
capacitor from pin 8 to ground then
cleans up the spikes.

The drive capability of the 555 is

|

7

: =

| I-;;"°
I_LIL"‘ ° |

Here’s the PCB artwork so you can
make your own board, if you wish.
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usually specified at 200mA. This means
that the load current in either direction
(into or out of the IC) should not exceed
200mA. However, a point rarcly made is
the amount of current the internal dis-
charge transistor at pin 7 can handle.

As a rule, this current is also 200mA
and it is important that the discharge
path of the timing capacitor have suffi-
cient resistance to prevent this value
being exceeded. For this reason, it is
usual to specify a minimum timing resis-
tance value of 1k, although lower values
of supply voltage and small value timing
capacitors may allow a resistor value
less than k.

There is so much more that can be said

Battery
- +
[ R4 1k "]
—|— - 7
+ RV1
LED C1 ]
é 1uF R1 M
i 1.5k
r
IC1
K 555
LED1
GREEN L—1 g2
1.5k RV2
|- M
buzzer

R3 1k
I

d

S— |

Use this layout diagram to locate all the bits on the circuit board. Make sure the
LEDs are mounted the right way around, as otherwise they won't light. €1 and
IC1 must also be orientated as shown, to work correctly.



about this IC, and if your appetite is now
awakened, be assured there is no
shortage of literature about the 555.

We’ll end here by describing a simple
construction project that you might like
to build, to learn more about this fas-
cinating device.

555 LED flasher

This project is one I developed some
time ago, and it was fully described in
EA for March 1990. I'm including it
here as it fits in nicely with the topic.

Basically, the circuit is a 555 astable
that drives two LEDs and an optional
buzzer. The two variable resistors allow
the on-off times of the LEDs to be ad-
justed over a considerable range. The
adjustments also provide a wide range of
sounds from the buzzer. In other words it
flashes and buzzes over an almost in-
finite range of settings.

The circuit diagram is shown in Fig.9,
and as you can see it operates from a 9V
battery. The buzzer can be anything that
operates from either 6V or 9V, and in the
original version was a type of mechani-
cal buzzer with an inbuilt transistor
driving circuit. If you want to use one
of these try Oatley Electronics, as they
supplied the buzzers used in the
original project. A piezo buzzer will

PARTS LIST

Resistors

All 1/4W, 5%:

R1,2 1.5k

R34 1k

RV1,2 1M trimpot
Capacitors

C1 1uF electrolytic

Semiconductors
IC1 555 timer IC
LED1,2 Smm LEDs, red, green

Miscellaneous
PCB coded BLEC15, 49mm x 46mm;

6V or 9V buzzer;
9V battery and battery clip.

also work, although the sounds are not
quite as interesting.

The printed circuit board artwork al-
lows two types of trimpots to be fitted,
those originally supplied by Oatley
Electronics and those available from
most parts suppliers. Everything mounts
on the circuit board except the battery
and the buzzer. When these components
are connected, solder one lead only, so
the other leads can be used as the ‘on-
off’ switches.

To build the project, simply follow the
layout diagram. Watch the polarity of
the LEDs, the timing capacitor (C1) and
the IC. You needn’t fit an IC socket, al-

though this might be a good idea if you
need to faultfind the circuit.

Of course, you don’t have to use a
printed circuit board. The circuit can be
built on anything that can hold
electronic components. You might use
‘strip-board’ (Veroboard), or perhaps
matrix board.

While I don’t advocate it as a general
practice, it’s even possible to build the
circuit on a piece of cardboard. To do
this, poke the components into the
cardboard and connect them with insu-
lated telephone wire.

The important thing is to try and build
it, in whatever way you can. This way
you'll have the fun of making an
electronic gadget and also learn while
you do it. For example, you might like to
calculate the maximum and minimum
times that both LEDs are on.

Try other values for the timing
capacitor, and see what happens if pin 4
is connected to ground. Perhaps even try
applying a voltage (no greater than 9V)
to the control terminal at pin 5, from
either an AC or a DC source. In short,
experiment and learn as you go. The
worst that can happen is a burnt out
555, and by shopping around you
should be able to pick one these up
for 50 cents or so. @

Beita Jumbo Jet or alocal courer Hy-Q appreciate that
stand down time represents lost revenue — so we have
tailored our operation for efficient, fast service as a world
leader in crystal technology with our bases on four
continents . . . in Australia, Singapore, Great Britain. USA
... we have the resources and technology to
unequivocally guarantee our qualily and service.
Hy-Q also manutacture and stock Crystal Filters. Dil
Oscillators, MPU Crystals, Clock Crystals, SPXO and
TCXO Oscillators etc.

\

(PO BOX 256, FRANKSTON)
TELEPHONE: (03) 783 9611
FAX: (03) 783 9703

WORLDWIDE

. « . the choice is crystal clear when you
want custom made quartz crystals FAST!

“THE AUSTRALIAN COMPANY” — the choice is nyml clear

Hy-Q International

N }
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UV MATERIALS
3M Scotchcal Photosensitive

Pack Price Pack Price
250%300mm  300x600mm

8001 Red/Alum. 86.00 98.00
8003 Black/Alum. 12mm  95.00 10600
8005 Black/Alum. 86.00 9800
8009 Blue/Alum. 86.00 98.00
8130 Black/Gold 109.00 130.00
8006 Red/Transp. 7700 8800
8010 Green/Transp. 7700 8800
8011 Red/White 7700 88.00
8012 Black/Transp. 7700 88.00
8013 Black/Yetiow 7700 8800
8014 Biue/Transp. 7700 88.00
8015 Black/White 7700 8800
8016 Blue/White 7700 8800
8018 Green/White 7700 8800
8060 Black/Silver 7700 8800
ACCESSORY FILMS:
8007 Reversal Film 4700 6300
RISTON 4600 PCB MATERIAL
SIZE SINGLE OOUBLE
INCHES SIDED SIDED
36x 24 $96.00 $124.00
24x18 $48.00 $ 62.00
18x 12 $24.00 $ 31.00
12x12 $16.00 $ 20.80
12x6 $ 8.00 $ 11.00

KALEX UV LIGHT BOX
KALEX ETCH TANK v_a
Al prices plus sales tax if applicable
497 3034

40 Wallis Ave u
ALE
Fax (03) 499 2381

East ivanhoe 3079
ELECTRONIC COMPONENTS & ACCESSORIES

. (03) 497 3422
* SPECIALIST SCHOOL SUPPLIERS

READER INFO NO. 16
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s IS YOUR PHONE BUGGED? i
# § WHO CARES, IF YOU HAVE TWO OF THESE! 3
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AR ELECT ‘N} R el telephones that scramble your message so that it can be =
EEEEEC, E E NOW ONLY deciphered only on a similar unit. The phone (faun in
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ARELECTH We have sold thousands of negalive ion generalors over the years. These work by buliding up a very high negalive voltage, generating a stream of negalive ion electrons which are emitied inlo the alr. These
AR ELECTH@ ions then allach to particles in the air such as dust which are then altracled lo the ground or other solid objects (just as metal fttings cling o a magnet), thus purifying Ihe air. The manufacturer claims the
AR ELECTF following benefits:

ARELECTFM o “Greenair’ removes airborne bacleria, dust, unpleasant odour, aflergen and tobacco Smoke elc.

ARELECTFM o Helps sufierers from allergy, asthma, bronchial problems, fatigue, hayfever, headache ,

ARELECTFM insomnia and sneezing ® Neulralise positive charges pollutants and fons repelled by highly

ARELECTIM charged TV, CCTV and computer video display terminals e ‘Greenair’ makes the environment B
ARELECTF around you a much heaithier place lo live in. 3
ARELECTFM SPECIFICATIONS
ARELECTFM Dimensions 105W x 1050 x 70H mm, Weight 200g

ARELECTFM Range 14sq mi (150sq 1)

ARELECTF@  Power consumption 240V model 3.8 walls, 12V mode! 2 walls

ARELECTES When we first started selling negative ion generalors they were $70. See our 1987 calalogue.
AR ELECTFE 1t you've ever wondered about negalive ion generators grab one of these.

VAT TWO MODELS AVAILABLE
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JAYCARE
Economy Wireless Security System SELLOUT R
Install your own wireless burglar alarm and don’t pay an arm and aleg! The EG100 is made by Zeus, the same people JAYCARE
who make our currenl wireless system, in facl, all the same wireless extras witl work with this panel. The EG100is a JAYCARE
key operaled signal sector panel which accepls not only the wireless PIRs etc, bul you can hard wire delectors as weil. JAYCARE
EQ 2 wireless PIRs, 2 wireless doorAwindow Iransmitters and a wired PIR will all work very happily on the one sestor. JAYCARE
This is the fowest prices wireless panel we've seen that is TOP QUALITY. There are plenty of junky ones around thal we JAYCARE
just won't sell. After all, a burglar alarm that faise triggers is no good lo anyone. JAYCARE
FEATURES: e Low cost ® DIY installation @ Accepts wireless and wires sensors e Tamper proof protecied [ LED JAYCARE
indicators e Keyswilch arming with exil delay time e Instant alarm when sensors lriggered © NC and NO relay output. JAYCARE
SPECIFICATIONS:  Operales on 303-875MHz # Syslem codes 4,096  Transmitting range 50 melres {open space) ® JAYCARE
30 second exit delay e Instant entry delay. JAYCARE
ACCESSORIES:  Backup ballery 1.2A 12V cat SB-2480 $26.50 » Wireless passive infra red detector Cat LA-5205 JAYCAREl
$129.95 » Door/window reed swilch Cal LA-5210 $69 e Siren 12V DC Cal LA-5700 $28.50 e Strobe light Cat JAYCARE
LA-5300 $32.95 * "¥ired PIRs from $49.95. JAYCARE
Cat LA-5202 JAYCARE
Includes 240v power supply WAS $249 MAY PRICE $ 199 SAVE $50 JAYCAREI
D T e e e e 3 NEW BOOKS NEW BOO WICARE
I N ,:vr ,«  EL
i ) CIRCUIT BOOKS JKYCARE
Four fabulous new books published by Micro Tech J',WC'IR El
I I for Elekior Electronics. Each book has 300 circuis JAYCAREL
| | almed at the cleclronic enthuslast, professional or JAVCARH
I ;;;:-'I amateur. They offer a comprehension collection of JTYCTR E,I
& practical ideas, concepts and developments, many of A
I ] which have been in annual Eleklor magazines. You J'.‘YC"‘R El
I J  will find circuts for audioand video, car, cycle and JAYCAREL
- molorcycle, home and garden, receivers and aerials, J"‘YC TR e
| I hobbies and games, measuring and tasting, I"‘YC"‘R EL
I ] oscillalors and generalors, current scurces and / JTYC"‘R &
1 l power supplies, microcompuler and music eleclronlcs and more. - j":g"i &
i ¥ 300 Circults  catgm-2470  $19.95 301 Circuits  catam-2471 $19.95 JAYCAREL
i i ¥\ 1 302 Clrcults  catBm-2472  $19.95 303 Clrcuits  catBm-2473  $19.95 YCARE
. -1 To give you an example of these circulls - the 303 circuit book includes 32 audio and Hi Fi projects, 14 circuits for cars and bicycles, JAYCARE
| 199 HlGH STREET | 43 computer and microprocessor circulls, 11 eleclronics projects, 24 HF and VHF circufts, 16 circuils for a number of hobbies and AYCARE
I | pastimes, 54 projects for home and garden, 29 power supply circuils, 29 circuits for lest and measurement equipment, 9 TV and /CAR EL
| | video project, as well as 42 design ideas JAYCAREL
| -reu;pHoNE NUMBER | BRAND NEW 1992 EDITIONS it
l. A| UP TO DATE WORLD'S TRANSISTORS, DIODES, THYRISTORS & ICS, AYCAR EL
COMPARISON TABLES. TWO VOLUMES. JAYCAREL
1(047) 21 8337} i
I ] Comparison tabies of transistors, diodes, thytistors and IC's. Nearly 28,00 types wilh brief dala, JAYCAREL
I I % assiggmerg. Over 80,008 ?Br&p:;résgl and equivalents. Excelfent reference book, 967 pages, I,':j;’:z &
A X 150 x 43 (thick)mm. Cat BM- 51 9.95 AN
i FACSIMILE NUMBER I JAYCAREL
-y V I =) JAYCAF
| | Co?npaznsonllyugg Ad Er)ng (I%L la and pin assignments of another 28,000 types of transislors, ,21%22 Et
i ‘047) 21 8935 ] diode and ICs of daily use. Over 80,200 comparisons and equivalenls given. 950 pages, 110 JAYCAREL
[ “ ‘| 150 x 42 (thickymm. Cat BM-4582 $19 95 teach JAYCAREL
JAYCAREL
i OPEN 7 DAYS 1Teach Yourself DOS 3.3 & 4.0 If AOAE
) By Al Slevens. This remarkable how-lo quickly cuts past computer mumbo jumbo of yOUI‘SQ (13 y ‘(‘YC',‘R E,I‘
| A w E E K | convenlional documentation lo reveal DOS's capabilities and power. Veteran author Al ‘fYCTR EL
Slevens uses non-technical language ‘o deliver indepth information on MS and PC DOS ':‘YCTR EL
: x : commands and operations. Teach yoursell lo set up fixed and floppy disk systems with f ] TE”: &
y ' - . easy-lo-understand instructions conlained In this book. Arm yourself with real time oA
i safurdav 9am 24 4pm g saving lechnigues Including file mainlenance and Hile proleclion. tmprove your I'A“C"‘R EL
"X compuler's efficiency and effectiveness. Learn how 1o back up and archive files for sale JAYCAREL
| Unday 1oam 4pm I slorage. Master easy ways to hande Iricky fle directories. Improve your disk formalting ¥ rg"‘z EI
and copying lechnigues. Experiences users will find comprehensive information on AUTAWLS.
o e e e more advanced topics such as balch files and Edlin (1he DOS editor). Maximised JAYCAREL
The Encyclopedm of Electronic learning - overview of DOS for the new DOS user - DOS commands - Palhs, fillers, AYCAREL
L pipes and input/outpul redirection baizh files - EDLIN~ Useful commercial ulitity IRYCAREL
Circuits programs - Index to general user needs - Glossary of commonly used lerms, 267 pages, JAYCAREL
By Rudolt F Gral. This book has a circult schemalic for Just about 153 224mm. Cal BM-2475 519 95 tngludes JAYCAR EL
everylhing you could think of fo build, nearly 1,300 in all. They are SR T IMIENE EI
listed alphabelically and divided inlo 98 basic ~ ap i LU LT e i ' : i JAYCA
sircul caegores. Foexampie e seons. JRR eucvcwpzmgg Semicon's International Trangistor Index Data ond JAYCARE
slarting wilh the letler A are: Alarms, Amaleur Nlc Equlvolents . = P ;2:?‘: EII
radio, Amplifiers, A lo D converlers, Alteualors, ELECTRO A huge data book lisling dala for thousands of transistors, SEMECUN s AYCAR EL

Audio mixers, Audio oscillalors, Audio power . ]
P Dinke as well as 3 large eguivalent section. The book is designed I LYLA
amps, Audio signal amps, Automolive. This Is the i I“ E " '"n" L . ILYCARE
hobbyisls and lechnicians dream treasury of both C|RCUITS for the engineer and technician. T R A A IAYCARE
analog and digltal circuits. From amateur radio

and crossover networks 1o fibreeplics, lest -
circuits, molor control, video circuits, times, etc, - - - ~ q 0

with special emphasis on state-of-the-art IC ' / e e it spo
circuil technology. Also included is a huge index

lo specific circuils. A massive 760 pages, size .FP,F} Section 7 covers devices wilh preIIx cv.

175 x 230mm.
WAS SELLING FOR $69.95

Cat BM-2476

g . lerminations.
34 95 'FFPP’ 591 pages, size 242 x 170mm

RUGOLE F. GRAF Seclion 2 lists manufacturers names and addresses
a7 3 with specilicalions..

Seclion § covers injunction transislors. a =
Section 6 (s the subslitution guide
Seclion 8 lists 100's of Iransislor oultine drawings and

il

. Cal BM-2477 - $19.95

Prp—— - e
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White TV Coax Sale - TURN YOUR

WE CERTAINLY WERE, SO WEVE DONT SOMETHING a8oUTT 30t Rolls SURPLUS
We have inlroduces a range of low priced, quallly batteries. They are from the same peopie who manufaclure  your chance lo save! We ordered STOCK II'ITO
our rechargeable NiCad balterles, Vinnick so you know the quality is good and when you compare the vaiue black and our suppliers senl us CASH!
you'll be pteasantly surprised. white coax. 3C2V stylein :
There are two ranges available: Long llfe general convenient 30mt rolls. Meter Jaycar will purchase
purpose and Gold Extra Heavy Duly Zinc Chloride. price - 80¢. your surplus stocks of
components and

Cal WB-1999
30ml roll price normally $14.95. equipment. We are
May price $10.95 Save $3 continually on the lookout

That's only 36"’¢ per meter for sources of prime
quality merchandise.

3.5 stereo plug lo 3.5 stereo plug. 1.2mt long. c_a" Mark
54 50 Harris or Bruce

AA Pkt4 $160 CatSB-2330
C Pkt 2 .95¢ Cat SB-2331
D Pkt2  $150 Cat SB-2332 umt
v

S vays sa"

Pkt2 $2.25 CatSB-2333

Cat WA-1022
MA  Pkt4  $250 Cat SB-2340 3.5 stereo plug to 2 x RCA plug. 1.2mtlong. | ROUtIEy now
A Pkt2 $275 CatSB-2341 cawa102e $4.95 (02) 743 5222
C Pkt2 $2.75 CatSB-2342 s =
D Pkt2 $3.25 CatSB-2343 NELW SEMICONDUCTORS
v Pkt1  $1.75 CatSB-2344 No  Descriplion Cat Price
Discharge rates for Gold Extra 4060 14slgcountdiv + oscil 2C-4060 $1.95
Heavy Duty LM358 Dual op amp 338 $1.20
Size Nom Culoff Load Mins of service ‘ EXTRA y
AMA 15V 085V 150hms  280mins tavy put
M 15V 075 d4ohms 190 mins @)
C 15V 075 d4ohms 480 mins —?

D 1.5V 075  4ohms 910 mins

Up untit now these have been almost impossible o obtain. We have |he two most common of the “eally obscure | ) Conne Cron G 3 der ". na nger M |
bits now avallable. You can buy all the slandard obscure bits In our screwdriver sels. TD2000 and TD2002 (see o ( ¥
calalogue). These Iwo new ones are extremely expensive because they are made and palented in the United Stales. : EIMCIOQOSUTNE Vg
They are Tri-wing and Tamper Resistan! Torx. These special screws are commonly used In video recorders, . you have ever wanted lo make up a \_ ] [ | &
household appliances, power hand tools and most aircraft including jumbos are heid together with these. Both are special 250 adaptor, ie lo have “
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; i A-151 - § 4 H
Tension head 6-32 B & it e Ihese speclal adaplors/gender !
shear head 8-32 ib k 0 78" ! ! ??%rggsv‘wlh a minimum of fuss. — i
Overall tenglh 25mm - y al PM- $ H
Cal TD-2030 $12.95 camax $12.95 %__@ - 2.95 -+ ;

. »

The Q Mouse™ is a serial opto-mechanical mouse cursor h
posilloninoRdevioe wlléh N? Fr‘ecsolglslon Irom 50 to 8000dpi (dols .
per inch). Requires s, PS/2 and compatibles with FLIUA oy
slandard RS-232C Port of PS/2 Auxiliary Port. nput 240V AC Culput 13.8v DC By Roger S walker 20":}’:1?(;”?“'““
Compalibility: Fully compatible with Microsoft Mouse™, 4 amp 75% duly cycie This book describes how people use ol
Mouse Syslems , @20°C computers to solve problems.
Mouse™ and PS/2™ : 3 amp continuous Applications are discussed and aclual
Mouse. @ 20°C program examples are provided. If

2.5 amp conlinuous

Package contents: Q you are inleresled in the basic

Mouse with DB-9 pin @35°C concepls ol how a computer can be
sockel, Manual, Fited wilh a thermal used to accomplish parallel and aerial
Driver, Tes! program circuft breaker that communications, network
.;ngd Enr:an‘oed 4 g:/%lr‘lzisd?:(linssr:on c:)mr:ulllnlmllo?s. for moldelllng and
roduclivity : simulating systems and to produces
Soflware, 9 pin 10 25  circuils. Panther graphics - this book f for you. 284 L
pin adaplor. brand. pages, 176 x 217mm. Cal BM-2420 -
Cal XM-5100 Cal MP-2028 Catalogue price $12.95

$109.50

$39.95

See calalogue for full delails. (No box supplied)
TC > » Sells for $199.50 wilh box.
P28 Brand new addilion © 6 seclors plus 6 x 24 hour sectors © No
to our range of programming required for normat operalion.
ballerles. Includes PC board wilh keypad altached.
Compare our price Cat LA-5182

with olher suppliers

i ge SISO Catalogue price $129.50
May special $79.50

$12.95 ca Qave $50

May price $8.95 Save 84

Intelligent remole keypad to
arm/disarm and program the
syslem. 7 segment readoul,
use of use up lo 3 per alarm.
Cal LA-5183

Special
price

$49.95 each

et el gl
YL OS ANVO AL Ve



JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELEC
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELEC
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAY CAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELEC
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAY CAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELEC

JAYCAR ELEC
KITS KITS KITS KITS KITS KITS KITS KITS KITS KITS KITS

JAYCAR ELEC
JAYCAR ELEC

JAYCAR
60 Watt 12 - 240V | 1HeamOSTATIC SWITCH FOR car TV Transmitter for VHF VCRs J 0 .:
t Klt Ref Silicon Chip March 1992 JAYCAR ELEC
'nver er RADIATOR FANS How many times have you wanted to walch something from your VCR on another W o “\o e
Rel: Silicon Chip February 1992 Ref Silicon Chip March 92 Has the thermostat falled on your | TV set located in another room of your house? Up unlil now you had lo runalong I |, i e
This Inverter IS Ideal for use anywherc where 240VAC | eleciric radialor fan? Our electronic thermostat can replace il | cables through the walls or hrough the ceiling. Want fo fix that? Our new JAYCAR ELEC
power is not avallable. The Jaycar kit includes an and be adjusled to switch on at a temperalure lo suil your | lransmitter does away wilh all those cable and simply connects inlo your VCR, J:«YC AR ELEC
Improved and larger version of the transformer speclfied | particular vehicle. The switch wilt ensure thal your fan cuts in | and transmils a signal JAYCAR ELEC
for the 40W verslon, which gives an extra 20 walls (o and out only as required so that your engine operates al the | fo your second TV sel. JAYCAR ELEC
around 60 walls. Ideal for fax machines, eleciric correc! femperature for peak efficiency. The Jaycar kitis | THe Jaycar kit is JAYGAR ELEC
toothbrushes, ballery chargers for mobile telephones, supplied with diecast aluminum box, PCB and ail specified | supplied wilh Jitty box, JAY CAR ELEC
Incandescent lamps, elc., elc. The Jaycar kit includes | components except for the sender unit (which is avallatie from | front pane} labels and JAYCAR ELEC
PCB, box, punched and screened front panel and all K-Mart). CatKC-5115 $3 7 95 the VHF modulalor, AYCAR ELEC
specified components including the larger transformer. . plus all specified i;YC AR EtE c
" components excepl the
cacsin F9D Dolby Surround Sound | sy e
Decoder Kit P i AYCAR ELEC
Ref: EA January 1992. Experience cinema sound if your | catKC-5114 "YEAR ELEC
own lounge room. The Dolby "Surround Sound" process $99 50 ‘AY“{*R ELEC
increases the sensation of "being there” by producing an " JAYCAR ELEE
effecls channel to create surround sounds which a AYC‘:‘R ELEC
conventionals stereo system can't produce. Hook this ol ;AYC"R ELEC
: simple kil in conjunction with your Hi Fi VCR or stereo TV Low Voltage Cutout Kit for :\Y(gﬁg Etgg
. - and lake full advantage ol movies recorded with Oolby R
s} encoding. Shor! form kit - includes PCB, and all on board Cars and Boats AYCAR ELEC
240V Power Relay Kit componens. Cal. KA-1741 39.95 Ref: EA January 1992 'AYCAR ELEC
Ret: EA January 1992 $ . Bulld this simple kit AYCAR ELEC
This kit will monilor the power drawn from a "master’ power and avoid getting AYCAR ELEC
point socket, and automatically switch on a slave socket. t's very versatile caught out with a tlat AYCAR ELEC
because it can monitor one or several appliances plugged inlo the “masler” baltery. It simply AYCAR ELEC
and swilch one or several devices plugged into the “slave™. An ideal use for connects inlo a 12 volt AYCAR ELEC
this project would be to switch on your Hi Fi system. With a four outlet board accessories power line AYCAR E}EC
plugged into the slave socket, turning on your amplifier (in masler) will and shuts off 1he flow AYCAR E'-Eg
swilch on your tuner, tape deck, CO player and lurntable etc. The kit includes If the batteries voltage AYCAR ELEC
PC board, box, 240 volt sockels, lead and plug and all specified components. drops lo a dangerously AYCAR ELEC
§ tow level, where it AYCAR ELEC
Cal. KA-1740 0 won'l slarl the vehicie. :ig:g E::Eg
The shut off voltage Is :
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’ An extremely useful and practical kil. The kit includes PC board, box, relayand all J§ AYCAR ELEC
March, Aprit 1992 specified components. AYCARELEC
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TWIN 50 ’ AYCARELEC
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with blh channel Karaoke Box Kit (Vocal AYGAR ELEC
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this project. virtually everything is board mounted making construction incredibly simple, allowing you to complete this 216 TYPE AYCAR ELEC
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Circuit & Design Ideas

Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide further information.

Mains-powered light delay

This circuit is a mains powered timer
which will switch off a light or other
device, after a fixed delay. It is very use-
ful for lighting up the path leading to the
garage, then tumning itself off after about
two minutes.

Several good features of the circuit in-
clude: it is very easy to construct because
it has only a handful of parts; it is easy to
install because it requires no modification
to the existing wiring, apart from three
connections; and it can control a large
load (500W is conservative — with
suitably rated diodes 2kW is possible).

The circuit is also very economical. It
draws virtually no current when active,
and a minute 100uA when on standby.
The standby cost for its 0.21kWh of ener-
gy used per year is about two cents!

Diodes D1-D4 rectify the incoming
mains current for use in the rest of the cir-
cuit. The lamp is in series with the supply,
and in standby mode, the idle current is
100uA. The for the positive (or negative)
half cycles, this current flows between ac-
tive and neutral via D1 (or D2), R4, R5
and ZD2, D3 (or D4), and the lamp. This
is the only current pathway, as FET Q1 is
off at this point, and very little current
flows since R4 is 2.2M.

FET Q1 is off because the idle current
through RS produces the gate voltage to
keep FET Q2 turned on (ZD2 limits this
gate voltage to 6.2V). A fairly low resis-
tance path exists between the gate of Q1

and ground, via switch S1, R3 and the *

drain-source of conducting Q2 — so the
gate of QI is pulled low, keeping Q1
switched off.

- —

2
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will be charged via DS, R1 and S1 on the
negative half-cycles. The voltage on Cl1,
and hence on the gate of Ql, is limited to
18V by ZD1. With 18V on its gate, Q1
will be tumned on, giving a low resistance
path between its drain and source. The
current flow is now limited only by the
lamp — in effect, Q1 forms a virtual
‘short’ across switch S2. When S1 is
released, Cl1 will slowly discharge
through R2, which will take about eight
minutes to complete if left to discharge
unhindered.

However, once the voltage on Cl1
reaches the threshold voltage of QI
(about 4V), Q1 will start to tumn off. As
Q1 turns off, the gate voltage on Q2 starts
to rise, and, when high enough, Q2 will
start on turn on.

With Q2 conducting, C1 will discharge
more rapidly, which results in Q1 tuming
off harder, and Q2 tuming on. The effect
is that there is no fading — the lamp just
switches off.

sary. For example, with an ‘on resistance’
of 0.55 ohm, the power dissipated in Q1
for a 100W bulb is only 0.1W.

If you wish to vary the time delay, vary
C1 and/or R2. With the values shown, the
delay is about 2-1/2 minutes, but this
may vary by a minute or so, depending on
the threshold voltage of the particular
IRF740 that is used. But for the same
FET, the delay time is fairly repeatable —
my tests showed only a two second
spread over my 2-1/2 minute delay.

For normal continuous operation, the
original light switch S2 is used; for
delayed switch-off operation, switch S1 is
momentarily toggled. To restart the delay
(even before it has timed out) simply tog-
gle S1 again.

My toggle switch was a standard
modular type, with the word ‘press’ on it.
By using a faceplate with two holes, I was
able to mount it alongside the original
switch. The circuit board was housed in a
plastic soap box, and tucked into the wall

If switch S1 is now pushed (S1 is a Because of this, the heat dissipation in  recess behind the faceplate.
momentary-action pushbutton), then Q2 Q1 is kept to a minimum, so for low wat- Harry Velthuizen,
will be disconnected, and capacitor C1  tage applications, no heatsink is neces- Upper Hutt, NZ. $40
DREAMED UP A GREAT IDEA?

them to Jim Rowe at -

Electronics Australia,
PO Box 199,
Alexandria, NSW 2015

If you have developed an interesting circuit or design idea, like those we publish in this column, why not send us in the
details? As you can see, we pay for those we publish — not a fortune, but surely enough to pay for the effort of drawing out
your circuit, jotting down some brief notes and popping the lot in the post (together with your name and address) and send
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DC motor speed controller

This circuit arose from the need to run a
DC motor at a very constant speed for
long periods of time, from an unregulated
supply. The motor load is almost constant.
Since a DC motor, fitted with an in-
cremental shaft encoder, is essentially a
voltage-controlled oscillator, it can per-
form that function in a Phase Locked
Loop (PLL). This is the principle upon
which this circuit operates.

A 555 timer (IC1) is used in astable
mode to generate a reference frequency of
900Hz. This signal is fed into IC2, which
isa4046 CMOS PLL.

A feedback signal, generated by the
shaft encoder and photo-interrupter, is
also fed into the 4046. This signal is first
squared up by IC4 before being fed into
the phase comparator input.

The shaft encoder consists of a circular
disk attached to the disk drive of the
motor. There is a series of holes around
the edge of the disk, which spins in the
slot of the SY508 photo-interrupter.

The phase comparator inside IC2

!

o lo}
£ 555 g |3

[ kconp v

nF U

produces a pulsed DC signal at pin 13,
which, with a little buffering from IC3,
drives the motor through a power transis-
tor Q1.

RV2 provides some damping of the
phase comparator signal, and also allows
the DC level to be adjusted to suit dif-
ferent motors. No loop filtering is neces-
sary, owing to the rotational inertia of the
motor and encoder.

The shaft encoder which I used has 90

holes, so it produces 90 pulses per revolu-
tion. Because the reference frequency is
900Hz, this results in a rotational speed of
600rpm. This speed is as constant as the
frequency stability of the 555. If greater
stability is required, a crystal oscillator
could be used. 12V motors taken from
discarded car cassette players are ideal for
this application. ’
Peter Stuart,

Carlingford, NSW. $45

Constant-current
transistor tester

This unit provides a constant current
source/sink which can be used with an
ammeter and a bench power supply to test

X
+| LM3I3L J

R

S00pA

200pA
| 330

100pA

SO0pA

20pA
xH:13
0pA
68k

22k

uA
39k
WA

both NPN and PNP transistors, at up to
twelve different switch-selectable base
currents. The Ves values varied from 2-
30V. At the heart of the circuit is a Nation-
al LM334 three terminal adjustable
current source whose current Iser is deter-
mined from:
Iser = 68mV/Rser

My circuit was housed in a UBS plastic
box, with an economy one pole 12-posi-
tion switch (S1) and two banana plugs.

Transistors I have tested ranged from a
BC548C (base current=luA) to an
AD149 germanium power transistor (base
current=1mA).

In both cases, the base current stayed
constant (+/-10%) over the 2-20V range.
On the 5mA setting, self heating of the
LM334 caused the current to increase
slowly, but it still remained with 10% of
the initial calibrated setting. Reverse
voltage connections were checked to 18V
(I=9uA) with no failure,

I have also used the unit to compare
brightness of LEDs and to supply a con-
stant current to zeners when measuring
their breakdown voltage.

The resistance values which I have
given on the diagram were for my
prototype and should be used as a guide
only, as the voltage across Rser will vary
with different devices.

Correct resistance values can be es-
tablished using a digital ammeter,
beginning with the SmA setting and
working back towards the 1uA value. The
unit can be used in the current-source or
current-sink mode, for NPN and PNP
devices respectively.

To test a transistor for its static
parameters, simply connect the ap-
propriate terminal, X or Y, to the base of
the transistor under test (see diagrams),
and vary the base current with switch S1.

David Astin,

St Kilda, Vic. $35

*2-30v l

WA-5ma PNP
© under test

AMMETER
{Ic)
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Construction Project:

The ‘Miracle’

Active TV Antenna

We describe here an all-new TV masthead amplifier that uses an unconditionally stable low noise
2GHz amplifier IC. Use the amplifier with the omnidirectional circular antenna also described, with
an existing antenna or as a distribution amplifier. The complete active antenna is ideal for boats,
caravans as well as in the home. The whole concept is innovative and the cost for the lot is less

than $25.

by PETER PHILLIPS

This project comes from Oatley
Electronics, in response to requests and
suggestions from readers, especially
Peter King — skipper of the yacht
‘Miracle’. We therefore decided to call
the project the Miracle Antenna, as apart
from the association with Peter King, the
project really is a rather miraculous
design. After all, $25 these days is not
much to pay for an antenna that can be
built by anyone, especially when this in-
cludes a masthead amplifier and the
power supply regulator.

The only other cost is a power source
which can be either AC or DC, with a
current capability of around 25mA. In
many cases, it should be possible to ob-
tain this supply from an existing source,
but if not, the specified plug-pack is only
another $12.

As we said in the introduction, the
masthead amplifier can be built
scparately and even used with a
‘rabbit’s-ears’ type antenna for much im-
proved performance. It’s also suitable as
a TV distribution amplifier or, as its
name implies, as a masthead amplifier
for an existing external antenna. But
before we describe the amplifier, first a
look at the circular antenna.

The antenna

These days, a TV set is as much a part
of life as a radio. Portable TV’s are now
found in most caravans, boats, buses or
in virtually anything that moves. How-
ever a problem of watching TV ‘on the
move’ is that reception varies as the
direction of the antenna changes. Most
TV antennas are directional, with high
gain antennas being the most directional.

A basic dipole antenna has the lowest
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gain but the widest reception lobes, with
equally shaped front and rear lobes.
Reception drops off to a minimum as the
dipole is moved 90° off axis, giving vir-
tually no signal pickup. This effect

therefore makes a basic dipole virtually
useless for mobile reception, as you only
have to turn the corner and off goes the
picture.

However, if the dipoles are formed



into a circle, the antenna becomes al-
most omnidirectional — making it more
suited to mobile use. The gain of the an-
tenna is still low, but given reasonable
signal strengths, reception on a yacht or
a bus becomes more consistent.

A problem with this type of antenna is
its construction. The conventional
method is to form aluminium rods into
the required circular shape, with sup-
ports to hold the structure together. The
dimensions are also important, with a
compromise required to get the best
overall bandwidth for the frequency
range of the TV spectrum.

These days circular antennas are in-
stalled in most interstate coaches, usual-
ly under a dome fitted to the roof of the
coach. To improve the gain, a masthead
amplifier like that described here is
generally included.

To give you an idea of what can be
achieved, here’s what Peter King has to
say about the reception he has from a
circular antenna similar to that described
in this article and fitted with a masthead
amplifier that uses the OM350 IC:

‘Here's a design for a circular TV an-
tenna that actually started out from an
old crab trap I originally bent up to
make my first antenna. On the VHF
channels with the two gaps in the ring, it
is non-directional on long distance
reception when combined with the mast-
head amplifier. For example, when in
Pittwater, I get good reception from
Newcastle TV and when in Port
Stephens I can watch Sydney TV. In fact,
since adding the masthead amplifier, I
have good TV reception all the way from
Sydney to Airlie Beach in Queensland.
Before the amplifier, there were quite a
qu anchorages that had no TV recep-
tion.’

So obviously the masthead amplifier
makes the circular antenna a much better
proposition. The gap referred to by Peter
is the distance between the ends of the
folded dipoles, and for VHF is around
8mm to 10mm. For UHF reception, no
gap is required, as we’ll explain.

Antenna design

While circular antennas have been in
use for some time, Oatley Electronics
have come up with a construction design
that makes it very cheap and easy to
build. As the lead photo shows, the
structure looks rather like a wheel with
four spokes. The material is a plastic
cover strip used to join fibro sheets. This
material is readily available from build-
ing suppliers and the antenna requires a
3m length. The construction diagram
shows the dimensions of each section.

As shown in Fig. 1, the circular section

This shot shows how the masthead
amplifier PCB is connected into the
terminal box on the circular antenna,
via a small balun. Winding details for
the balun are given later in this article.

is formed from a 179cm length and the
spokes from two 57cm lengths. You’'ll
have very little material left over from
the 3m length after the antenna is built.
A jiffy box joins the circular section and
the masthead amplifier fits inside the
jiffy box.

37cm

antenna lead

The spokes are held in place with
silicone glue. You’ll find the circular
section will form an almost perfect
circle, and the finished unit is light and
robust.

This structure is then used to support
the dipoles, which are lengths of coaxial
cable. The prototype has two dipoles,
spaced about 20mm apart, held in place
with blobs of silicone glue. For VHF
use, run each dipole about half-way
around the outside of the ring, with a gap
between the dipoles of about 8mm. In
other words, there are four equal lengths
of cable fitted to the outside of the ring.

For UHF use, run the cable right
around the ring. That is, the dipoles are
effectively joined, without a gap as for
VHF use. Incidentally, for VHF-UHF
use, you could try having one pair of
dipoles with the 8mm gap and the other
joined.

The two dipoles are connected in
parallel inside the jiffy box as shown in
Fig.2. The terminals serve to connect the
dipoles and also to hold the jiffy box to
the circular section. The earth braid and
the inner core of the coaxial cable for
each dipole are joined, with the earth
braid the active surface for the dipoles.

The amplifier

The masthead amplifier uses an IC
with the type number MARG. This IC
has a bandwidth of 2GHz, a gain of
about 20dB, excellent stability and a
noise figure of 2.8dB. These specifica-

tions are better than the popular OM350,

179cm length

2 x 57cm length

Fig.1: The antenna frame is constructed from a 3m length of plastic strip, normally
used to join sheets of fibro. The circular section is formed from a 179cm length
and the spokes from two 57cm lengths. The jiffy box joins the circle and silicone
glue holds the spokes in place. The dipoles are lengths of coaxial cable, with both
the inner cone and the earth shield joined.
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particularly the noise figure. The IC re-
quires a DC supply current of around
25mA. As you can see, the circuit of the
complete amplifier is extremely simple
and includes overvoltage protection
provided by diodes D1 and D2, with
isolation given by C1 and C2.

The power supply-signal combiner
section is constructed on a separate PCB
and is based around a 7805, 3-terminal
regulator. Inductor L1 isolates the RF
signal from the DC supply, with the
ferrite bead taking care of the very
high frequencies associated with UHF
reception. The supply voltage to the
amplifier is about 3.5V, giving a supply
current of 22mA.

The power source can be either DC or
AC, as D1 and C1 form a half-wave rec-
tifier for AC and polarity protection/fil-
tering for DC. The DC input voltage
range is between 7 to 20V, and 6 to 15V
for AC. Capacitor C3 isolates the DC
supply from the signal sent to the TV set.

Construction

The amplifier circuit is built on the
printed circuit board coded OE 92,
AA/A. Start by fitting the metal thread
nuts and bolts used to terminate the
input and output coaxial cables. Each
bolt is held to the board with a nut, then
the cable is connected by fitting a
second nut, with the inner core of the
coaxial lead clamped between the two
nuts. Fit washers as required.

Clamps are used at both ends of the
board to hold the cables and to connect
the earth braid of the cables to the earth
of the PCB.

With the cable mounting hardware in
place, fit and solder the two capacitors
and the two diodes. The IC is surface
mounted, with the body of the IC fitted
inside the clearance hole drilled between
the four mounting tracks.

You should be able to see the white
dot when looking at the component side
of the board. This dot identifies the input
terminal of the IC.

The power supply PCB is coded OE
92 AA/B. Again the cables are ter-
minated with clamps for the earth braid
and metal thread nuts and bolts for the
inner core. If required, the power supply
input leads can also be terminated with
nuts and bolts. The ferrite bead fits over
a wire link as shown in the layout
diagram. As before, fit the cable mount-
ing hardware then fit and solder the
various components. There is no need to
attach a heatsink to the regulator, as the
power dissipation is less than 0.4W.
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Fig.2: This drawing shows the internal connections for the dipoles. The amplifier
fits inside the box, connected with a balun to the antenna terminals.

Incidentally the designs for both PC
boards used in this project are copyright
to Oatley Electronics, and as a result the
PCB’s will not be available from any
other firms. However as noted in the
parts list, complete kits for the project
are available from Oatley Electronics, at
a very attractive price.

Active antenna

Although both the circular antenna
and the masthead amplifier can be used
independently, the intention is to com-

bine them to give a high performance,
omnidirectional antenna.

As the photo of Fig.3 shows, the an-
tenna is connected to the amplifier with
a balun. The details of the balun used in
the prototype are shown in Fig4, in
which both windings comprise three
turns, threaded as shown. For clarity,
only one winding is shown in the
diagram. The other winding is identical,
but wound from the other end of the
core.

A conventional 300:75 ohm balun can

Fig.3: This shot shows both printed circuit boards. The boards are connected
with a length of 75-ohm coaxial cable. Clamps are used to connect the earth brald
of the cables to the PCBs.The amplifier IC fits into a hole drilled between four
mounting tracks and solders directly to the trackside of the amplifler board. The
white dot identifying the Input terminal should be visible when viewed from the
component slde, and faces the antenna lead connection.
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The circult of the amplifier Is contained on two PCBs. The Input of the MAR6 amplifier IC is protected with dlodes D1 and
D2. The volitage regulator/signal combiner section uses a 5V, 3-terminal regulator, isolated from the RF signal by L1 and
the ferrite bead around a wire link. The supply voltage to the amplifier iC should be around 3.5V, Indicating a current

consumption of 22maA.

also be used. This type of balun has a 2:1
turns ratio and you could either wind
your own or use a ready made one.

This type of balun is slightly more
complicated to wind, hence our simpler
design. The interesting point is that the
turns ratio of the balun seems to have lit-
tle effect on the performance of the sys-
tem, as the amplifier stabilises the
impedance and makes impedance
matching far less critical.

The amplifier and the balun are then
installed inside the jiffy box, which
should be made waterproof if the anten-
na is to be used outside. Make sure the
PCB is positioned so it doesn’t touch the
dipole connection terminals.

A piece of insulation could be placed
between the board and the terminals to
make sure.

The amplifier PCB is connected to the
power supply PCB with a length of 75-
ohm coaxial cable. This cable carries the
signal and also supplies the DC power to
the amplifier. The TV set is connected to
the power supply board with a suitable

L wmte dot
CLAMP
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T

=

<o o
D1 D2

4:25::‘J© —

length of 75-ohm coaxial cable. The
power source for the regulator is con-
nected to the regulator PCB with twin
core flex. The length of the flex doesn’t
matter and the power source can be lo-
cated anywhere that suits your installa-
tion. We used a 12V DC, 300mA
plugpack.

Other aerials

As already mentioned, the amplifier
can be used with any TV aerial, such as
the popular ‘rabbit’s-ears’ type. The
reception with this type of antenna is
usually very directional, and you’ll find
an effective improvement in the direc-
tional characteristics if it is used with the
amplifier.

Apart from increased gain, the
amplifier maintains a constant resistive
load for the antenna. While this could be
done by a resistor across the antenna ter-
minals, this would cause a loss. The
amplifier provides both a terminating
resistance and gain to make up the loss,
giving a more stable performance.

CLAMP

©

As for any balanced antenna, a balun
is required to connect the antenna to the
amplifier. You can use either a 300:75
ohm balun or the 1:1 type used in the ac-
tive antenna.

The antenna can also be an un-
balanced type, such as a telescopic type.
In this case, the antenna is connected to
the amplifier directly with 75 ohm
coaxial cable.

The amplifier can also be used with an
external TV aerial, by mounting it in a
waterproof enclosure as close as pos-
sible to the antenna terminals. Again a
balun will be needed, although some an-
tennas have a balun already fitted. Either
of the baluns already described will do.

Masthead amplifier

The main reason for using a masthead
amplifier is to improve the signal to
noise (S/N) ratio at the antenna ter-
minals of the TV set, and counteract
transmission losses in the cable/distribu-
tion system.

To understand this, you need to know

|

FERRITE
BEAD IC2

FROM
SUPPLY

|
|
l

The layout for both PCBs. The inner core of each cable is connected to the PCB with metai thread screws and nuts. The
ferrite core is placed over the wire link on the power supply board.
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that in VHF and UHF receivers, most of
the noise that degrades signal reception
(causing ‘snow’, in the case of TV sig-
nals) actually comes from the first
amplifier stage in the receiver itself. If
the signal induced into the antenna is at-
tenuated by the cable, or things like
splitters, etc., before it reaches the set,
the ratio of signal to noise will therefore
be considerably poorer than if the signal
was able to be fed directly to the set at
full strength.

It’s not practical to move the set up o
the antenna, so the next best thing is to
place a low-noise amplifier up there in-
stead — to boost the antenna’s signals
before they (and the masthead
amplifier’s own noise) are attenuated by
the cable and/or splitters. An example
will hopefully make this clearer.

Consider an antenna that produces
200uV of signal, and a set whose tuner
generates say 20uV of noise, referred to
the input. If the set was directly con-
nected to the antenna terminals, the S/N
ratio would be 10 times or 20dB. How-
ever if we connect the two with a cable
and/or splitter system with a loss of 6dB,
the signal that reaches the set will now
only be 100uV, making the S/N ratio
only 5 times or 14dB.

Now let’s say we connect a 20dB
masthead amplifier to the antenna ter-
minals. This will boost our signals from
200uV to 2mV, and even if the amplifier
were no better than our TV set’s own
input stage, the S/N ratio at the input of
the cable will be 20dB (i.e., 200uV of
noise). So if our transmission line still
has a loss of 6dB, the signals reaching
the set will now be 1mV, accompanied
by 100uV of noise.

When we add this noise to the 20uV
generated in the set’s input stage (which
must be done by RMS addition, since
they’re both random signals), we get
102uV of noise, giving a final S/N ratio
of 1000/102, or very close to 20dB.

This is obviously much better than
without the masthead amplifier, and vir-
tually the same as if we’d taken the set
itself right up to the antenna. (With our
MARG chip, the improvement will ac-
tually be much better than this again, be-
cause the masthead amp has a much
better noise figure.)

The other reason for using a masthead
amplifier is to increase the signal level
applied to the TV set, to a value that al-
lows the AGC system in the TV to
operate. This tends to reduce the noise
generated within the RF circuitry in the
set.

68 ELECTRONICS Australia, May 1992

However, remember that all signals
picked up by the antenna are amplified,
including ‘ghost’ signals.

As well, strong signals may cause
overloading. Sometimes it is necessary
to ‘trap out’ strong or unwanted signals
by using tuned filters connected between
the antenna and the amplifier. However,
this is beyond the scope of this article.

A distribution amplifier

A distribution amplifier is generally
used to compensate for the losses that
occur in a system where a number of TV
sets are connected via splitters to a com-
mon antenna. In this instance, the
amplifier is usually connected before the
first splitter. However, if this causes
overload to the receivers supplied by the
first splitter, the amplifier might be posi-
tioned further along the system. Some-
times, rather than go to all the work of
fitting (and waterproofing) a masthead
amplifier, it is practical to fit the
amplifier at the point where the antenna
lead enters the building.

While the S/N ratio will be lower than
having the amplifier at the antenna ter-
minals, in many cases the difference
won’t be noticeable. For best results, use
low-loss coaxial cable (-2dB/10m) to
connect the antenna to the amplifier.
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Flg.4: An unbalanced antenna, such as
a telescopic type Is connected directly
to the amplifier with 75-ohm coax.
Balanced aerials are connected with a
balun. Only one winding is shown for
clarity; the other winding Is identlcal,
but wound from the other end of the
core.
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Fig.5: This diagram illustrates the effect of adding an amplifier to a TV signal
distribution system. The diagram assumes a loss of 7dB In the splitters, a loss
of 2dB in the antenna cable and a loss of 1dB in the cable connecting the splitters.



PARTS LIST

Resistors
R1 68 ohm, 1/4W, 5%

Capacitors

C1-3 1nF ceramic

C4 3.3nF ceramic

C5 100uF, 25V electrolytic

Semiconductors

D1,2 BAWS2 signal diode

D3 A14A, 1Adiode

IC1 MARS, 2GHz RF amplifier
IC2 7805, 5V regulator

Inductors

L1  15uH inductor

FB Ferite bead

FC Ferrite balun core

Miscellaneous - amplifier

PCB coded OE 92 AA/A, 55mm x 28mm;
PCB coded OE 92 AA/B, 80mm x 25mm;
cable clamps;

nuts and bolts;

75 ohm coaxial cable;

AC or DC, 25mA power source (7-20V DC,
6-15V AC).

Miscellaneous - antenna

3m length of plastic (fibro sheet joining
strip), available from building suppliers, ap-
prox cost $3.60;

small jiffy box, 28 x 54 x 83mm;

coaxial cable for dipoles, 4m length;

nuts and bolts;

solder lugs;

silicone glue;

75 ohm coaxial cable as antenna lead.

fts of parts for this project are available
om:

Oatley Electronics

5 Lansdowne Parade,

Oatley West, NSW 2223.

Phone (02) 579 4985

Postal address (mail orders):

PO Box 89, Oatley West NSW 2223.

Masthead amplifier kit, both PCBs

and all on-board components $19.90
As above but including jiffy box,

able for antenna dipoles, screws,

clamps, solder lugs $24.90
9V DC, 200mA plug pack $12.00

To give you an idea of the improve-
ments, let’s say the distribution system
has two 4-way splitters to supply seven
TV outlets as shown in Fig.5. If the split-
ters have a loss of 7dB, the loss will be
at least 14dB at the outputs of the second
splitter. When combined with the losses
in the transmission lines, you will

probably be down by 17dB or more. A
typical output at the first splitter will be
probably 9dB less than the signal at the
antenna terminals. Adding an amplifier
with a gain of 20dB will improve the
signal by this amount, giving a signal
level at the final outlets that will be 3dB
higher than the signal at the antenna ter-

minals. The output at the first splitter
will be increased by about 11dB.

Summary

As you can see, this whole project has
many options. The circular antenna-
amplifier combination gives an active
omnidirectional antenna with a perfor-
mance equal to a conventional high gain,
multi-element TV aerial. However, it’s
much smaller and better suited to mobile
use. As already described, it’s ideal for
caravans and boats, especially for those
who want the luxury of TV while on the
move. It could also be used as the main
antenna in the home, as its wide
bandwidth allows reception of both VHF
and UHF signals. Because of its small
size, the antenna can be more readily in-
stalled in the roof cavity. Naturally, as
for any antenna, the higher the installa-
tion the better. The amplifier has a per-
formance better than any similar design
previously presented, due mainly to its
improved S/N figure and its stability.

It’s therefore ideal as either a mast-
head amplifier, a TV distribution
amplifier or simply to improve the per-
formance of a basic dipole antenna. The
amplifier has a kit price of less than $20,
making it not only the best one we’ve so
far presented, but the cheapest. <
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Construction Project:

STROBOSCOPE MK2

Although kits for it may still be available, our July 1988 design for a Stroboscopic Music Tuner is
now strictly obsolete — because its top-octave synthesiser chip has been replaced. Here’s a
modified design, which uses the new M208B synthesiser chip. It has an additional octave, sinewave
output and can be built in either a general-purpose chromatic version, or a version tailored

specifically for guitar tuning.

by IAN CLOUGH

Stroboscope 2 is basically an updated
version of Mark Cheeseman’s Strobo-
scopic Tuner for Musicians, published in
the July 1988 issue of EA, and comes
with a few improvements. The first of
these is the addition of the top octave,
while secondly it provides a sinewave
output instead of a square wave.

Any acoustic instrument will benefit
from using a sinewave as your tuning ref-
erence, because most of these naturally
produce sinewaves.

Squarewaves, however, are produced
by the addition of odd harmonics, in in-
verse proportion, to the fundamental
frequency and as such they can trick
your ear when tuning by this method.

As with the original design, Strobo-
scope 2 has a visual tuning indicator
which will help considerably when fine
tuning — so those of you with Roseanne
Barr’s sense of pitch will not be left out.

There are actually two different ver-
sions of Stroboscope 2. The first is the
chromatic version, described first, and
the second is the guitar version —
described later.

Chromatic Version

As in the July 1988 version, the refer-
ence frequency and the unknown fre-
quency are both fed directly to the
LEDS. A circular display of eight LEDs
is used for the visual comparison.

The anodes of the LEDs are driven one
at a time, in sequence, by a counter run-
ning at eight times the reference frequen-
cy of the note to which the instrument is
to be tuned. In this way the lights appear
to chase in a circle once every cycle of
the selected reference frequency. This
function alone is not very informative,
but it comes into play with the rest of the
circuit and becomes very useful.

Now for the clever part. The cathodes
of all the LEDs are connected together,
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and driven by a buffered version of the
incoming ‘unknown’ signal — from the
instrument you’re tuning, either directly
or via a mike.

The difference between the two fre-
quencies, known as the beat frequency, is
accordingly displayed on the LEDs. If
the frequencies are exactly the same then
the display will appear to be stationary,
and the same LED or LEDs will remain
lighted continuously.

The LEDs are actually being pulsed at
the selected frequency, but persistence-
of-vision convinces us that each LED is
continuously lit. If the frequencies are
slightly different, then the display will

appear to rotate in one direction or the
other, depending on which frequency is
higher. This is similar to ‘Them wagon
wheels a’spinnin’ backwards’, in old
western movies.

Very low frequencies, which are not
musically useful, will produce a varia-
tion on this display. But the effect is
similar enough to be interpreted in the
same way...

The tuner covers the full chromatic
scale and has a range of eight octaves.

The circuit

The circuit is based around seven digi-
tal ICs, a regulator, a transistor, and a
single op-amp. The input signal (from a
microphone, or direct from an electronic
instrument) is capacitively coupled to the
non-inverting input of IC1 by C1.

R1 and R2 bias the input to the op-amp
to a voltage of around 3V. This ensures
that the LEDs remain off in the absence
of an input signal. These resistors also set
the input impedance to about 500k,
which is sufficient for just about any
input device. R3 and R4 set the gain of
the input pr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>