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We have done all we can
... now it's up to you!

When we in 1989 decided to design Australia's finest range of loudspeakers, we soon realised the potential we had on our hands.

By designing and building the speakers in Australia, and by using the uldmate drivers available, we could challenge dhe best
loudspeakers from around the world. With this in mind we now set out to achieve our goal.

The choice of drivers was obvious: DYNAUDIO. They are known the world over as being the finest drivers
available. The high cost however, makes their use prohibitive for those speaker manufacturers who only
produce mass market speakers. Qur intention though, was not to make another mass market
range of loudspeakers, but rather Australia's finest.

The next step was to appoint a design team. The ideal team should have notonly the
best technical qualifications and facilities, but also a great love and appreciaton

for music.

With the design team chosen, work began in February
1990. Now followed an exhaustive but rewarding 14 months
of intensive research and development. Numerous prototypes were built

and refined until each model fulfilled its objectives: Being the finest in its class.

The listening panel comprised not only the design team, but also Hi-Fi critics and leading
audio dealers from around the country. Each prototype was compared against the more expensive
imported equivalents until the design team was fully satisfied.

In June 1991 Australia's finest range of loudspeakers was released : DYNAUDIO IMAGE.

WE HAVE DONE ALL WE CAN ..... NOWIT'S UP TO YOU !

Acknowledgements:
Acoustical Design: Glen Leembrugen & David Connor, Sydney Australia
Dynaudio Drivers: Mark Thorup & Peter Larsen, Skanderborg Denmark
Solen Capacitors:  Dennis Quellet, Quebec Canada
Bi-wiring Terminals: Ben Fan, Taipei Taiwan
Monster Cable: ~ Noel Lee, San Fransisco USA
Cabinet Builder:  Scott Krix, Hackham South Australia
Listening Panel: ~ Glen Leembruggen, David Connor, Pat Hayes, Les Cardilini,
Philippe Luder, Dahl Murphy, Carlo Di Martino, Craig McNeil,
Michael Henriksen, David Jacobs, Tom Manning
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LETTERS TO
THE EDITOR

Bulletin board?

I am writing to you to offer a sugges-
tion that you may wish to develop and in-
corporate into your magazine.

My suggestion is that your magazine
set up a bulletin board system where sub-
scribers can via a modem, gather informa-
tion related to electronics.

The service might have a database of
projects or articles which have been pub-
lished in your magazine, or SPICE
models of projects, hints or notes and er-
rata for projects, programs relating to
electronics, and the ability to lodge letters
to the editor and information columns or
submit circuits to your circuit and design
section.

The number and range of things that
could be provided by such a service is al-
most limitless. I also believe that such a
service would be very well received by
your readers, as I am sure that a large
proportion of them have both a computer
and a modem.

David Adkins,

Kensington, NSW.

Comment: We'll see what can be done,
David, but we have limited resources.
Bulletin boards are also vulnerable to
abuse by virus propagators and other an-
tisocial types.

Circuit needed

I would like to request service informa-
tion or at least a circuit for a Healing
monochrome 12" portable TV model
P3051. I would be quite happy to pay
someone a reasonable amount for such, if
they have it.

B. Holcombe,

‘Aviemore’,

Burren Junction, NSW 2386.

Scanner enthusiast

I've been reading your magazine since
last year and totally enjoy every minute of
it. I would like to thank Arthur Cushen of
your ‘Shortwave Listening’ for his help
with time codes and your ‘Basic
Electronics’ is an excellent idea.

I am interested in radio communica-
tions such as Amateur radio, CB’s,
shortwave and scanners.

I am just starting a club for Scanners in
the Brisbane arca called the ‘Scanning
Group’, otherwise known as ‘SG’, so

anyone out there please contact me at the
address.

I would also like to point out that many
people that wish to do TV and radio ser-
vicing can’t because of full time work,
but there is a solution. Correspondence
TAFE which is mostly part time, or the
Government TAFE which is fairly cheap
compared to other groups.

Matthew Gee,

5/31 Kidston Terrace,

Brisbane, Qld. 4032,

Future suggestions

I would like to suggest a four to eight
speaker Home Theatre Sound Decoder,
preferably with a Dolby Pro HX and as
comparable units retail between $1000
and $3000, it would have to be a popular
project. Perhaps some dialogue on how to
set it up, what ratio of watts should be
used between the various dedicated
amplifiers? What type of speakers should
be used as surrounds? How should they
be positioned? Does it need a centre chan-
nel speaker?

I hope these ideas prove worthwhile. I,
for one, would purchase a kit of this type.

Congratulations on a very successful
Electronics Magazine.

Peter Morris

Blackhurst, NSW

Comment: Keep reading Peter, a project
as you've described is scheduled for pub-
lication very soon now.

Audio problems

I am a new subscriber as of this month
to your excellent publication and con-
gratulate you on the wide range of inter-
esting articles. The August Forum article
placed considerable emphasis on the im-
provement prospects of video technology
— I am asking if some future emphasis
could be placed on improving the quality
of TV audio.

My wife and I are in our 70’s and have
great difficulty in understanding the actor
persons who ‘flood’ our screens in TV
plays, etc. I have tried infra-red
transponders, outboard speakers, even
headphones, all to no avail, although
British actors are much easier on the ears.

I would like to know if other ‘oldies’
have a similar problem?

The infuriating part is that TV commer-



cials come in loud and clear and as these
comprisc about one third of the
programme, it rubs even more salt into
the wound. Oviously, it is not our hearing
that is at fault. Maybe one of your TV
buffs could come to the rescue with a
solution?

Kindest regards and may your sub-
scribers multiply.
Comment: Great to have you as a sub-
scriber, John. Thanks for your suggestion,
we'll see what can be done.

PSPICE shell

Regarding your recent articles on
SPICE. At Holden’s we have developed a
‘shell’ for PSPICE using Orcad as the
graphics front end.

The control shell is primarily designed
for finding ‘sneak paths’ in a vehicle cir-
cuit (sneak paths are caused when power
from one system finds its way into
another via shared sensors, etc). It takes
into account the resistance of connecting
wires and provides a means for changing
the state of switches and fuses and queu-
ing jobs for overnight PSPICE process-
ing. We are considering marketing this
package should there be sufficient inter-
est. .

Mike Hammer,

GMH-Automotive,

Mordialloc, VIC.

Re-inking ribbons

I had one of our electronics customers
who stock and have been selling WS40
for some time, call me in relation to your
article in the September issue (p.93), on
re-inking ribbons.

I am not sure if the product CRC 2-26
or CRC 5-56 actually does what is
claimed; but if it does, well and good. I
am however concerned about the claim
made that WD-40 would gum up. WD40
has been used and proven for this use for
many years, and in fact, we believe this
use was actually discovered by a WD-40
user.

I would appreciate your clearing up this
matter with the appropriate comment in
your next issue. :

Garry Ridge,

Managing Director,

WD+40 Company,

Epping, 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

Reflections on the
recent pay TV decision

At last the Federal Government has made a decision to allow pay TV to operate
in Australia from next October, and to my mind that’s basically good news — not
just for Australian viewers, who will soon have a wider range of viewing options,
but also for the Australian electronics industry. Even though a fair bit of the equip-
ment required for both origination of programmes and reception by subscribers
will no doubt be imported, at least initially, in the longer term there’s bound to be
a significant spinoff for local industry as well.

Considering that one fairly obvious motive in giving the go-ahead was to boost
the appeal of Aussat to consortia bidding for the right to be our second national
telecommunications carrier, it was also good to see that the decision will allow
cable distribution (MDS or ‘single channel multi-point distribution’) of pay TV as
well. Distribution by optical fibre cable makes a lot more sense than satellite
broadcasting for urban areas (where most of Australia’s population resides), and is
obviously going to be the most cost-effective urban distribution medium in the
long run — not just for distribution of pay TV, but for many other communica-
tions services as well. It would have been very short-sighted to insist that every-
thing had to be distributed by satellite.

In any case, allowing cable distribution should encourage genuine diversity in
pay TV programming, by allowing niche operators to reach special-interest sub-
scribers at relatively low cost. Who knows, we might also end up with slightly
fewer dish and ‘squarial’ antennas festooned all over our buildings, too — but
perhaps that’s a forlom hope...

So it seems to me that there’s a fair bit of good news in the Government’s
decision. But there is one aspect that I personally find rather puzzling. Perhaps
I’m just a bit dense, but what was the logic behind the decision to give four of the
six available national satellite channels to a single large ‘exclusive operator’, and
only have the other two channels available later, for separate smaller operators?

To my mind, if the Government was genuinely trying to encourage diversity of
control and programming, it would have made more sense to have all of the chan-
nels available straight away — but to separate operators, with no single operator
able to own or control more than one. Then there wouldn’t have been nearly as
much need to come up with complex ownership and control rules, to ensure that
the main licence isn’t effectively snapped up by either an existing local media
mogul, or a large overseas operator.

Perhaps I’m wrong, but it sounds a bit as if the whole idea of offering four chan-
nels together as a parcel — complete with S-year monopoly — was specifically so
that the opportunity would appeal to big media moguls and/or overseas investors...

But be that as it may, we now seem set to get pay TV around this time next year.
And given half a chance, that should be good for both viewers and our currently
rather fragile electronics industry. ,

In the meantime, and on behalf of everyone here at EA, I'd like to wish all of
our readers and advertisers a very happy Christmas, and a New Year of hopefully

greater prosperity than 1991 has been!
Jim Rowe
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What’s New in

VIDEO and AUDIO

ll

The Sanyo ‘Premier Collection’ PLC-
100PP LCD Colour Video Projector has
been designed to appeal to people who
wish to have theatre-style video entertain-
ment in their own homes.

With performance described as
‘spectacular’ big screen quality, the unit
will operate with any of the world’s four

major television systems, projecting very

clear images up to 2800cm (120")
diagonal.

The unit’s high definition and brilliant
colour reproduction is made possible with
the use of a 331, 350 pixel liquid crystal
panel.

A remote controlled motor-driven
zoom function enables approximately 2.0

times zooming for close-up images, and
the picture can be adjusted from any
dimension from 53cm to 2800cm.

The full-function, hand-held remote
control unit can also select power on/off,
focus, volume, volume mute, colour,
brightness, tint, contrast, sharpness and
more,

Rear projection is possible with the
unit’s left/right picture reverse. A built in
speaker and amp allow stand-alone opera-
tion. Terminals are provided for an audio
monitor output, S-video input, composite
video in and one SCART (21-PIN) con-
nector.

The unit’s recommended retail price is
$7500.

‘S-video’
slide/neg scanner

Sony has released the PHV-A7, a
camera that is able to convert ordinary
photographs into video signals.

With this converter camera it is possible
to put together a high-quality ‘video
album’ made up of photographs, or to cre-
ate videos that combine still photos with

6 ELECTRONICS Australia, December 1991

previously recorded video tracks. The
PHV-A7 is able to work with both nega-
tive and positive film and smoothly con-
vert them into video signals. And with its
easy to use editing functions, the PHV-A7
offers the user great creative flexibility.

A special feature is the zoom function,
which can magnify up to 6x. As well as
allowing close-up shots and detail enlar-
gement, this function facilitates precise

trimming of the image. The enlarging
function also means that film less than
35mm in size can be used and will fill the
entire video screen.

Light in weight and easy to operate, the
PHV-A7 features an external microphone
jack for recording a narrative track. It is
also able to function as a means of input-
ting visual data into computers equipped
with video-input terminals.

The colour balance control makes it
possible for the colour of converted im-
ages to be precisely adjusted. In this way,
unevenness of colour can be eliminated,
to compensate for the age of the film or
differences in film processing.

Crisp picture quality is ensured by the
built-in precision CCD chip (470,000
pixels) and S-video output jack, with a
horizontal resolution of over 400 lines.

Bose unveils new
Acoustimass 3 system

Bose has released the new Acoustimass
3 Series II, featuring design improve-
ments that take the sound performance of
the world’s smallest three piece speaker
system to new heights.

The system’s visible components are
two tiny speaker enclosures that can be
positioned virtually anywhere in a given
room. Measuring just 9 x 11.5 x 11.5cm
and weighing only 1/2 a kilogram each,
these speakers deliver clean, crisp high
and mid-range frequencies.

Each speaker contains a single long-
throw 6.5cm wide-range transducer,
newly designed by Bose for this system.
Each driver is fully magnetically
shielded, allowing it to be positioned near
video monitor/receivers without interfer-
ing with picture performance.

The heart of the Acoustimass 3 Series II
is the Acoustimass bass module. Provid-
ing rich, deep low frequency energy for
the system, the unit can be hidden
anywhere in a listening environment —
even under furniture or behind drapes.

The Bose Accoustimass module
launches sound waves into a room in the
form of two moving air masses — unlike
conventional systems that rely solely on
the vibration of a speaker cone.

The result is pure sound, greater
dynamic range, no undesireable port



noise and low distortion. The Acous-
timass 3 Series II bass module measures
just 20 x 20 x 35cm and weighs only
6.35kg.

The Acoustimass 3 Series II is com-
patible with amplifiers or receivers rated
from 10 to 100 watts per channel. The
system is available in arctic white and
black, at a suggested retail price of $879.

Philips producing HDTV
tubes in Germany

As a European standard for HDTV
moves closer to reality, Philips has intro-
duced a range of 16:9 colour picture
tubes. Production of 36" tubes has already
begun, and the company’s plant in
Aachen, Germany was to begin making
28" tubes in October.

The rapid scaling up of 28" tube
manufacture to mass production levels
means that Philips tubes will be among
the first available in this size. Known as
Cineline, the new range will be com-
pleted by a 32" mbe to be introduced next

year.

The introduction of the Cineline range
means that Philips will be well placed to
meet the growing demand for colour pic-
ture tubes in HDTV format.

All Cineline tubes feature Philip’ new
DAF (Dynamic Astigmatism and Focus-
ing) gun, which ensures perfect beam
focusing right across the picture.
Designed for operation at 32kHz line fre-
quence, for a flicker-free picture, the
tubes achieve high contrast and bright-
ness by employing the Invar screen tech-
nology used in Philips’ Black line range.

Compact CD-based
table-top system

A new table-top stereo system, YST-
99CD, has been introduced by Yamaha.
This incorporates a CD player in its main
module, which also contains an AM/FM
stereo receiver with 19 presets and a
multi-function LCD display with
clock/timer.

The new model features new slimline
styling and has a slate-grey finish. Its Ac-
tive Servo Technology amplifier/speaker
circuitry enables the YST-99CD to pro-
vide dramatic and accurate bass response
from small speakers.

The entire system can be operated from
the main module or by a credit card size
remote control keypad. Suitable for a bed-
side table or other small surface, the main
module measures 355 (W) x 62.5H) x
191.5mm (D).

The CD player is a top-loading unit
utilising a 4-times oversampling filter and
twin digital-to-analog converters. It
provides 24-track random access

More ‘intelligent’
VCRs from Akai

Akai has expanded its range of ‘Intel-
ligent HQ VCRs first released late last
year. The Intelligent HQ system is a novel
one whereby every videotape can be op-
timised in both recording and playback
modes by ‘auto tuning’ the equalisation
characteristics. Akai claims that its IHQ
system gives outstanding picture quality
previously unseen on VHS VCRs, and
that when used with premium quality tape
such as S-VHS video tape, picture quality
is of such high resolution and detail it is
comparable with the S-VHS system. The
THQ circuitry is completely compatible
with standard VHS format tapes and is
particularly useful in improving heavily
played rental tapes.

The new VS-F510 (RRP $899) is an
intelligent HQ hifi stereo VCR with a
double azimuth crystal ferrite DX4 head,
which offers two speed operation and a
jog shuttle for precise picture searching. It
produces hifi stereo sound and offers
stunning realism comparable to digital
audio equipment. Dynamic range is over
90dB and frequency response flat from
20Hz to 20kHz, with less than 0.005%
wow and flutter. The VS-F510 further
boasts 45 channel synthesised stereo
tuner, dual-mode digital tracking, and
programmable remote controller with
LCD.

The new IHQ VCR line up is covered
by a twelve month parts and labour war-
ranty and most models are available at
selected department stores and Akai
dealers.

f &> Ay
0, 18 38

HIF DY

programming, repeat play and resume
play. In addition to the convenience of
19-station AM/FM preset program-
mability, the receiver uses a quartz syn-
thesised tuning system and its low
distortion Active Servo Technology
amplifier delivers a signal-to-noise ratio
of 95dB.

The speakers which come with the sys-
tem have been designed for it. Using

Yamaha’s Active Servo Technology cir-
cuitry, the small slimline speakers are
72mm deep, 200mm wide and 270mm
high. They deliver a remarkably wide fre-
quency range of 45 to 20,000Hz and can
be unobtrusively hung on a wall or placed
on a shelf. Yamaha’s new YST-99CD
table-top stereo system has a suggested
retail price of $699. An optional 12 volt
DC adaptor is also available. [ ]
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Product review:

Philips’ 60cm (25"
‘Matchline’ TV receiver

We recently had a chance to check out one of Philips’ latest offerings in the ‘high end’ of the TV
receiver market — the 25FL 1760. This features a large screen format, full stereo and surround
sound, multi-standard reception, PIP (picture in picture), Teletext, and a wide variety of input/output

connections.

As it happens, this is not the first time
we've had a look at one of Philips’
‘Matchline’ sets. In the May 1990 issue
of Electronics Australia we published a
review of the then-new 70cm Matchline
receiver (model 28DC 2070), which was
quite impressive in terms of its picture,
sound and range of features. So it’s with
some interest that we now take a look at
the latest model in the Matchline series,
to note how it has changed over the past
year or so, and generally see what it has
to offer in the home entertainment arena.

The review model in this case has a
60cm screen, and is the smallest unit in
the new range of Matchline receivers —
Philips also produces a 70cm (29") and
80cm (33") model, although the largest
version is not yet available in Australia.
Our impressions of the test unit should
apply to all models however, since all
three sets appear to use the same
electronics (or ‘chassis’) and therefore
should offer identical features and per-
formance. We can safely guess that this is
the case, since the operating manual’s in-
structions and diagrams apply to all

.models, and the supplied schematic
diagram shows only a few minor dif-
ferences between the three.

While the 25FL 1760 is the smallest in
the Matchline range it’s still a physically
substantial set, and easily qualifies for
the ‘large format’ class .of TV receivers
— it weighs in at around 36kg, and
measures 590 x 540 x 440mm. As you
can see from the associated shots how-
ever, the Philips sets don’t look par-
ticularly large, thanks to the clean and
uncluttered cabinet lines, and lack of
visible controls or switches.

The only controls that are available on
the set itself are hidden beneath a small
flip-down panel, positioned on the front
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of the case, just below the screen. This
‘control’ area is also shared by an in-
dicator panel, which illuminates various
symbols to show the receiver’s status
(standby/on, stereo, bilingual, etc), and a
simple push-button power switch. As
you’ve no doubt already guessed, the
Matchline is intended to be operated by
an associated infra-red remote control,
which of course is supplied with the set.
Nowadays, the remote control is not so
much an additional feature, but an in-
tegral part of the set’s operations — lose
it, and you're in trouble!

Remote control

Considering the enormous range of
features offered by the Matchline sets,
it’s not surprising to find that the remote
control itself is quite an elaborate unit —
at 140 x 130 x 30mm, it’s also rather
large. However, Philips have taken the
sensible approach of grouping all of the
commonly used buttons (volume, chan-
nel select, etc) in the centre of the unit,
and hiding the more specialised control
buttons under flip-up panels on each
side. :

With the remote’s two side panels
closed only 17 large buttons appear,
which are both clearly labelled and ar-
ranged in a logical manner. The end
result is that for general TV operation,
the remote is extremely straightforward
and intuitive to operate. Note that most
other sets with a similar number of fea-
tures tend to offer a remote control with
say 50 small buttons all grouped in the
same area, each of which has an equally
small (and often confusing) matching
symbol to indicate its function.

Another nice aspect of the Philips
remote control is a small liquid crystal
display (LCD) which is recessed into the

front panel near the top of the unit. This
is used to show which of the eight pos-
sible devices the remote is currently con-
trolling, as selected by the control’s
Mode pushbutton — this can be the TV
itself, or a variety of other Philips
products such as VCRs, Laserdisc
players, hifi-systems, and so on. The dis-
play itself is activated each time any of
the remote’s buttons are pressed, and
blanks out (presumably to preserve bat-
tery power) after about 15 seconds.

When the remote’s two flaps are
opened, its capabilities are considerably
expanded — as well as looking rather
like a fruit bat in full flight! Controls are
then available for Teletext operations, the
PIP screen, VCR transport, basic picture
and sound options, and a series of menu
control buttons. The menu system allows
the user to adjust and preset most of the
Matchline’s options, through a series of
pop-up ‘windows’ which occupy a small
section of the TV’s screen.

Philips have also included sets of stick-
on labels (one for each supported lan-
guage) which attach to the inside of the
two cover flaps, so that each of these nor-
mally-hidden buttons has an associated
brief descriptive label, as well as its
matching symbol — a nice touch. .

So all in all, we’d have to give full
points to Philips for the layout and opera-
tion of the Matchline’s remote control. It
may be large, but it’s friendly...

Pictures

We've come to expect first class pic-
ture quality from any ‘high-end’ TV
receiver these days, and the Matchline is
no exception. We found the pictures to be
both sharp and stable, with well defined
colour areas. Philips have also included
their NR (noise reduction) and CTI



(colour transient improvement) features,
which are intended to further improve the
general picture quality of these large-
screen sets. We found the NR option in
particular offered an improvement under
weak signal conditions, where it reduced
the level of the picture’s ‘snow’ content
by a considerable degree.

While the PIP (picture in picture) dis-
play is of limited benefit when the set is
used to simply watch an off-air signal, it
can be quite handy when Teletext or
other signal sources are being used.
When scanning through Teletext pages
for example, you can pop-up an off-air
signal in the PIP screen so as to monitor
when your favourite program is about to
start — or perhaps, when your least
favourite program is about to finish!

Also, since the Matchline can connect
to a variety of independent video sources
(VCRs, Laserdisc players, etc), the PIP
screen can be used in a similar manner.
Again, you could be watching a video
from the VCR whilst occasionally check-
ing the transmissions from any TV sta-
tion, or visa versa. The PIP image can
also be ‘frozen’ at any time (since it is a
digital reproduction of the chosen video
source), moved to any quadrant of the
main screen, and made to swap video
sources with the main display — all
under the command of the remote con-
trol.

While the remote only has dedicated
up/down buttons for the picture bright-
ness, the other main image adjustments
are available through the Matchline’s

111111
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pop-up menu system. You simply select
the on-screen ‘picture’ menu with the
remote control, choose an adjustment
(colour, contrast, etc) and vary its level
with the remote’s +/- buttons.

Sound

A TV receiver’s sound quality is
probably one of the most variable aspects
when choosing between similarly
equipped models from different
manufacturers — in fact, it’s often the
deciding factor at the time of purchase.
In this respect, the Matchline delivers
more than acceptable performance, with
a nicely balanced sound that’s free from
cabinet resonances and significant peaks
or dips in the frequency response curve.

-To achieve this result however, the set
uses a rather unusual arrangement of
speaker and amplifier combinations for
its stereo and surround sound functions.
The first and most obvious sign of the
Matchline’s unconventional audio sys-
tem is the two narrow plastic moulded
speaker enclosures, which either clip to
the side of the receiver’s case or mount
on their own U-shaped stands.

These ‘squeeters’, as dubbed by
Philips (squawker/tweeter — get it?),
contain a small (60mm) loudspeaker and
are intended to handle the mid and high
frequency signals for the left and right
channels. The low frequency information
on the other hand, is reproduced by a
single 120mm driver which is instatled in
a moulded opening in the upper rear sec-
tion of the Matchline’s heavy-duty plas-

|

tic case. Presumably, the idea is that
since little stereo information is generally
available at bass frequencies, only one
woofer is necessary for a clear overall
sound — and in practice, this seems to
work quite well.

According to the set’s schematic
diagram, the crossover for this two-way
speaker system is formed by just two
22uF capacitors — one in series with
each squeeter. This theoretically
produces a first order (6dB/octave) high-
pass filter, which rolls off bass frequen-
cies below about 1kHz. Conversely, there
is no reduction in the high frequency sig-
nals passed to the single bass driver,
which seems have a natural treble roll-off
to complement the squeeters’ filtered
response.

To power the Matchline’s speakers, the
chassis contains no less than six in-
dividual power amplifiers, all based
around Philips’ TDA1521 dual power
amp chips (three in total). A few quick
tests in our lab showed that each amp
was capable of delivering about SW RMS
into an 8-ohm load, and around 8W RMS
into four ohms. As it turns out, these
amps are connected to the various
speakers in a rather clever manner.

In normal operation, the set only needs
to power three speakers; two squeeters
and the single woofer. In this case, an
amplifier is assigned to each of the
squeeters, and two amps are connected in
bridged mode to drive the woofer — this
gives a power capability of SW RMS for
each of the high/mid channels, and (on
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Matchline 60cm TV

test) around 15W RMS to drive the single
woofer.

However, the Matchline’s internal
speakers can be switched out, and a con-
ventional set of enclosures wired to the
external speaker connections.

In this arrangement, the speaker switch
reassigns the same four amplifiers in two
bridged pairs, with one pair for each of
the left and right channels — this gives a
healthy power capability of around 15W
per channel for external speakers.

In both of the above cases, the remain-
ing two amplifiers are also connected in a
bridged configuration, and are driven by
the set’s surround-sound processing cir-
cuitry. The outputs of this amplifier are in
turn connected to two sets of rear
speaker terminals, which are wired in
a series configuration — rather an odd
arrangement.

Nevertheless, the mono surround-
sound signal can ultimately drive two
rear speakers, with a power capability of
around SW RMS per enclosure (if each
speaker has an 8-ohm rating). As it hap-
pens, two small speaker enclosures are
supplied with the Matchline set for just
this purpose.

The surround-sound processor itself
will decode rear channel information

‘ |
o

2l S

= ¥

30 O

9:9:9: o
i e
'0.-»: %.:

from a normal stereo program, or from a

Dolby encoded source. Unfortunately we
didn’t have access to any Dolby encoded
source material to try out the latter fea-
ture. The surround-sound synthesized
from a normal stereo program was
surprisingly effective however, and
added a significant level of aural depth to
the sound on most TV programs.

Once again, the adjustment controls for
this feature (null balance and relative
volume) are accessed via the Matchline’s
on-screen menu system.

More features

The list of the Matchline’s options and
capabilities does indeed go on. It offers a
fully synthesized scanning tuner, the
ability to decode all of the common inter-
national transmission standards (PAL,
NTSC, SECAM, etc), full Teletext
capabilities (with user-defined page
memories), bilingnal mode, a program-
mable sleep timer, a ‘spatial’ sound op-
tion (for a pseudo-stereo sound from a
mono source), a personal preference fea-
ture (recalls a set of user-defined adjust-
ments), and a Parental mode to disable
the set’s front panel controls...

To make the most of all of these fea-
tures, the 25FL 1760 also offers a very
generous range of input and output con-
nections, and the ability to switch be-
tween each source at the touch of a

2
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button. The actual connector systems fall
into two distinct classes: the ‘S-VHS’ or
luminance/chrominance (Y/C) style with
S-pin mini DIN and RCA sockets, and
the 21-pin SCART (or Euro) socket.

While the set’s large number of sockets
and the manual’s connection diagrams all
appear rather confusing at first, it basical-
ly allows the user to connect three dis-
tinct video peripherals and channel the
sound to an external playback system.

It’s in fact a very versatile connection
system, since both sound and picture sig-
nals can be switched between various in-
puts and outputs, all under the command
of the remote control.

The Matchline’s rear panel has both S-
VHS and SCART connectors for the
‘VCR’ input/output, a SCART socket for
the ‘AUX’ connection, and standard
RCA-type sockets for the main audio
output. The front panel on the other hand,
has S-VHS connectors to receive signals
from a video camerd (the set’s ‘FRONT’
input), plus an extra RCA socket to suit
the video connector of older style
cameras.

In practice, a well-heeled user might
access a VCR via the ‘VCR’ connectors
(not surprisingly), a Laserdisc player at
the ‘AUX’ socket, and an S-VHS or Hi-8
camcorder through the ‘FRONT’ con-
nections. Of course the receiver’s sound
could also be reproduced through a near-

The Matchine’s remote control shown with its side ‘flaps’ open. The most commonly used buttons are gathered in the centre
of the unit, while the more specialised function buttons are normally hidden under the flaps. Note the LCD screen at the
top of the unit, which shows the remote’s current mode.
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by hifi system, for even better sound
quality.

Old versus new

So have the Matchline receivers sig-
nificantly improved since we reviewed
an earlier version in the May 90 issue of
EA? In short, we’d have to say that it has
— but with a cost.

Where we’ve mostly gained, with the
latest model, is the addition of a few new
features. It now decodes stereo signals in
the Dolby surround-sound format
through a dedicated rear channel
amplifier, where the old model simply
had the rear speaker terminals wired be-
tween the main left and right outputs, so
as to pick up any ‘difference’ signals.
Even without Dolby encoded source
material, the new Matchline delivers a
very realistic surround sound effect.

While the other new. features are rela-
tively minor, such as the picture Noise
Reduction option and the ability to vary
the size of the PIP window, the
redesigned remote control should be held
up to other manufacturers as an example
of sensible ergonomics — the most-used
buttons are large, accessible, and well
laid out.

The other aspect that we were pleased
to see is the number of accessories which
are included as standard items with the
new model. There’s no need to rush out
and buy a set of rear surround speakers
for example, since a couple of small plas-
tic-molded enclosures are already in-
cluded in the set’s packaging. These
appear to have 100mm drivers, and
produce a sound that’s quite adequate for
their intended job — they even have a
generous length of speaker wire attached.

Also included is a SCART-to-RCA
connector cable, for those who haven’t
any SCART equipped peripherals. This is
terminated in six individual RCA plugs,
which allows the video, and left and right
audio signal to pass in both directions. A
lack of this adaptor cable was in fact our
only real criticism of the previous
Matchline model, where we noted that
most VCRs and similar peripherals sold
in Australia were equipped with simple
RCA sockets for both video and audio
connections. So with the additional
cable, and the increased chances of using
an S-VHS equipped VCR nowadays, the
new Matchline set will easily integrate
into most people’s home entertainment
systems.

But while the new model offers a num-
ber of definite improvements over the old
version (as detailed above), there is one
aspect where we suspect that the latest
Matchline may have taken a slight step

backward. This is in the important area of
sound quality.

While we are obviously relying on
memory to compare the sound between
the two sets (of course, we no longer
have the old model in our lab), we felt
that the difference was significant
enough to warrant mentioning. However,
we should point out that the sound from
the new set is not really lacking in any
critical way, it’s just that the old model
delivered exceptional audio performance
— and it’s a shame to lose that valuable
asset,

Nevertheless, it’s not surprising to find
that the two models sound quite different,
since the design philosophy behind the
whole audio chain appears to have
changed. The older Matchline model fea-
tured separate vented bookshelf-style
speakers with a 100mm bass driver and a
25mm dome tweeter, which were driven
by 30W amoplifiers.

The new model on the other hand, uses
two ‘squeeters’ in combination with a
single bass driver, driven by lower-
powered amps. While this arrangement
in itself is not necessarily a limitation, we
suspect the bass driver’s rather rudimen-
tary cabinet (the rear case of the set itself,
complete with ventilation slots) may
restrict its performance.

Nevertheless, for music orientated TV
programs for example, its quite a simple
matter to turn off the set’s internal
speakers, and monitor the sound through
a hifi system.

In this case the rear speakers are still
active, allowing you to enjoy a full high-
quality surround sound.

The last — but hardly least important
— comparison between the old and new
Matchline models is their purchase price.
While it should come as no surprise that
the price of the equivalent Matchline
model has increased by around $200
over the past year or so, it’s a relatively
minor hike when you consider the num-
ber of extra features that have been in-
cluded in the new model — not to
mention the effects of inflation.

More specifically, the 60cm set under
review (model 25FL 1760) is priced at
$2099, while its larger 70cm brother
(model 29FL 1770) will set you back
$2699. By the way, the 70cm version is
the equivalent model to the 28DC 2070
set of our past review. At these prices the
Matchline sets should be very competi-
tive in the ‘up-market’ range of TV
receivers.

For more information on the Philips
Matchline sets, contact Philips Consumer
Products at the Australia Centre, Figtree
drive, Homebush 2140, or phone (02)
742 8311. (R.E)

r
HI-FI:
An Introduction

If you are thinking of updating
your stereo equipment, need to
know about the latest technol-
ogy available and even possible
future trends, then you should
have a look at our
latest book:

“A Comprehensive g i chuning the
-dun” d'q' e Ut wesrdes
aved wetting W op ta ot e bedt st

HI-FI:

An introduction

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 this
book.

It takes you right from the
beginning to the latest trends
and technology available today.
And it does so in easily under-
stood chapters coverm% just
about everything you should
know on this very fascinating
subject.

Awvailable from your news agent
or by writing and forwarding
your payment of $4.95 to:

Federal Book Shop,
PO Box 199,
Alexandria
NSW 2015
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Video & Audio: The Challis Report

DYNAUDIO'S COMPACT
‘IMAGE 3" SYSTEM

This month our reviewer Louis Challis has been testing the compact two-way Dynaudio ‘Image 3’
loudspeaker system, which provides high performance at a reasonable price — achieved by using

imported drivers in locally designed and manufactured enclosures.

The cost of imported loudspeaker sys-
tems has grown steadily for many years,
and this has been just as perplexing to
the importers as it has been to intending
purchasers.

One man who decided to tackle the
problem was Michael Henriksen,
whose firm Scan Audio in Melbourne
currently handles a number of compet-

ing brands of speaker systems manufac-
tured in Scandinavia (the majority com-
ing from Denmark).

Michael’s approach was simple and
straightforward. He would import the
drivers from Dynaudio and package
them in Australian manufactured
loudspeaker enclosures — each of
which would be carefully optimised
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in terms of dimensions, stiffness,
crossover features and, last but not
least, peripheral hardware such as
internalwiring.

Michael retained Glen Leembruggen
to design seven different systems — two
being two-way, one designed for use on
a stand, and four floor-standing sys-
tems. All of them with outstanding
performance, although with prices
which may yet seem daunting for the
majority of purchasers.

| auditioned four of these systems at a
private showing some months ago, and
was impressed by the general perfor-
mance as much as | was by the underly-
ing philosophy which Michael and
Glen Leembruggen had adopted in the
development of these systems.

When Michael suggested that |
might like to review the Image 3
loudspeaker system for EA, | was
pleased to respond as the Image 3
falls within the price bracket that you
and | would regard as attainable.

The external impression of the Image
3 loudspeaker is at first restricted to the
view of a neatly profiled removable
front panel with black transparent
cloth, at the base of which is a rather
bold nameplate with the words
‘Dynaudio Image’.

It is only after you remove the neatly
designed cover that you become aware
of the two outstanding drivers and the
reflex venting port below.

The base driver is the new 17W-75
XL, which has an effective diameter of
125mm backed by an unusually large
75mm diameter aluminium voice coil.
It uses the hexacoil voice coil construc-
tion and rear-venting to achieve excel-
lent power handling capacity within a
relatively shallow basket structure.

This low frequency driver is capable



of providing excellent low frequency
performance and relatively smooth
mid-frequency performance, which
is good all the way up to the cross-
over frequency.

The latter is capable of being set
anywhere within the range of 1kHz to
5kHz, although on this occasion the
designers have deliberately selected a
relatively low crossover frequency.

The 17W-75 XL has other attributes,
including a rear-vented centre pole
magnetic system, which minimises
stray magnetic fields, and also exhlblts
excellent impulse response.

It is capable of generating reasonably
healthy output power levels before dis-
tortion becomes obtrusive, and that dis-
tortion is very much a function of
output frequency.

In a correctly sized reflex vented
enclosure the threshold frequency can
be set fairly low, and with this par-
ticular enclosure the response is
reasonably smooth all the way down
to 50Hz.

The matching tweeter (or high fre-
quency driver) in the Image 3 is the
Dynaudio Model D-28 AF. This is a
relatively new 28mm soft dome
tweeter, which features a low mass
diaphragm, and whose soft roll-off
suspension is supplemented by a
hexacoil voice coil construction similar
to that incorporated in the woofer.

There are proven advantages in the
hexacoil voice coil constructlon, as it
optimises the current carrying capacity
of the voice coil.

It also improves the stiffness and
overall thermal capacity, in the mini-
mum possible space so as to optimise
the overall magnetic efficiency of the
driver.

The addition of Magnaflex liquid
cooling (which is a magnetic fluid
whose characteristics | still admire,
even though the development is no
longer new) in the air gap provides a
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The decay response spectrum plot for the Dynaudio Image 3 system. The main
resonance visible is at 60Hz, with another fairly sharp one at 16kHz.

further order of improvement in the
tweeter’s power handling capacity.

The Magnaflex liquid simultaneous-
ly provides an improvement in the
damping characteristics of the driver
to minimise unwanted spurious
resonances, which frequently plague
many high performance tweeters at
one or more resonant points in their
operating frequency range — and this
tweeter exhibits one prominent
resonance at 16kHz.

The combination of these features
provides a smooth and effective perfor-
mance all the way out to 20kHz on
axis, and enable it to achieve a
reasonably good performance even at
30° off axis.

The high frequency performance
drops off quite rapidly beyond 10kHz
at 60° off axis, but that of course is a
problem that faces virtually any other
tweeter against which you may wish to
compare it.

In the Image 3 system the two drivers
are integrated into a solidly fabricated
real timber veneered cabinet without
any supplementary bracing elements,
and with only a modest level of
urethane foam damping at the back and
bottom of the cabinet.

The crossover circuit uses high
quality imported capacitors, ceramic
encased and metal film resistors, and
large hand-wound air cored induc-
tors, which do not suffer from satura-
tion problems when working at high
power levels.

Although the manufacturer’s litera-
ture states that all the internal wiring is
carried out with Monster Cable to
reduce the internal power losses to the
minimum, my inspection failed to iden-
tify the presence of the acclaimed
Monster Cable.

Although the cabinet does not incor-
porate supplementary bracing ele-
ments, the level of internal resonances
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Tone burst response plots for the Image 3 system for 90dB steady state SPL measured at 2 metres on axis.
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The Challis Report

is reasonably modest, and identifiable.
The back of the cabinet incorporates
two separate pairs of Universal bind-
ing posts, which separately feed the
low frequency driver and the high fre-
quency driver when bi-amping or bi-
wiring is proposed, and which may be
simply interconnected by wire links
(or plugging links), if single pair
wiring is prefered.

The binding posts are most sensibly
angled upwards, to ease the task of in-
terconnecting or terminating your
wires.

Also the cabinet may be reversed if
required, to shorten the length of wire
required or to remove unsightly loops
from the limited space that may be
available in some situations.

The venting port, although simple
and straightforward, has relatively sharp
edges at both ends, and consequently
has the tendency to generate audible
distortion as a result of poor airflow
entry at low frequencies.

Objective tests

The objective evaluation of Image 3
performance confirmed that the on-axis
frequency response of the system is
remarkably smooth and almost within
+3dB from 50Hz to 20kHz, apart from
the measurable notch at 1kHz.

A frequency response performance as
smooth as that recorded is already fairly
commendable, particularly when so
many manufacturers lay claim to this
order of performance without actually
delivering the goods.

As | discovered by chance as | moved
the test microphone from its normal ‘on
axis’ position, this performance varies
slightly at various points above and
below the median line between the two

drivers, and particularly as a result of

interference generated by out-of-phase
relationships of one driver viz-a-viz the
other. The frequency response |
measured at 2m on-axis highlighted the
low frequency resonance characteristic
of the speaker, about which | will have
more to say later.

The off-axis testing of the tweeter
confirmed that its response is nonethe-
less still extremely good, and offers a
degree of linearity that would generally
satisfy the most demanding audiophile.

The frequency response measured at
30° to the main axis drops off quite
noticeably above 10kHz and drops by
approximately a further 4dB at 16kHz,
and by 10dB at 20kHz.

This is still reasonably good consider-

14

ing that most people can only really
hear to just over 16kHz, and when you
consider that there is little by way of

sensible content above 16kHz in most
CD'’s or on prerecorded tapes.
The polar responses are quite impres-
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Frequency response plots for the Image 3 system. At top are the driver plots
measured at 5cm from each, followed by the system response measured at 1m
and 2m on the tweeter axis, and at 2m but 30 degrees off the tweeter axls.



sive, with no significant loss of direc-
tivity potential until 10kHz, and even at
that frequency the drop is only -3dB or
-4dB at 30° from the main axis.

The polar response at 3kHz also fea-
tures a slight improvement in output at
30° off axis, which can be simply
described as a ‘bright spot’ in its out-
put contour.

The tone burst characteristics of the
Image 3 speakers is smooth at 100Hz,
but exhibits some trace of ringing and
carryover at 1TkHz — which it should
be noted is primarily a result of the in-
teraction between the two drivers, in
the region of the crossover frequency.

At 6.3kHz there is only a minuscule
level of ringing, which is just detectable

in the decay response spectra. The
decay response spectra confirm modest
resonances at 3kHz and 5kHz, and one
relatively sharp and prominent
resonance at 16kHz, which is just
detectable on some program content.
Although | must acknowledge that | had
to look and listen for it, to find it.

The decay response spectra also con-
firmed that there is a prominent low fre-
quency resonance, which did not show
up as noticeably in the anechoic fre-
quency response tests.

In addition the cabinet resonances
are more readily detectable in this
evaluation than they are by any other
objective test — short of placing ac-
celerometers on the cabinet and carry-
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In these three further plots we see the system phase response measured at 2m

on the tweeter axis, the one third octave pink noise response (same distance) and

finally the Input Impedance plot. Note the peaks at 25Hz, 60Hz and 2kHz.
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ing out either a modal analysis or com-
parable resonance analysis.

The measured phase linearity charac-
teristics of the Image 3 are remarkably
smooth, and appear to be a credit to
Glen Leembruggen'’s talents.

The measured impedance charac-
teristics of the speaker display three
prominent peaks, the first of which is at
26Hz, the second a shade over 60Hz
(and about which | will have more to
say later) and the third at 2kHz. The
lowest impedance of the speaker is a
shade under 5 ohms, and that im-
pedance would appear to be the rep-
resentative load impedance of the
speaker.

Consequently the Image 3’s are best
used as a single set of speakers on your
amplifier’s output terminals, if you wish
to avoid the possibility of overloading
the amp's output stage.

As the Image 3’s do not incorporate a
protection circuit, it would be advisable
to either incorporate an external set of
fuses or one of the electronic protection
circuits of the type which are advertised
as kits from the suppliers in this
magazine.

The last objective test was the one-
third octave band pink noise room
response test of the Dynaudio Image 3
in my living room, and apart from the
merest suggestion of a resonance at
63Hz, the pink noise response of the
speakers is quite outstanding.

Subjective evaluation

Having evaluated the objective char-
acteristics of the Image 3, and with my
real-time analyser still set up to monitor
the characteristics, | proceeded with the
subjective evaluation.

The first disc that | used was Carlo
Maria Giulini conducting the Royal
Concertgebouw Orchestra in Dvorak’s
Symphony No 8 (Sony Classical SK 46
670), which is a wonderful rendition of
this beautiful symphony and which ex-
ercised most but not all of the classical
musical reproduction characteristics of
the Image 3’s in a particularly impres-
sive way.

Dvorak was an extremely talented
composer and his Symphony No 8
provides a soft, gentle, lyrical piece in
which virtually all of the major instru-
ments feature — including the drums. |
noted with interest that at each drum
roll, the 63Hz resonance was most
prominent.

| progressed to Murray Perahia play-
ing Franck & Liszt, (Sony Classical SK
47 180), and in particular two of my
favourite pieces, Liszt’s Mephisto
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OBIAT!" YOUR ONE STOP
DISTRIBUTOR OF

TEST & MEASURING INSTRUMENTS

vew BlackikStar

Video Monitor Tester 1410

® Checks MDA, CGA, EGA, Hercules, PGA, VGA, SVGA, 85144,
XGA and TV formats ® Microprocessor controlled ® Intelligent
alpha-numeric display ® Analog RGB, TTL-IRGB, Secondary RGB,
Horizontal/Vertical/Composite syncs @ Colour Bars, Test Card,
Crosshatch, Dots, Ramp, Focus, Horizontal Lines, Vertical Lines,
Raster and Checkerboard @ Full control over output signals

® 15.625 to 48.5kHz Line Frequencies ® 49.9 to 87Hz Frame
Frequencies ® Inverse Video @ Separate Analog and TTL Outputs
@ 1V and 0.7V Video ® Easy Connection via 9-way and 15-way ‘D’

and BNC Connectors $1155.00 ex tax $1328.00 inc tax

[ e |
y [ i
[[ e Lo T e -:

Orion PAL TV /Video Pattern Generator

o Tests TV, VCR, Monitors etc e PAL B, D, G, H, |, K ¢ RF,
Composite Video and IRGB Outputs e Separate or Mixed Syncs

o Trigger Output e Colour Bars, Greyscale, Crosshatch, Dots,
Lines, Focus, Purity etc. @ Over 50 pattern combinations e 1V or
TTL IRGB 5.5, 6.0 and 6.5MHz Sound Carriers e Internal/
External Sound e Mains Operated $755 (ex tax) $869 (inc tax)

Fluke 90 Series - 50MHz Bandwidth
Digital Storage Scope plus..., "
© 25MS/s 2 channel digital storage . ;
© 8-bit,25 levels/div vert. resolution
@ 10ns/div to 5s/div timebase
©® Store 8 waveforms (95 & 97) and
10 set-ups (97)
©® Measuring cursors (95 & 97)
...Full 3000 count DMM
©® Functions include Min/Max,
Touch Hold™, Relative & %,
Autoranging etc
© dBm, dBV and dBW (95 & 97)
@ 5 Soft Keys/Pop-Up Menus
©® 12cm 240x240pixel Super
Twisted Nematic LCD screen
® Floating up to 600Vrms
@ Optical RS-232 Port (97)
©® Low Power (4 hr internal battery) F I—U K E
@ Built-In component and baud rate testers and a sine,
square and ramp signal generator (97)
Model 93 Basic instrument $1460 ex tax $1752 inc tax
Model 96 Adds measuring cursors and recording function
$1895 ex tax $2274 inc tax
Model 97 Adds waveform and set-up memories, back-lit
LCD, generator functions, RS-232 interface
$2350 ex tax $27986 inc tax

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

we carry a comprehensive range of Blackstar test leads and accessories
suitable for a wide range of instruments. All are British manufactured to
the highest safety standards using silicone rubber sheathed cable.

Give your instruments a new lease of life with these quality products!
BS110 Switched x1/x10 Probe

Position x1 Attenuation 1:1 Bandwidth dc to 25MHz Rise Time 14ns Input Resistance 1M (scope input)
Input Capacitance 90pF (+scope input) Working Voitage 200Vdc in pk ac derating with frequency Position
Ref Probe tip grounded via 9MQ resistor Position x10 Attenuation 10:1 Bandwidth dc to >250MHz Rise
Tima <1.4ns Input Resistance 9MQ (10MQ for 1MQ scope input) Input Capacitance 16pF Wnrklnq

Voltage S00Vdc in pk ac derating with frequency Cabte Length 1.2m Includes Test Hook spring loaded, IC
Test Clip, Insulating Tip, BNC Adaptor, Compensating Tool, 20cm Ground Lead Probe Tip

tax $56 inc t
BS-100 x100 Probe 8 extax §56 inc tax

Attenuation 100:1 Bandwidth >250MHz Rise Time <1.4ns Input Resistance 99MQ (100MC for 1MQ scope
input) Input Capacitance 7.5pF (+scope input) Working Voltage 1200vdc in pk ac derating with frequency
Cable Length 1.2m Includes Test Hook spring loaded, IC Test Clip, Insulating Tip, BNC Adaptor,

Compensating Tool, 20cm Ground Lead, Probe Tip $58 $ﬁ7
ex tax inc tax

BS-300 High Performance x10 Probe
10€at [or puise measurements where superior performance is required
Attenuation 10:1 Bandwidth dc to >300MHz Rise Time <1.2ns Compensation Range 10pF to S0pF Input
Resistance SMQ (10MQ for 1MQ scope input) Input Capacitance 16pF Working Valtage 600Vdc in pk ac
derating with frequency Cable Length 1.2m  Includes Test Hook spring loaded, IC Test Clip, Insulating Tip,
BNC Adaptor, Compensating Tool, 20cm Ground Lead, Probe Tip

$60 ex tax $69 inc tax

BS-750 RF Detector Probe

Bandwidth 100kHz lo SO0MHz +1dB,100kHz2 to 750MHz +3dB Input Capacitance 7pF Working Input Valtage
50Vrms OC Isolation 200Vdc inc pk ac Turn On Voltage 250mV Cable Length 1.2m Includes Test Hook
spring loaded, IC Test Clip, Insulating Tip, BNC Adaptor, 20cm Ground Lead, Probe Tip

$ﬁ 0 ex tax $59 inc tax
TLS200 Test Lead Set

@ High quality silicone rubber cable @ Available with 4mm straight or right angled plugs ® Flame retardent
plastic @ Packed in tough plastic wallet Max Ratings 1kVrms, 10A Includes 2 each of 1.5m silicone rubber
cable assemblies, Test Prods, Spfung Hooks, Insulated Crocodile Clips, Spade Termmal

0 ex tax $4ﬁ inc tax
TL600 Fused Prod Test Lead Set

@ Full safety fuse housing makes fuse handling safe should equipment still be connected to a power supply
@ Double skinned, high quality silicone rubber cable for protection against oil, chemicals etc @ Available with
straight or right angled plugs @ Flame retardent nylon @ Durable tips incorporating 4mm lantern spring
@ Supplied with 4mm insulated crocodile clips Max Ratings 1kVrms, 10A
$65 ex tax $75 inc tax

Also available
BS-001 1:1 scope probe 35MHz bandwidth 1M/40pF $30 ex tax $39 inc tax

BS-010 10:1 scope probe >250MHz bandwidth 9Mc/16pF $39 ex tax $41 inc tax

Test Lead Pairs 12msilicone rubber siraight or right angle plugs $18 ex tax $21 inc tax
Just Announced!

NEW ACTIVE PROBE - CALL FOR DETAILS

Ask for our FREE 16 page
Shortform Catalogue

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

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

|OIBILATT PTYY IUITID

129 Queen Streel, Beaconsfield P.0.Box 37 Beaconsfield NSW 2014

Tel : (02) 698 4776 Fax: (02) 699 9170
Call us for the name of your local stockist

bonkcoro

welcome here
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New Camcorders
following two paths

Canon’s EX1Hi, the first camcorder
for the consumer to accept inter-
changeable lenses.

Video camcorder makers are becoming increasingly adept at performing miraculous ‘shrinks’ of
each new wave of models — while at the same time managing to crank up performance, and also
hike prices by 50% or more. As 1991 draws to a close, it's useful to take stock of how far home
video camcorders have now developed, in terms of design and features, and interesting to speculate
where they seem to be heading.

by BARRIE SMITH

One thing becoming apparent is that
camcorder designers — and their
marketing people — are setting up two
diverging product streams. One stream
began when Sony’s market-shattering
Handycam TRSS appeared in 1990.

Since then nearly all of the major
makers have come out with simpler,
smaller, cheaper and more ‘pocketable’
units, Clearly these are to meet the two
prime needs of Mr & Mrs Videomaker:
family shooting, and holiday/travel.

18 ELECTRONICS Australia, December 1991

However as these tiny video machines
contract in size, so does the problem of
camera shake increase in the hands of the
less than expert user.

The physical constraints of a smaller
package (necessitating smaller head
drums and simpler transport paths) has
also increased picture jitter. Only two
companies have attacked the shake prob-
lem, and one alone has confessed and at-
tended to the concem of picture jitter.

The second product stream has seen

the larger camcorder remain, with most
companies producing more high band (S-
VHS and Hi8) models, with more bulk,
more weight, more complex features and
— wonder of wonders! — incorporating
still camera operational approaches into
these machines.

(Follow the 150-year-plus path of sil-
ver photography they may, but some-
times, video designers seem to have
misunderstood — or ignored — the basic
principles of optics and light!)



>

470,000 pixels have never been so naked as in this shot of
the image sensor in Canon’s EX1Hi interchangeable lens

camcorder.

Hefty Canon

Canon has produced the EX1Hi, the
first camcorder in consumer terms to ac-
cept interchangeable lenses — just like a
35mm SLR; and it can also use Canon
EOS still camera lenses. For the first time
the way looks clear for the consumer (al-
beit a well-heeled one, with the EX1
priced at nearly $4,000) to have access to
a camcorder which can use a very wide
angle lens — in the form of a zoom with
a Smm minimum focal length. The EX1
belongs to the second stream: it uses the
Hi8 format, with its over 400 lines of
horizontal resolution and luminance sig-
nal bandwidth of 5.4MHz, and with the
RGB signals from the CCD being
processed separately before reaching the
recording heads, improving colour
reproduction. The CCD itself has a total
pixel count of 470,000, reducing to an ef-
fective 440,000.

No lightweight, the camcorder weighs
in at a hefty 1.4kg. Add a battery and a
lens — the 15:1 zoom weighs in at 750g
— and you arrive at a total of around
2.25kg. Exceptional optical and picture
quality is the bonus, but patently the EX1
is not a model for the light-footed
traveller.

Having mixed with the odd film and
video newsreel cameraman over the
years, I can attest to the fact that bulk and
a little weight can sometimes be useful as
barging and bargaining power in violent
crowd activity: the EX1 fills this need!

Canon being a photographic company
of long standing, their reputation as
builders of durable cameras and lenses
has been appreciated by both profes-
sionals and the keen amateur. This high
band model, with its lenses alone weigh-
ing more than most mini palmcorders,

adaptor.

confirms the tradition. An example of
how the aforementioned ‘streams’ are
heading in apparently widely diverging
directions is in the materials and machin-
ing of the video hardware.

Plastic-bodied palmcorder models with
integrated, fixed lenses are now heading
down to half a kilogram in total weight.
Even small savings in each component
are important. Most manufacturers have
brought palmcorder zoom lenses down to
50-60g in weight, and tape transports to
250g levels.

Optically, the EX1 may be the best cur-
rent choice to satisfy discerning video
makers with a photographic background.

The extremely long ranging 15:1 zoom
(8-120mm) has an aperture of F/1.4-2.1
(depending on focal length selected) and

Digital rendering off tape — made with
the Art Freeze mode of the EX1.

The EX1’s body, with a 24mm SLR lens and the necessary

a 15-element optical makeup, with 13 of
these coated. The iris itself has eight
blades, to restore circularity to high-
lights.

At launch time the latter zoom was ac-
companied by an F/1.4-1.8, 8:1 zoom
(8.7-69.6mm) which weighed less than
half that of the 15:1. Now a 3:1 zoom
(5-15mm) has also been released.

Long, longer, longest!

In terms of long, long lenses the Canon
redefines strikingly narrower horizons
with its ability to use almost any of the
EOS range of 35mm SLR lenses. An en-
largement factor of 5.4 times comes into
play when the SLR lens is fitted to the
EX1, and can transform a 1000mm lens
into the equivalent of 5400mm,; the angle
of view shrinks from 2.5° to ap-
proximately 0.5° coverage in the video
viewfinder!

As if that were not enough, a two-times
extender can also be fitted between the
lens and camera body — giving the
equivalent of 10,800mm or 0.25° angle
of view.

Exposure control is well served by a
correlated two-field system, using read-
ings from the centre and perimeter of
frame. The exposure level itself can be
adjusted up or down in quarter-stop in-
crements, with viewfinder confirmation.

The shutter runs to 1/10,000, and there
is a Gain Up mode so that the full range
of speeds can be thoroughly exploited.

EX1 in digital ,
Panasonic’s S1 mini camcorder was
first to incorporate a still frame function,
presumably to ‘mix it’ with the still-
video cameras hesitantly approaching the
market. ‘
The EX1 follows this, and like a num-
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Camcorders

ber of other camcorder models at the
lower end of the market, the EX1 offers
digital image processing via a frame
store.

A ‘freeze’ mode captures a still image,
yet the audio keeps recording. You can
also record blur, via a series of 1/6th of a
second freezes of continuing action. Art
Freeze produces a series of still frames
with a ‘paint’ or posterised effect. Dissol-
ves are also possible in Overlap mode:
the outgoing scene’s image is frozen
during the dissolve. A two times digital
enlargement of the scene — but with
quite noticeable quality loss — can be
accessed in Close Up mode.

Simpler models

Not content to sit at the upper end of
the market, nor play the technology
game, Canon has also recently intro-
duced smaller and simpler to operate
‘Mum and Dad’ models. One is the
UCI10, with a zoom wide end of only
6mm, and a low-light potential of a mere
3 lux. Slimming the camcorder’s body to
a mere 79mm, this model weighs in at
less than 600g (minus battery).

Novelty value is served by the E850
(weight 1.25kg) — another Hi8 model —
which has a library of eight animated tit-
les and six musical ‘stings’ or themes to
glam up even the most tawdry piece of
home video making.

How would you like a flock eof but-
terflies swinging away to the tune of Sur
le Pont d’ Avignon? You’ ve got it, with the
E850!

Wide Mitsubishi

Seeing the market’s call for a lens ar-
rangement offering more than the fixed

zoom, Mitsubishi in Europe has intro-

Cutaway of the Canon UC10, a budget priced small camcorder. Lens welight Is

less than 50g.

duced a PAL camcorder — the C35 —
which can accept interchangeable front
elements to give a variety of focal
lengths.

Optically, the preferred position for
lens extenders and converters such as this
is behind the objective — not in front.

But in this case the glassware is
designed to work with the main group
and will appeal to many with its ability to
provide a 5.9mm focal length. Sadly, we
won’t see this model in Australia.

Smaller, and launched recently in
Australia, was Mitsubishi’s line of three
VHS-C machines. One of the camcorders
was in Super-VHS-C, and all weighed in
at just 690g — beating the new small Hi8
Sony model (see below) by a week or
two.

The Mitsubishi camcorders are so light

Canon’s E850 — butterflles and ‘Sur le Pont d’Avignon’.
20 ELECTRONICS Australia, December 1991

a digital stabiliser is installed to steady
the hand, this time operating in both ver-
tical and horizontal planes — unlike
Panasonic’s vertical-only approach in
their S1 (see box: ‘Shake removal —
Panasonic vs Mitsubishi).

The high band HS-CX7 has a six-mode
‘Event’ system — Portrait, Sunset, Golf,
Ski or Sports — indicating its target
market is the average video maker wish-
ing to gain an edge in quality. The 1/3"
CCD image sensor has a pixel count of
420,000.

Fast, faster

Returning to the high performance or
‘large’ end of the market, Panasonic has
produced an S-VHS camcorder — the
MS95 — which carries lens aperture data
in the viewfinder in half-stop increments.
The high speed shutter runs to 1/16,000
sec, with intermediate steps.

It’s worth noting the relentless passion
with which video pursues higher and
higher shutter speeds, while the amount
of light available is strictly finite.

With the MS95’s lens wide open at
F/1.7 on a bright sunny day, the fastest
shutter speed that would produce an ade-
quately lit image would be around
1/4,000 sec.

Stretching to 1/16,000 sec would see
the image underexposed by two stops!
Ultra high speeds will see image darken-
ing, but perhaps motion analysis boffins
can summon up the required volume of
illumination.

Panasonic has had major success with
its ‘G series’ of low priced units, but the
MS95 will have considerable appeal to



Mitsubishi’s CX7 — Super-VHS and an electronic stabliliser that steadles the
pictured with claimed minimal quality loss.

serious video makers. At just over a kilo,
it’s another entrant in the ‘hall of heft’.
However, it has impressive specs. It uses
an amorphous head and an FIT (Frame
Interline Transfer) CCD.

Compared to a conventional CCD, the
FIT CCD sends signals at high speed (50
times faster than normal) through the
Vertical Transfer CCD to the charge
storage section located underneath. The
memorised signals are output through the
Horizontal Transfer CCD. The result is
virtually no smear in the imaging cir-
cuitry.

I did discover an undocumented fea-
ture in the 95, which should excite home
video makers keen to do frame-accurate
edits in post production: the inclusion of
a VITC (Vertical Interval Time Code)
generator.

The code generator works automat-
ically without any prompting from the
operator, allowing individual frame ad-
dresses to be encoded onto the tape, then
later accessed, selected — and compiled
to produce an edit list. However, not
every VITC-able editing controller can
read the MS95’s type of VITC code. The
95 produces uses only two lines of the
blanking signal for the code — the
professional standard.

This aside, the exposure system in the
MS95 would appear to be one of the best
in a consumer camcorder — equal or su-
perior to the exposure schemes found in
Canon’s EX1 or Sony’s V5000.

And the big gain arrives when using
the unit in Program mode, with the lens
aperture working in concert with the

shutter speeds — both able to change by
subtle steps.

Still video

In Europe, Philips has surprised many
by designing and producing a locally
made S-VHS PAL camcorder model —
the VKR9550 — after a long period of
sourcing its units from JVC,

It is notable in being the first camcor-
der to carry an onboard VITC generator,
and enters the volatile field of still video.
The VITC inclusion is the result of col-
laboration between Philips and
Panasonic.

The Dutch company has a financial in-
terest in Alpermann+ Velte, virtually sole
producers of the all important chips. Im-
portantly, the machine has a full AV line
input, allowing it to be used not only to
reproduce VITC-encoded signals, but
take line inputs.

The still frame or ESP (Electronic Still
Picture) feature depends, uniquely, on the
9550’s ability to record a complete,
single frame of action every 25th of a
second. Normally, a camcorder shoots
two fields to make a complete video
frame, but access to only one of the fields
(and consequent loss of resolution) has
been possible until now.

The 9550 records complete frames
every 1/25th of a second, which it then
divides to a pair of fields for TV
playback. VITC code is used to access
the individual frames for replay. The
result is a doubling of definition, further
assisted by its 2/3" sensor chip.

Again this model is not for Australia,
unfortunately, due to the need for a
sophisticated service setup.

Panasonic’s high level MS95 — half stop exposure changes, and an
undocumented integral time code generator.
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Camcorders

Top tiny

But the most talked-about camcorder
of 1991/92 is likely to be Sony’s new Hi8
TR705. Industry competitors have still
not finished their bitter barking about
Sony’s premature introduction of the
TR45 palmcorder earlier this year. Now,
many cats will pursue even more pigeons
as the TR705 offers even more in the
customary minuscule package.

The direction of the price for this unit,
as is the case with all fresh technological
wizardry, is in the pronounced direction
of UP. On the face of it, the Japanese
seem to be becoming increasingly adept
at performing miraculous ‘shrinks’ of
each new wave of electronic picture
paraphernalia, bedecking them with
more beguilingly attractive features —
yet managing to hike prices by 50% and
more.

In 1991 Australian companies saw
demand dry up because of the reces-
sionand the Gulf War. Old stock
lingered in warchouses, while new
models queued for release — the
Japanese dislike price cutting. Now,
prices have fallen and buyers show signs
of returning. Possibly by coincidence,
Sony forestalled a possible price war
by introducing a radical new model —

f L Ha'rdl,"am ln 5

Sony’s tiny but powerful TR705 —
around 800g, but offering HI8 format.
One to watch In 1992.

helping to ‘ramp up’ prices by delivering
added value features such as high band
recording.

The TR705 is physically almost identi-
cal to its standard TR75 equivalent, yet is
slated to sell for around a thousand dol-
lars more.

How? Because it is in Hi8 format, and
has some appealing features such as a
combination aperture/gain control which
has full viewfinder indication of what is
happening. Small, and weighing little
more than 800g, the Sony is a tech-
nological masterpiece of miniaturisation.
A redesign of the tape path is claimed to
cure picture instability — a little- known
bane of small designs.

Over 400 lines of resolution is one
benefit, aided by an effective 440,000-
pixel CCD. Using a ‘Cat’s Eye’ CCD, the
camcorder can also pick up images as
low as 2 lux — roughly the light of a
small candle. The auto focus is also a
very rapid one, able to pull from inﬁnity
to 1cm in a second or so.

Then, to add a touch of the jet set to the
whole tiny package, the 705 has a world
time/date function, allowing you to dial
in local time so that your tapes carry the
exact moment and day your international
video action was seized.

What’s next

The format wars — Video 8/Hi8 vs
VHS/S-VHS/VHS-C — look likely to
continue until 1996, in which year the in-
dustry is expected to release consumer
digital video to the awaiting
videographic hordes.

Analog will be-dead — officially.
Linear tape may also be presumed life-
less at this time.

The recording medium to replace tape
could well emerge from at least three
technologies already in the pipeline:
Sony’s 2.5" MD photo-optical disks,
Philips’ DCC cassettes and the little
known ICI ‘Digital Paper’.

All have immense storage potential,
with similarly small bulk in the media it-
self. u

Shake removal: Panasonic vs Mitsubishi

The smaller the camcorder, the greater the chance of operator-
induced shake — an inescapable fact. Panasonic's pioneering
stabilising camcorder — the S1 — uses comparative analysis of
consecutive frames, a frame store and correction algorithms to
produce a steady video picture. Unfortunately, the system is
unable to distinguish between a shaky hand and a shaky sub-
jectl Odd motion artefacts occasionally cause some interesting
effects, and an overall picture quality loss of around 15% is
another penalty.

Even where there is no

A hand shake, a high contrast

P subject moving in the

foreground causes the
background to move in the

l opposite direction.

background

A person who turns abruptly
in the frame, is seen by the
non-Mitsubishi stabiliser as
camera shake, causing the
whole picture to shake.

Mitsubishi’s approach is to detect the physical instability of the
camcorder itself — in vertical and horizontal directions. It then
converts this information to electrical impulses, and applies this
data directly to the CCD signal before it reaches the record
heads. Little or no picture degradation is claimed, and odd motion
artefacts are not introduced.

The accompanying diagrams describe how Mitsubishi sees
the problems in Panasonic’s method. The writer felt it un-
necessary to show Mitsubishi's steady picture. After all,
‘steady’ is steady!

!

When a high contrast
subject, eg a person, moves
closer to the camera, the
background shakes.

When a person passes in
front of a bright background,
eg a window, the non-
Mitsubishi system causes
the whole image to shake.

WINDOW

€d--cccec=-

The Panasonic method of Image stabilisation — as assessed by Mitsublishl.
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BOOK SHOP

DATA & REFERENCE

DIGITAL IC EQUIVALENTS AND PIN
CONNECTIONS

BP140 ~$18.00
Shows equivalgnts.-and-pif connechoqs olfa popular
usemnenl;lep selection af ‘Europsap) icah--and
Japanese o Uw)lam "delals of packaging,
families, fu ns ‘manufacturer and country of origin.
LINEAR IC EQUIVALENTS AND PIN

CONNECTIONS

———

BP141 $18.00
Shows equivalents and pm ooru;aatm w-t‘pgpular

user-orientaled...selection™ uropym, A rican and
Japanese }near lAlso |n¢ludes jon,
manufaclurbﬁ_,ianMunl‘rybl«&

POWER SELECTOR GUIDE —
BP235 _ " o | lS

Covers Power.deyicas ificludi Dmﬁﬂm{

FETs and Paile {f ?19

ELECTRONIC HOBBYISTS HANDBOOK

BP233 $16.00
Mr RA. Penfold has used his vast knowledge of hobby
electronics to provide a useful collection of data for the
amateur electronics enthusiast, in a single source where it

can be quickly and easily located.

RADIO AND ELECTRONIC COLOUR CODES
AND DATA CHART

BP7 $4.00

Covers many colour codes in use throughout the world, for
most radio and electronic components. includes resistors,
capacitors, transformers, field coils, fuses and battery leads,
speakers elc.

CHART OF RADIO, ELECTRONIC,
SEMICONDUCTOR AND LOGIC SYMBOLS
BP27 $4.00
llustrates the common, and many of the not so common,
radio and electronic, semiconductor and logic symbols that
are used in books, magazines and instruction manuals etc.,
in most countries throughout the world.

CIRCUITS & CONSTRUCTIONAL
PROJECTS

IC PROJECTS FOR BEGINNERS

BP97 $8.50
Offers a range of simple projects based around a number of
popular and inexpensive linear and digital integrated circuits.
With most projects, complete iayout and/or point to point
wiring diagrams are included to help simpiify construction.
30 SOLDERLESS BREADBOARD

PROJECTS - BOOK 1

BP107 $11.00
Each project, which is designed to be built on a *Verobloc"
breadboard, is presented in similar fashion with a brief ciccuit
description, circuit diagram, component layout diagram,
components list and notes on construction and use where
necessary. Wherever possible the components used are
common to several projects.

30 SOLDERLESS BREADBOARD

PROJECTS - BOOK 2

BP113 $6.50
This book describes a variety of projects that can be built on
plug -in breadboards using CMOS logic IC's. Each project
contains a schemalic, list and operational notes.
POPULAR ELECTRONIC PROJECTS

BP49 $9.50
Provides a collection of the most popular types of circuits

and projects covering a very wide range of interests,
including Radio, Audio, Household and Test Equipment
projacts.

HOW TO USE OP-AMPS

BP88 $11.00
This book has been writien as a designer's guide covering
many operational amglifiers, serving both as a source book
of circuits and a reference book for design calculations. The
approach has been made as non-mathematical as possble
and it is hoped, easily understandable by most readers, be
they engineers or hobbyists.

IC 555 PROJECTS

BP44 $9.50
Every so often a device appears that is so useful that one
wonders how life went on without #. The 555 timer is such a
device. Included in this book are basic and general circuits,
motorcar and model railway circuits, alarms and
noise-makers as well as a section on the 556, 558 and 559
timers.

50 SIMPLE LED CIRCUITS

BP42 $6.00
Contains 50 interesting and useful circuits and applications,
covering many different branches of electronics, using one
ol the most inexpensive and freely available components -
the light-emitting diode (LED). Also includes circuits for the
707 common anode dispiay.

50 SIMPLE LED CIRCUITS - BOOK 2

BP87 $6.00
A further range of uses for the simple LED which
complements those shown in book number BP42.

50 PROJECTS USING RELAYS, SCRs

AND TRIACs

BP37 $8.50
Relays, silicon controlled rectifiers (SCR's) and
bi-directional triodes (TRIAC's) have a wide range of
applications in electronics. This book gives tried and
practical working circuits which should present the minimum
of difficulty for the enthusiast to construct.

MINI-MATRIX BOARD PROJECTS

BP99 $6.50
This book provides a seloction of 20 useful and interesting
circuits, alt of which can be buik on a mini-matrix board just
24 holes by 10 copper strips in size.

REMOTE CONTROL HANDBOOK

BP240 $13.00
Replaces our original book DP73 and is aimed at the
electronics enthusiast who wishes to experiment with
remote control in its many aspects and forms.

MODEL RAILWAY PROJECTS

BP95 $8.50
Provides a number of useful but reasonably simple projects
for the model railway enthusiast to build. The projects
covered include such things as controllers, signal and
sound effects units, and to help simpkly construction,
stripboard layouts are provided for each project.
ELECTRONIC PROJECTS FOR CARS

AND BOATS

BP94 $9.50
Describes fifteen fairly simple projects for use with a car
and/or boat. Each project has an explanation of how the
circuit works as well as constructional details including a
stripboard layout.

POWER SUPPLY PROJECTS

BP 76 $7.50
Mains power supplies are an essential pat of many
electronic projects. This book gives a number of power
supply designs, including simple unstabilised types, fixed
voltage regulated types, and variable-voliage stabilised
designs, the latter being primarily intended for use as bench

supplies for the electronics workshop. The designs provided
are all low-voltage types for semiconductor circuits.
ELECTRONIC SECURITY DEVICES

BPS6 $9.50
This book, besides including both simple and more
sophisticated burglar alarm circuits using light, infra-red and
ultra-sonics, also includes many other types of circuit as
well, such as gas and smoke detectors, flood alarms,
doorphone and baby alarms, etc.

PRACTICAL ELECTRONIC BUILDING
BLOCKS-Book 1

BP117 $8.50
PRACTICAL ELECTRONIC BUILDING
BLOCKS-Book 2

BP118 $8.50

These books are designed to aid electronic enthusiasts who
like to experiment with circuits and produce their own
projects. The circuils for a number of building blocks are
included in each book, and component values and type
numbers are provided in each case. Where relevant, details
of how to change the parameters of each circuit (voltage
gain of amglifiers, cut-off frequencies of filters, etc.) are
given so that they can be easily modified to suit individual
requirements. No difficult mathematics is involved.

HOW TO DESIGN ELECTRONIC PROJECTS
BP127 $9.00
The aim of this book is to help the reader to put together
projects from standard building blocks with a minimum of
trial and emor, but without resorting to any advanced
mathemalics. Hints on designing circut blocks to meet your
special requirements where no "stock® design is available

are also provided.

HOW TO DESIGN AND MAKE YOUR OWN
PCBs

BP121 $6.50

Chapter 1 deals with the simple methods of copying printed
circuit board designs from magazines and books and
covers all aspects of simple PCB construction as
comprehensively as possible.

Chapter 2 covers pholographic methods of producing
PCB's and Chapter 3 deals with most aspects of designing
your own printed circuit board layouts.

S.W., AMATEUR RADIO
& COMMUNICATIONS

COMMUNICATION (Elements of
Electronics-Book 5)

BP89 $11.00
A look at the electronic fundamentals over the whole of the
communicalion scene. This book aims 1o teach the
important elements of each branch of the subject in a style
as interesting and practical as possible.
AN INTRODUCTION TO AMATEUR RADIO
BP257 $11.00
Gets you started with the fascinating hobby that enthrals so
many people the world over.

INTERNATIONAL RADIO STATIONS GUIDE
BP255 $16.00
Totally revised and rewritten to replace the previous edition
{BP155), this book contains considerably more information
which is now divided into thiteen sections including:
Listening to SW Radio, ITU Country Codes, Worldwide SW
Stations, European, Middle East & N, African LW Stations,
European, Near East & N. African MW Stations, Canadian
MW Stations, USA MW Stations, Broadcasts in English,
Programmes for DXer's & SW Listener, UK FM Station,
Time Differences from GMT, Abbreviations,
Wavelength/Frequency Conversion

Continued page 35




NEW BOOKS

The RS-232C maze

RS-232 MADE EASY, by Martin D.
Seyer. Second edition, published by
Prentice Hall, 1991. Soft cover, 230 x
150, 436 pages. ISBN 0-13-749854-3,
Recommended retail price $51.95.

Like the first edition of Seyer’s book,
this new edition is designed to give the
reader a good, solid understanding of the
ins and outs of the still very widely used
RS-232C serial data interface. The book
has now been expanded to include a
chapter answering the most frequently
asked questions about serial connections,
plus pin connections for more than 800
devices in the appendices.

The book seems to be written more for
the novice than the expert — an elabo-
rate analogy is drawn between move-
ment and control of a railway system and
data communication via the RS-232 in-
terface. This analogy is very well devel-
oped to introduce all the common
technical terms and concepts. But the
very extensive appendices (13 in all),
which make up over 75% of the book,
provide .the information for anyone to
design their own interconnecting cables
for almost any situation.

Chapters 1-2 introduce the need for a
communication standard, and explain
the meanings of common jargon like
‘simplex’, ‘half-’ and ‘full-duplex’, and
asynchronous vs. synchronous commu-

nication. Chapters 3-5 explain the opera- ,

tion of modems for asynchronous
communication, the advantages of
‘dedicated’ or permanently leased phone
lines, and synchronous environments
with their controlled timing rates.

Chapter 6 covers secondary signals
and flow control, while chapter 7 ex-
plains the cross connections for ‘null-
modem’ cables used to directly
interconnect devices over distances of up
to 15 metres. Finally, chapter 8 answers
the questions most commonly asked of
suppliers and installers of serial commu-
nication systems.

I found the book very easy to read and
understand — it will be a great reference
next time a cable has to be made up for
RS-232 devices. The author’s use of the
‘train line’ analogy seems to me espe-
cially effective in explaining the mean-
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ing of communications jargon, much of
which can be off-putting until you be-
come familiar with the actual concepts
involved.

The review copy came from Dick
Smith Electronics. It is currently avail-
able from DSE stores (catalog No. B
6098) at a special introductory price of
$49.95. (PM.)

Japanese technology

SEMICONDUCTOR DEVICES FOR
ELECTRONIC TUNERS, by Seiichi
Watanabe. Published by Gordon and
Breach Science Publishers, 1991. Soft
cover, 215 x 140mm, 142 pages. ISBN
2-88124-475-0. Recommended retail
price $US70 ($US35 for Science and
Arts Society members).

This is volume 13 in an ongoing series
of monographs designed to inform the
rest of the world of progress by Japanese
researchers in leading edge technology.
The topic in this case is devices for elec-
tronic tuners — tuning diodes, band
switching diodes, amplifying devices
and their system circuit design. Such tun-
ers are widely used for VHF, UHF and
CATV channels because of their superi-
ority in terms of size, speed of tuning,

reliability and integration of additional
functions such as channel memory and
remote control.

Chapter 1 covers the evolution of elec-
tronic tuners with their low distortion
and low-noise characteristics; chapter 2
then covers the analysis, design and fab-
rication of the voltage-variable capaci-
tance diodes which do the actual tuning;
chapter 3 deals with the design and fabri-
cation of band-switching diodes for
channel selection; chapter 4 the front-
end RF amplification by dual-gate
MOSFETs and the use of GaAs
MESFETs for UHF signals, with their
improved noise figures but inferior
cross-modulation; and chapter 5 gives a
description of monolithic ICs function-
ing as mixer and oscillator with an im-
pedance-matched output.

As we have come to expect from this
series, this new volume is very thorough
and technical, but at the same time well
written and clearly illustrated. A very in-
formative and useful volume for anyone
interested in this (admittedly rather
specialised) area.

The review copy came from Gordon
and Breach in New York, but the book
lists their Australian address as Private
Bag 8, Camberwell Vic 3124. P.M.) =
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New & Bestselling Books

Ml from TAB McGraw-Hill

AMATEUR RADIO

THE BEGINNERS HANDBOOK

OF AMATEUR RADIO, 2nd edn

Laster 0.8306.2965.3 $28.95
A complete self-teaching course, from basic electromag-
netic theory through RX/TX equipment to Ham radio
practices and procedures, plus more advanced topics,
like using computers, packet radio and satellite comms.
418 pages 1988

THE SHORTWAVE LISTENER'S ANTENNA
HANDBOOK

Traister 0.8306.1487.7

The complete guide to understanding, designing,
building and installing all kinds of shortwave antennas.
A great way to improve your SW reception and increase
your listening enjoyment. 190 pages 1982

$21.95

TRANSMITTER HUNTING:

Radlo Direction Finding Simplifled

Moell 0.8306.2701.4 $31.95
Leam to use transmitter hunting for practical purposes
and just for fun. You'll be able to find jammers and other
malicious interference, and maybe save lives by locating
lost aircraft or boats. 322 pages 1987

EQUIPMENT REPAIR
AND MAINTENANCE

TV REPAIR FOR BEGINNERS, 4th edn

2wick 0.8306.2180.6 $33.95
Completely updated and illustrated with schematics and
annotated photos, this book makes it easy for you to
find and correct a huge variety of problems, on all types
of set. It even guides you on which repairs you can
safely do yourself, and which need professional help.
345 pages

TROUBLESHOOTING AND REPAIRING

FAX MACHINES

McComb 0.8306.3778.8 $28.95
A fax machine is a bundle of high-tech circuitry, but
most faults are caused by dirty contacts, broken wires,
dirty printing elements, worn belts and rollers, and
damaged paper. Flowcharts help you diagnose and fix
simple and complex problems yourself. 224 pages

HOME VCR REPAIR ILLUSTRATED

Wilkins 0.8306.3711.7 $33.95
Most VCR problems are caused by one component that
is worn, loose, bent or dirty .Save money by doing the
repair yourself - you don't riged expensive tools or test

equipment! Lots of detailed photos illustrate how to find
and correct most common VCR problems. 383 pages

TROUBLESHOOTING AND REPAIRING VCRs,

2nd edn

McComb 0.8306.3777.X $31.95
Gordon McComb explains how to carry out preventative
maintenance as well as supplying flowcharts for
faultfinding and repair. He even includes problems not
caused by your VCR (e.g. anticopying signals.)

412 pages 1991

TROUBLESHOOTING AND REPAIRING
ELECTRONIC CIRCUITS, 2nd edn

Goodman 0.8306.3258.1 $31.95
Block diagrams and schematics help you get it right first
time as you use this book to fix circuitry in TVs, remote
controt units, stereo components and CD players, VCRs
and more. 312 pages 1990

COMPACT DISC PLAYER MAINTENANCE

AND REPAIR

McComb 0.8306.2790.1 $24.95
With a preventative maintenance schedule, and packed
with quick and reliable answers to the problems of
repairs, this book provides all you need to ensure your
CD player will be working perfectly years from now. 245
pages 1987

CONSTRUCTION PROJECTS

AMPLIFIERS SIMPLIFIED, WITH 40 PROJECTS

Horn 0.8306.2885.1 $18.95
Read this book for a complete course in amplifier
technology, or use it as a reference for specific
information on any amp as you need it. The projects will
give you experience in working with different amps, and
form the basis for your own designs. 200 pages 1987

BUILD YOUR OWN TEST EQUIPMENT

Davidson 0.8306.3475.4 $29.95
All there is to know about constructing inexpensive, high
capacity, troubleshooting equipment for almost any
purpose. There are projects for everyone from the
beginner to the seasoned professional. 286 pages

DESIGN AND BUILD ELECTRONIC POWER
SUPPLIES

Gottlieb 0.8306.6540.4 $29.95
Includes the 20kHz power switch standard, but also
covers high frequency devices, resonant-mode
switching, current-mode control, IGBT power switches,
MCT thyristors, and more new advances. 165 pages

Troubleshooting and Repairing

AX
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GORDON McCOMB'S TIPS AND TECHNIQUES FOR
THE ELECTRONIC HOBBYIST

McComb 0.8306.3485.1 $29.95
Whatever your level of skill, you'll be able to use this
book as a source of ideas, a test book on techniques
and procedures, or a databook of formulas, functions
and components. It contains all the basic information
you need when experimenting with electronics, and
advice on becoming more efficient, clever and safe.

288 pages

GENERAL

THE ELECTRONICS WORKBENCH

Horn 0.8306.2525.9 $31.95
Don't overspend, or buy test equipment you don't need
for your workshop. This book looks at each major
category of equipment to give you the facts you need to
design and equip your permanent or portable work-
bench. 255 pages

BEGINNER'S GUIDE TO READING

SCHEMATICS, 2nd edn

Traister 0.8306.7632.5 $18.95
A step-by-step guide through every phase of under-
standing and using electronic circuit diagrams. Find out
how the symbols work together, how to read symbol
combinations, and then draw your own schematics! 130
pages

DAT: The Complete Gulde to Digltal Audlo Tape
Horn 0.8306.3670.6 $21.95
Lower distortion and noise, wider dynamic range, better
frequency response - all advantages of DAT over
conventional analogue techniques, plus it can be
recorded again and again with no loss of quality. Find
out all about the newest technology becoming available
to the home music lover. 256 pages

Prices and avaiiability are subject to change without notice.
* All books are softcover.

————— % ———— *MONEY-BACK GUARANTEE - ORDER FORM* — — — — — — — —
N I enclose payment now by: 0O Cheque O Visa O Bankcard
Company: O Mastercard Q AMEX
Address: Card Number  Signature:
Plcode: Ph: LI T T I ITTTT I T T T ] ExpiryDae
* If not completely satisfied, books can be returned in resaleable condition within 21 days of date of invoice for a full refund. —t
QTY | ISBN NUMBER AUTHOR TITLE PRICE $

MAIL or FAX TO: McGraw-Hill Australia Pty Limited,

4 Barcoo Street Roseville NSW 2069 Ph: (02) 417 4288 Fax: (02) 417 5687
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Packard Digital Scopes

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

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

The 54600A offers two channels, while the
54601A offers four channels. Both instruments
feature a sampling rate of 20 megasamples/ second,
with ‘random equivalent time sampling’ to give a
guaranteed bandwith of 100MHz for all repetitive
signals, and 2MHz for single-shot measurements.
Needless to say they have an inbuilt
microprocessor, and can automatically measure
most waveform parameters of interest: voltage
(peak-to-peak, average or RMS), frequency, period,
pulse width, rise and fall times, duty cycle — all to
better than 0.4%. Any screen display can be stored
in memory, sent to a printer or passed to a personal
computer for further analysis, via optional RS-232C
or IEEE 488 communications interfaces.

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

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

HOW TO ENTER: Simply phone (008) 242 630 and have your credit card details ready for
our operator. If you do not have a credit card then fill out the coupon attached and post « if
the coupon is missing, send your name, address, phone number and cheque to: Federal
Publishing Company, Freepost No. 3, P.O. Box 199, Alexandria, NSW 2015. Any enquiries
can be made by phoning (02) 693-6666. Unsigned orders cannot be accepted.

CONDITIONS OF ENTRY: 1. The competition is open only to Australian residents
authorising a new or existing subscription to Electronics Australia before last mail on
22.01.92. Entries received after closing date will not be included. Employees of the Federal
Publishing Company Pty Ltd. and Hewlett-Packard, their subsiduaries and families are not
eligible to enter. 2. South Australian Residents need not purchase a subscription to enter,
but may enter once by submitting their name, address and a hand drawn facisimile of any
coupons to Federal Publishing Company Pty Ltd. P.O.Box 199, Alexandria, NSW 2015. 8.
Prizes are not transferrable or exchangeable and may not be converted to cash. 4. The judges’
decision is final and no correspondence will be entered into. 5. Description of the competition
and instructions on how to enter form a part of the competition conditions. 6. The
competition commences 23.10.91 and closes last mail on 22.01.92. 7. The draw will take place
in Sydney on 24.01.92 and will be announced in the Australian 31.01.92 and a later issue of
the magazine. 8. The first prize is an HP54601A valued at $4693. The second prize is an
HP54600A valued at $4652. Total prize valued at $9345 (includes tax). 8. The promoter is
Federal Publishing Company Pty Ltd, 180 Bourke Rd, Alexandria NSW 2015. Permit No.
TC91/0000 issued under the lotteries and Art Unions Act 1901; Raflles and Bingo Permit
Board Permit No. 91/0000 issued on 00/00/91;ACT Permit No. TP91/0000 issued under the
Lotteries Act, 1964; NT Permit No. 91/0000.
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Our evolving network
of communications - 2

In this second of his articles describing the new technologies that are being introduced to our
telecommunications networks, the author looks at SS7 ‘common channel’ signalling and some of
the ‘Intelligent Network’ services that it can be used to provide. The telephone companies expect
such services to become both popular and lucrative, in the near future.

by ROBERT OWEN

The part of the telecommunications
network whose upgrading is having the
most wide-ranging effect on the net-
work is in itself invisible to the
telephone user. This upgrade is in the
signalling method used between
telephone exchanges, to ‘set up’ and
‘take down’ calls.

The new system, called Signalling
System Number 7 or ‘SS7T’ for short, is
different from most other signalling sys-
tems in that the channel used to send
call set up and take down messages is
separate from the channel used to trans-
mit speech.

With SS7, although the 64kbps voice
channels used to transmit voice or data
are still reserved for the duration of the
call, the signalling information neces-
sary to set up or take down the call are
routed between exchanges on a
separate packet-switched network.

The physical circuits that the signall-
ing packets take are called signalling
links, and need not follow the same
geographic path as their associated

voice channels, as shown in Fig.7. Be-
cause the signalling links transmit pack-
ets of data, and because the amount of
signalling per call is small compared to
the duration of the call itself, signalling
information relating to the connection
of thousands of 64kbps voice channels
can be multiplexed onto one signalling
link, In practice though, several signall-
ing links would be used in parallel in
case one link failed.

Although the signalling links between
nodes will usually closely track the
voice circuits that they control, a more
complex and powerful network is being
developed. Additional nodes called sig-
nal transfer points are being introduced
into the network, which only handle sig-
nalling links. These signal transfer
points will be connected to the nodes
that handle voice circuits and can be
used to route SS7 packets should the
direct links fail (see Fig.8).

Another advantage to using signal
transfer points to control the flow of
SS7 packets is that the people respon-

sible for both network planning and
day-to-day operation and maintenance
can take a more global view of the
network.

This is quite different from today’s
telecommunications network, where
each telephone exchange is more or less
an isolated island.

Using a separate signalling link for
call set up information allows for faster
call set-up and a more efficient use of
the network. But this on its own would
not justify the enormous expense that
the telephone companies are now
spending in order to deploy SS7 sig-
nalling.

The driving force behind the intro-
duction of this system is that
telephone companies will be able to
offer many more services to the user,
and these new services are expected to
be very lucrative.

An example of a new service depend-
ing on SS7 signalling is CLASS, or
Custom Local Area Signalling Service.

One of the advantages of using SS7

64Kb/s voice trunks

7

Telephone exchange

Signalling Link

Flg.7: Slgnalling system number 7 uses a separate signalling link between telephone exchanges, over which Is sent packet
data used In the first Instance to set up and take down calls. A single link Is used to convey this signalling data for a great
many calls. The advantage of this system Is that the common signalling channel can be used for other Information as well,
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Signal Transfer Point

=

Service Control Point and
Intelligent Network Data-
Base.

Telephone Exchanges

Subscribers

Fig.8: In the proposed future configuration of the network, the SS7 signalling links will be used to link all of the exchanges
with signal transfer points and service control points, to provide an ‘Intelligent network’. This will provide additional services
such as caller Identlification and automatic call re-routing.

packets to set up a call is that the pack-
ets can contain a large amount of infor-
mation not previously transmitted with
the call set up information in older sig-
nalling systems. An example would be
the telephone number of the person
making the call.

Subscribers can purchase or rent
phones that display the calling party’s
number. The calling number is trans-
mitted from the called party’s ex-
change to his or her phone before the
first ring, using tones similar to com-
puter modem tones.

Knowing the telephone number of the
calling party allows the called party to
look at the display on the phone and to
select the calls that they wish to answer.

Alternatively, this can either be done
by purchasing a more sophisticated
phone and programming the phone to
accept only calls from certain numbers,
or to pay Telecom a fee and to leave the
call selection to be performed at the
telephone exchange.

In either case, a table of calls that are
to be accepted or rejected is assembled
in software. Even if Telecom performs
the screening at the exchange, the sub-
scriber is still able to add or delete num-
bers from the list using the telephone in
their home or office.

In addition to accepting or rejecting
calls selectively, calls can be forwarded
to different locations depending on who

is calling. For instance, suppose a sales
person who works partly from home
goes on vacation. It will be possible
for the subscriber to set up a call for-
warding table associated with their
home, as follows.

Calls from customers will be for-
warded to their secretary at the office;
calls from a daughter at college will be
forwarded to their hotel in Queensland;
a call from the builder who needs the
key to their house will be forwarded to
the next door neighbour; and all other
calls will be sent to an answering
machine requesting the caller to leave a
message. The sales person can then call
their home number, enter an access
code, and get a playback of all the mes-
sages that have been sent.

Of course, in order to set up such a
sophisticated call forwarding scenario,
the sales person would need to know in
advance the directory number of the
phones from which the people would
be calling.

As an alternative example, consider
the following: a phone-in television
show is screened nationwide. The first
call to be accepted is from Perth. The
second call is now ready to be ac-
cepted, but the television show hosts
would like the next call to come from
New South Wales.

By changing the information in the
call forwarding tables, the show hosts

can alter the handling of incoming calls
so that only a call originating from New
South Wales will be accepted — other
calls can be directed to an an-
nouncement,

Similarly, as the show progresses, the
show hosts can further alter the infor-
mation in the tables to accept sub-
sequent calls from, say, Queensland or
Tasmania. All this will be done
without the viewers being aware of
the selection process.

So far we have only discussed trans-
mitting the calling party’s number
across the network. But the SS7
signalling system is flexible
enough to transmit other data
within the INFORMATION field
of signalling packets.

In addition to delivering the calling
party’s number, the name of the calling
party could also be transmitted for dis-
play on the called party’s phone.

Alternatively, if the called party was
not available a message could be sent
back to the calling party saying, for ex-
ample, ‘Gone for lunch. Back at 2pm’.
All this will be presented to the sub-
scriber on a display phone or PC.

It is these kinds of CLASS services,
made available by being able to deliver
more useful information during the SS7
call set up, that telephone companies
expect to become large revenue eamers
in the future.
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Communications

Intelligent Network

Historically, the routing of calls
within the telecommunications network
has been limited to analysing the num-
ber dialled, deciding on the best route
for the call to take, and then making
the connection. The older equipment
associated with telecommunications
allowed for very little else but these
functions to be performed.

With the advent of powerful com-
puters, dialled numbers can now be
routed to central databases, which can
look up tables associated with the
dialled numbers or apply algorithms to
the number.

The nodes in the network can then
handle or route the call according to the
information passed back from the
database. Within the public telecom-
munications network, these databases
are called Service Control Points, and
the corresponding ability to do more
than the simple routing of calls has led
to the development of a network ar-
chitecture called the Intelligent Net-
work, as shown in Fig.8.

In order to pass information from the
network to the service control points
and their associated databases, SS7 sig-
nalling links are used. The use of the
INFORMATION field within SS7 pack-

ets to handle other types of data, besides
call control messages, makes this sig-
nalling system a powerful tool in im-
plementing the Intelligent Network.

As an example of an Intelligent Net-
work service, consider a person
making a Freephone ‘008’ call and
dialling 008-123-456. The telephone
exchange must translate 123-456 into
a listed directory number, which can
be used to route the call.

To do this, the telephone exchange
from which the call was made will send
a packet of data to a central database
containing 008 numbers, asking for
123-456 to be translated into a listed
directory number. The database will
then send back to the originating ex-
change the actual number to which the
call is to be directed, e.g. (03)
555 1212. The advantage of keeping
this information in a central database
is that it minimises the number of
places that the data must be stored,
and keeps the administration as-
sociated with running the database to
a minimum,

As an alternative example, the New
York City Police Department splits up
the region into approximately 200 local
zones. An incoming emergency call to
the police is screened according to the
calling party’s telephone number, and
automatically directed to the ap-
propriate police communications centre.

Signal
Transfer
Polnt.

C
. [Local

Telephone
Exchange.

seN CE .
Polint and D3

|
Signal | |

Transfer
Polint.

L.oeal

Telephone
Exchange.

Fig.9: Using the intelligent network achleved using SS7, business travellers can
be given a single telephone number. They can be contacted on this number

wherever they move throughout the country.
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The problem occurs when a subscriber
moves and takes their telephone number
with them.

An intelligent network could solve
this by routing an incoming call not on
the basis of telephone number, but ac-
cording to the subscriber’s address —
contained in an intelligent network
database. The terminal on which the in-
coming emergency call was displayed
could also present other information re-
lated to the call. ‘

If a call was made to the fire depart-
ment, information on whether or not
dangerous chemicals were stored on the
premises could be presented or contact
telephones numbers could be given. All
of this information could be kept in a
central database.

With SS7 signalling being used for
emergency calls, even if a caller hangs
up before the police had answered
the telephone number of the calling
party would have been recorded by
the network. The caller’s telephone
number would then be presented to the
police communications centre for an
immediate response. This service
can be provided today by other
means; but without SS7, the present
system is too expensive to be imple-
mented country wide.

Additional services

So far we have discussed some
present uses of the Intelligent Network,
but the Intelligent Network can provide
many more services useful to the sub-
scriber. As an example, consider people
who take a portable PC with them when
they travel, in order to communicate
with head office.

When they reach their temporary des-
tination they need to find a phone jack
that is not being used; then they need to
configure their PC to interface with the
local telecommunications service; final-
ly they need to communicate their new
phone number to their business as-
sociates and family.

After perhaps a few days, they move
on to another temporary location where
they need to repeat the above proce-
dure. All this is wasteful of time, and
leads to delays in communicating with
the traveller.

Using the Intelligent Network, a per-
son can subscribe to a service called the
Universal Personal Number and is
given a special, unique directory num-
ber. This directory number stays
with the traveller whereever they
go nationwide.

Consider a business person who sub-
scribes to this service and is given a
directory number of, say, 765-4321. The



business person then buys a combined
PC/telephone set. Inside the set is a
PROM that contains a serial number
unique to that set. This serial number
is cross referenced within an Intel-
ligent Network database to the
subscriber’s directory number, 765-
4321. The subscriber now goes on a
trip from Sydney to Perth, taking their
PC/telephone with them.

In Perth, the person locates an unused
telephone jack and plugs in. When the
set is powered up, the telephone ex-
change to which the set is now con-
nected automatically gets sent a
message giving its serial number. This
message is passed on to an Intelligent
Network database, informing it of
their new location.

From now on, nationwide, the direc-
tory number 765-4321 will be as-
sociated with the telephone port in
Perth to which the set is temporarily
connected. Any call to this person’s
office in Sydney will be automatically
re-routed to the new temporary loca-
tion in Perth, as shown in Fig.9.

When the set is powered up, the Intel-
ligent Network database also transmits
to the local telephone exchange the
characteristics of the set. This data
could include baud rates for data, the
configuration of the keys on the set, or

charging information. When the person
turns off the power to the set, a discon-
nect message will be sent to the Intel-
ligent Network database, cancelling the
association between the directory num-
ber 7654321 and the telephone port in
Perth.

A person who now dials 765-4321
will get a recorded announcement,
saying that the called person is not cur-
rently connected to the network. Voice
mail or electronic mail could now be
left, for delivery to the business person
when he next connects to the network.

In order to reduce the loss due to the
theft of these sets, each subscriber can
be given a confidential identification
number. After powering up the set, but
before the set can be used to make calls,
the user must enter the identification
number for validation at a database. Al-
ternatively, the database could keep a
list of the serial numbers held in the
PROMs of stolen sets. This type of ser-
vice, available today with mobile car
phones, will become common within
the public switched telephone network
during the mid 1990’s.

In the third and last of these articles,
we will look at the Integrated Services
Digital Network or ‘ISDN’, and also its
broadband enhancement.

(To be continued) [ ]
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Product review:

DSE’s versatile
new ‘Karaoke’ unit

If you enjoy the increasingly popular Karaoke-style of ‘sing alongs’ as entertainment, this novel box
of tricks should be just the shot. As well as offering a number of clever Karaoke functions, it can
also act as a portable cassette player, mini PA system or AM/FM radio.

For those readers who may not be
familiar with the idea behind the
Japanese-coined Karaoke concept, it’s
essence is really quite simple: you just
sing along with popular recorded
music, which has had the main vocal
track removed. This is usually done as
a social form of entertainment, with
others taking their turn for a share of
embarrassment or glory, or simply
providing appropriate encouragement
from the sidelines.

To make the process more realistic,
the Karaoke vocalist uses a hand-held
microphone which has its output signal
blended in with the pre-recorded back-
ing music, which is in turn applied to
an amplifier and speaker system.

While this is all that’s required for
the most basic Karaoke system (provid-
ing you have access to recorded music
with the lead vocals removed), this new I
unit from DSE provides much more... WL—MLMM ‘

As you can see from the associated » g
photos, the ‘Ensing’ Karaoke system is o ande] 5008
a rather unusual looking device. The
box itself measures 320 x 170 x
170mm, with the ‘front’ panel holding
a cassette player mechanism and most
of the user controls. The ‘rear’ panel
provides the speakers (a 120mm
woofer and 60mm tweeter), mounted
behind a protective grill, while one of
the side panels is used to house the
remaining controls and connectors.

The unit can be powered by internal
batteries or from an external plugpack.
It can also receive signals from a radio
microphone (as well as from two nor-
mal microphone sockets), and amplify
signals from a variety of sources. It’s
literally a self-contained portable
Karaoke unit, and offers all of the com-
ponents necessary for a full Karaoke
session in a single compact box.

_FULL AuTo

il
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How it works

The most unusual thing about the
Karaoke unit is the way in which its
various components interconnect. For a
start, the cassette player mechanism is
equipped with stereo playback heads,
yet the unit is essentially a monophonic
system with only a single
amplifier/speaker combination.

This arrangement takes advantage of
specialised Karaoke cassettes which
have been recorded with the lead vocal
track occupying the tape’s right chan-
nel, and the main ‘backing’ music fully
panned to the left channel.

The idea of these tapes is that if you
wish to sing along with the backing
music only, you simply select the sig-
nal from the cassette’s right channel
and mix your own vocals (from the
microphone) into the music at an ap-
propriate level.

Conversely, you can isolate the lead
vocal part by monitoring the tape’s left
channel, for when you need to clearly
hear the lyrics and vocal style of the
original singer. As you would expect,
the two channels can also be simply
added together (mixed) when you want
to hear the song in its complete form.

The Ensing Karaoke unit can be
switched into this channel selection
mode by pushing the STEREOQ/-
UTAOKE button on the front panel to
the UTAOKE position, where the as-
sociated VOICE/MUSIC switch simply
toggles between the voice and music
signals (or the right and left channels,
respectively). When the STEREO
mode is selected on the other hand, the
two channels are just mixed together —
which passes both music and vocals to
the output.

The remaining Karaoke function but-
ton on the unit’s front panel is labelled
VOICE/CANCEL, which when in the
CANCEL position, places an ‘active’
attenuator circuit in the path of the
right (vocal) signal channel.

This rather clever arrangement al-
lows the signal level at the microphone
input to inversely control the volume of
the vocals from tape, so that each time
you sing, your own vocal sound auto-
matically replaces the original.

In fact it’s not unlike the vocal
‘ducking’ process commonly used in
commercial radio broadcasts, where as
the announcer speaks into the mic the
level of the current sound (say, music
or even a telephone caller!) drops by a
substantial degree.

In the case of the Karaoke circuit
however, the sound from the tape’s
vocal track is completely attenuated,

and only the microphone signal is
heard. Presumably, this allows the user
to practice along with the original
vocal track without having to con-
tinually press the UTAOKE/STEREO
button.

Controls & features

The other front panel controls are a
little more conventional, with volume,
bass and treble adjustments for the
overall sound, and mic and echo level
controls to help the user to ‘blend’ the
microphone signals into the main
music.

There are two 6.5mm mic input

The unit’s ‘rear’ panei showing the
Internal tweeter and woofer speakers.
Note the telescopic antenna on the top
panel.

sockets, where both signals are simply
mixed together and therefore equally
effected by the mic controls (echo and
volume).

Judging by the sound produced by
the internal echo unit, its circuit is
probably based around a ‘bucket
brigade’ delay line device (BBD),
which tend to present a rather bouncy,
but nonetheless useful echo effect.

Towards the top of the unit’s front
panel are the programming buttons and
indicator LEDs for the cassette player’s
Automatic Program Search System

(APSS) function. This allows the user
to both skip and find songs on the tape,
by programming in the number of sig-
nal ‘gaps’ (one between each song) to
be passed over by the cassette
mechanism, when FFWD or REW is
engaged while a tape is playing.

To select (say) four gaps to be
passed, you just repeatedly push the
SET button until the LED labelled ‘4’
is illuminated, then after the player has
passed the four signal gaps it drops
back into the play mode, and the song
immediately following the last gap will
be heard.

Also, the program count can be in-
stantly reset (returned to one) by push-
ing the CLEAR button. All in all, it’s
quite a useful feature for a Karaoke
system since it will automatically find
the start of the desired song, without
the user having to shuttle the tape back-
wards and forwards with the cassette
player’s keys.

The unit’s side panel holds the
remaining controls and connections;
these are a large tuning knob for the
AM/FM radio section, a band and func-
tion select switch, a volume control for
the radio microphone mode, RCA-type
sockets for an auxiliary audio input
(left and right), and the DC-input con-
nector for an external plugpack.

To change the main signal source for
the Karaoke unit the BAND SELEC-
TOR switch offers four positions,
which are labeled AM, FM,
CASS/AUX, and CASS/AUX/WIRE-
LESS. While the AM and FM positions
simply pass the radio signal to the out-
put as you would expect, the two latter
options allow more than one input
source to be heard. For example, the
CASS/AUX position is used for listen-
ing to signals from both the cassette
player and those from the AUX input
sockets.

It’s interesting to note that the unit’s
dedicated Karaoke functions, such as
the UTAOKE channel switching sys-
tem, will also work with the auxiliary
(AUX) input. So if a signal at the AUX
input was arranged in the Karaoke
fashion (vocals and music recorded in
the right and left channels respective-
ly), you could sing along with this ex-
temal source in the usual manner.

While they are rather thin on the
ground in Australia, there are
specialised Karaoke laser discs avail-
able which not only have the required
channel arrangement, but offer a video
signal which is used for displaying the
song’s lyrics in real time.

In fact, this ‘software’ forms the
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DSE ‘Karaoke’ unit

basis of the system in many of the so-
called Karaoke Bars.

Getting back to the Ensing Karaoke
unit, you may have noticed that the last
position of the selector switch is
nominated as an auxiliary, cassette and
‘wireless’ input. This allows an FM
radio microphone to be used instead of
(or as well as) those connected to the
two mic sockets, for a ‘cable-free’
Karaoke performance.

In this case, the radio is switched into
FM (mono) mode and its output signal
is passed through the WIRELESS
MIC-VOL control, which inde-
pendently sets the volume level of the
radio mic. All FM signals, by the way,
are picked up via a small telescopic an-
tenna mounted into the top of the
Karaoke unit’s case.

Singing along

Using the Ensing Karaoke system is
pretty straightforward, once you under-
stand how the various controls change
its function. Unfortunately, the sup-
plied manual is only of limited assis-
tance in this regard, as it seems to have
suffered badly during the Taiwanese to
English conversion; the result is per-
haps more humorous than helpful.

Nevertheless, once you’ve popped in
an appropriate Karaoke tape, plugged
in a microphone and hit the PLAY but-
ton, you’re ready to go.

The UTAOKE function allows you to
swap between the vocal and music
channels at the touch of a button, while
the ‘cancel’ mode of the VOCAL/-
CANCEL switch replaces the original
singer’s voice with your own in a
smooth and predictable manner. All in

all, the unit’s Karaoke functions work

very well.

The only real problem we en-
countered with Karaoke sessions was
the tendency for the unit’s mic preamp
to overload with a strong (read: ‘loud’)
singer, or if the microphone was held
too close to the vocalist’s mouth.

We initially suspected the quality of
the rather lightweight microphone sup-
plied with the Karaoke system, how-
ever an alternative mic produced the
same results. The general message is:
don’t sing too close to the mic.

The system’s amplifier/speaker com-
bination produces a surprisingly clean
and strong sound, considering the
restrictive nature of the system’s power
supply (nominally 9V) and speaker
enclosure (the Karaoke unit’s own
rather lightweight box).
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When pushed to its limits by a deep
and resonant male voice however,
many of the parts which are screwed
into the box (such as the cassette
mechanism) began to buzz and rattle
quite loudly.

If the unit is to be mainly used as a
radio and tape player, it should fulfill
this role quite well. The AM/FM radio
reception and tape replay quality is
typical of most radio/cassette units, and
should be more than adequate for most
users. Bear in mind however, that this
role is a little restricted because the unit
is orientated towards its Karaoke func-
tion — that is, it’s a mono system, and

” ENSING

The side panel holds a large radio
tuning dlal, the unit’s mode controls
and the external connectors.

the tape player doesn’t have recording
capabilities.

As a mini portable PA system, the
Karaoke unit also gives quite a
reasonable account of itself. The ability
to handle up to three microphones (in-
cluding the radio mic), and its capacity
for a relatively high acoustic output
makes the unit quite suitable for
birthday party announcements,
‘spruiking’, and so on.

Above all though, it’s intended to be
a versatile Karaoke system. In this

regard, the Ensing Karaoke system
does its job very well, and offers a
number of clever little features as a
bonus.

Software and hardware

Before you can enjoy a true Karaoke
session you will need a number of ap-
propriately recorded tapes, of course.
No problem here, since those forward-
thinking people at DSE can offer you a
choice of some 19 Karaoke tapes, in
around five different styles.

Each tape holds around 10 popular
songs which have been re-recorded for
the Karaoke format, and are not per-
formed by the original artists — the
idea of their voice being ‘replaced’ in a
Karaoke system may not appeal to
some of the more established singers!

The actual style of tapes range from
older ‘classic’ hits (‘New York, New
York’, etc), to more contemporary
‘pop’ songs such as those currently oc-
cupying the radio ‘music charts’. Note
that you are unlikely to find a title like
‘Joan Sutherland’s greatest hits’...

A number of these tape packages
offer two cassettes; one in the normal
Karaoke format, and another which has
only the backing track (and no vocals)
for each song recorded in true stereo.
Alternatively, some of these double-
packs simply have a spare blank tape,
while the Karaoke version of the songs
are on side one of the other tape, and
the ‘vocal-less’ stereo recording on side
two. By the way, the double-tape packs
are priced at $19.95 and are available
in five variations, while the remaining
14 single-tape packs are valued at
$14.95 each.

On the ‘hardware’ side of things, the
Ensing Karaoke system is priced at
$249, which includes the matching
microphone and a DSE 12V/1A plug-
pack to power the unit.

You will need to take some care with
the plugpack wiring however, since it
includes one of those small in-line plug
and socket sets for swapping the
polarity of the DC output. While these
make the plugpack itself a little more
versatile, it’s rather easy to end up with
the wrong polarity at its connector
plug, which can in turn severely
damage some equipment. However, the
answer is simple; glue or tape it per-
manently together.

Needless to say, all of the above is
available from your nearest DSE store.
So warm up your vocal chords and pop
down for a look at the Ensing Karaoke
system — it might be just what you
need to liven up those dull Saturday
nights. (R.E) (]
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enthusiasts.

AN INTRODUCTION TO LOUDSPEAKERS

AND ENCLOSURE DESIGN

BP256 $11.00
All you need to know about the theory and operation of
loudspeakers and the various types of boxes they may be
fitted into.

Also includes the complete design and constructional details
of how to make an inexpensive but high qualty enclosure
called the "Kapelimeister".

AUDIO PROJECTS

BP30 $8.50
This book covers in detail the construction of a wide range
of audio projects. The text has been diided into the
following main sections: Pre-amplifiers and Mixers, Power
Amplifiers, Tone Controls and Matching, Miscellaneous
Projects.

Al the projects are fairly simple to build and designed to
assist the newcomer 1o the hobby.

AUDIO (Elements of Electronics-Book 6)

BP111 $13.00
Analysis of the sound wave and an explanation of
acoustical quantities prepare the way. These are followed
by a study of the mechanism of hearing and examination of
the various sounds we hear. A look at room acoustics with a
subsequent chapter on microphones and loudspeakers then
sets the scene for the main chapter on audio systems,
amplifiers, oscillators, disc and magnetic recording and
alectronic music.

AUDIO AMPUIFIER CONSTRUCTION

BP122 $9.00
The following practical designs are featured and include
circuit diagram and description, Veroboard or PCB layout
and any necessary constructional or setting-up notes.

Chapter 1 - Preamplifiers: versatile microphone type based
on the NES5534; tape type using the LM3802; RIAA pre
amp; simple guitar pre amp; ceramic or crystal pick-up type;
active tone controls using a LF351; general purpose pre

amp.

Chapter 2 - Power amplitiers: simple low power battery type
using a 2283 IC; 2 watt using the TBAS20; 8 walt using the
TDA2030; 16 watt 12 volt P.A. amplifiers; 20 watt using a
MOSFET output stage; 100 watt DC coupled amplifier using
four MOSFETS in the output stage.

CHOOSING AND USING YOUR HI-Fi

BP68 $6.00
Provides the fundamental information necessary to make a
satisfactory choice from the extensive range of hifi
aquipment now on the market.

Help Is given to the reader in understanding the technical
specifications of the equipment he is interested in buying.

THEORY & CALCULATIONS
FROM ATOMS TO AMPERES
BP254 $12.00

Explains in crystal clear tamms the absolute fundamentals
behind the whole of Electricty and Electronics. Really helps
you to understand the basis of the subject, perhaps for the
first time.

FURTHER PRACTICAL ELECTRONICS
CALCULATIONS AND FORMULAE

BP144 $16.00
Written in the same style as the first book (BP53) and with
the same objectives in mind, this book is diided into the
following fourteen sections: Electricity, Electrostatics,
Electromagnetism, Complex numbers, Ampliliers, Signal
Generation and Processing, Communication, Statistics,
Reliability, Audio, Radio, Transmission Lines, Digital Logic
and Power Supplies.

THE SIMPLE ELECTRONIC CIRCUIT
AND COMPONENTS

BP62

ALTERNATING CURRENT THEORY
BP63

SEMICONDUCTOR TECHNOLOGY
BP64 $12.00
The aim of this series of books is to provide an inexpensive
introduction fo modern electronics so that the reader will
start on the right road by thoroughly understanding the
fundamental principles invoived.

BOOK 1: This book contains all the fundamental theory
necessary to lead to a full understanding of the simple
electronic circuit and its main components.

BOOK 2: This book continues with altemating current theory
without which there can be no comprehension of speech,
music, radio, television or even the electricity mains.

BOOK 3: Follows on semiconductor technology, leading up
to transistors and integrated circuits.

$12.00
$12.00

ELECT. & COMPUTER MUSIC
ELECTRONIC MUSIC PROJECTS
BP74 $9.50

Provides the constructor with a number of practical circuits
for the less complex items of electronic music equipment,
including such things as fuzz box, waa-waa pedal, sustain
unit, reverberation and phaser units, tremelo generator, etc.
MUSICAL APPLICATIONS OF THE ATARI ST's
BP246 $12.95
The Atari ST's are fast becoming the first choice in
computers for the electronic music enthusiast due to their
relatively low cost and MIDI interface. The Penfolds show
you how fo make the most of these machines musically,
with simple add-on circuits and program routines,

ulnbeusedlo

MORE ADVANCED MIDI PROJECTS
BP247

Carries on where book BP182 left off by providing
constructional details of some more advanced and
sophisticated projects such as a mixer, merge unit and
harmoniser etc.

ELECTRONIC SYTHESISER CONSTRUCTION

$11.00

BP185 $11.00
This book will enable a relative beginner to build, with the
minimum of difficulty and at reasonably low cost a
worthwhile mono-phenic synthesiser, and also leam a great
deal about electronic music synthesis in the process.

TV, VIDEO & SATELLITES

AN INTRODUCTION TO SATELLITE TV.

BP195 $12.95
As a definitve introduction to the subject this book is
presented on two levels. For the absolute beginner with no
previous knowiedge, the story is told as simply as it can be
in the main text.

For the professional engineer,. electronics enthusiast,
student or others with technical backgrounds, there are
numerous appendices backing up the main text with
additional technical and scientific details, formulae,
calculations and tables etc.

FAULT-FINDING

HOW TO GET YOUR ELECTRONIC PROJECTS
WORKING

BP110 $8.50
We have all built circuits from magazines and books only to
find that they did not work correctly, or at all, when first
switched on. The aim of this book is to help the reader
overcome just these problems by indicating how and where
to start looking for many of the common faults that can occur
when building up projects.

AUDIO AMPLIFIER FAULT-FINDING CHART
BP120 $4.00
This chart will help the reader to trace most common faults
that might occur in audio amplifiers. Across the top of the
chart are two “starting* rectangles, vis Low/Distorted Sound
Reproduction and No Sound Reproduction; after selecting
the most appropriate one of these, the reader simply follows
the arrows and carries out the suggested checks until the
fault in located and rectified.

GETTING THE MOST FROM YOUR
MULTIMETER

BP239 $11.00
It is amazing just what you can check and test with a simple
mukimeter il you know what you are doing. This book tells
the story, covoring the basics and relative merits of
analogue and digital instruments,component checking and
dealing with circuit testing.

MORE ADV. USES OF THE MULTIMETER
BP265 $12.00
A sequel to book BP239 showing the reader some more
advanced and unusual applications of that humble test
instrument - the simple multimeter.

HOW TO USE OSCILLOSCOPES AND OTHER
TEST EQUIPMENT

BP267 $12.00
Just as the title says, this book shows the hobbyist how o
elfectively use a number of pieces of electronic test
equipment including the oscililoscope.

To ordar, simply till In the coupon, remembering to included the code numbers and $5.00 postage and

handling. If the coupon Is missing, write down the names, code numbers and prices of the books you

require. Include your name, address, ph number, plus cheque, money order or credit card detalls (card
type, card number, expliry date and signature) and send It all to Federal Publishing, Freepost No.3,

P.0.Box 199 Alexandria, NSW 2015, Don't forget to sign all orders.
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FIVE CHANNEL SPECIAL
EFFECTS MIXER

A conaol or freestanding mixer

with 8 inbuiit special effects.

Designed for both DJ and studio use.

The following inputs are provided:

2 x tumtables - 4 x line inputs « 2 x low impendance
microphones.

Eight special effecta: siren, telephone, machine gun,
bombing, shooting, ambuiance, thunder, laser.

Other leatures: bass & treble control, Headphone Cue
monitoring,

CH1 to CH2 cross fader, mic talkover switch, master
volume level control and left & right LED VU meters.

A12013 $299.00

VIDEOCAM/VCR
AUDIO MIXER

A professional audio mixer

designed for the serious

home video movie maker

through to the home video

camera user. Background music and effects can be
fadedin and outto existing video tape sound tracks.

recordings.

auxillary and turntable.

Ideal for weddings, family, sporting and other
- input for a video camera, VCR, CD, tape, tuner,

- Mic panpots - Mic faders - Turntable faders - VU
meters - Mono/stereo switches - CD/Tape fader & more.
A12004.............. ssecamsiess «eeeTasTET ......$169.00

/
SURGE/SPIKE
SAFETY PLUG

Stand alone

3 pin plug

Plugs into socket adjacent to

the equipment that you want
to protect. Al outiets on &
power board can be
protected by inserting the
Trisngle Surge/Spike Plug
inte any of the lree outlets.
Green safety neon glows
when power is on.

Approval No. V88029

Total energy rating: 225
Joules (10/1000us)
Protection level: 275V
Nominal, 475V Peak.
Response Time: Better than
10 nanoseconds. Automatic

reset
X10060 . $25.00

‘—Gﬁz
SURGE/SPIKE
SAFETY CORD
SET 3 pin MAINS
plug to
3 pin IEC plug
Plugs directly into your
equipment and replaces

NBC-2 BATTERY
CHARGER

Nickel cadmium battery
charger for charging up
to six batteries
simiitaniously. Charges
UM3, UM4, & UMS nicads.
Charging circuits are
sutomstically selected
depending on the
physical size of the
battery and the charger.
Charging time 10-14 hre.
240V AC mains operated.
Requires NM4 or NM5
charging modules if UM4
or UMS batteries are to be
charged.
M23523 $22.95

7—;7
8-
MINI STEREO
EARPHONES

Impendance: 32 ohms
Sensitivity: 96dB
Freq. response: 40-
10,000Hz

Cord length: 1.2m
A14006

!

$4.95

POPULAR DELUX
HEADPHONES

your existing cord-set. Clear
moulded plugs at both ends
with green safety neons that
glow when power is on.
Approval Numbers: V88029,
V900297, V85006.

Total Energy Rating: 225
Joulee (10/1000us)
Protection level: 275V
Nominai, 475V Pesk.
Reeponse Time: Better than
10 nanossconds. Automatic

reset
X10080... ...$39.50

These headphones have
large soft ear cushions
as well as having
individual left & right
channel volume control.
$24.95

INDOOR SPIRAL
ANTENNA

+ 300 ohm ribbon cable
antenna
« Suits AM/FM tuners
and portable TV's.
« 1 metre lead with 300
ohm spade termiqals
L15040... ..$9.95

FOUR CHANNEL
STEREO AUDIO
MIXER
- Compact portable desk
mount or panel
mounting stereo mixer
with 5 band graphic
equalizer and twin LED
displsy VU meters.
« 3 x stereo magnetic
turntable inputs
switchable
« 3 x stereo line inputs-
switchable
« Headphone monitoring
on all channels
« 18 dB talk over switch
« Output sockets for
both the amplifier snd
tape deck

A12012 $399.95

VIDEO
ACCESSORIES

VHS VIDEQ HEAD
CLEANERS

New “wet dry, we1” sysiem
cieans and dries ali parts
which come into contact
with the magnetic 1ape
Fluid 15 applied direcily
on to cloth cleaning tape
prior to use. it uses clean
tape for each cleaning
operation Low drag lor
use tn sensitive
mechanisims

A11456 $1695

VIDEO / AUDIO

TRANSMITTER
A small compact unit
that allows transmission
of video & audio signals
{RF)to any TV set or
VCR within range of 30
metres. Idaal for
watching videos in the
bedroom or kitchen
without having to move
the entire VCR or having
long extention leads
running through the
house. Can also be used
as a transmitter fora
video camera. With
power on/off switch
audio and video leads
and supplied with an AC
adaptor.
A16150 Normaliy..$95.95
NOW ONLY.....$84.95

VIDEO
ACCESSORIES

ONE INFRA RED

REMOTE CONTROL

FOR YOUR VCR, TV, CD,
HIFI, & Aux!

This unit will repiace all your,
exiating remotes & is
programmabie to replace
future ones. Has liquid
crystal dispiay, Clock, alarm
& countdown timer...$67.95

ACCESSORIES
=)

COMPACT DISC CASES
Packe! of 3 siandard
replacement compact
disk cases.

”
by

[

HS-3000
HANDY SCANNER
INCLUDES FREE
SOFTWARE! PC PAINT
BRUSH & IMAGE TOOL
« Wide 4.13” (105mm) Scan

width

* 100/200/300/400
switchabie DPI resolution

- Four encoded modes:
B/W and three half tone
patterns,

« Thrity-two shades of grey.
+ Builtin scanner view
window for accurate
scanner placement.
X19945

DUST COVER
Keep your compuler and
accessories ree of dust and
grime while not in use

XT* Cover Set

AT* Cover Set
C21068

HEAD CLEANER DISKS
1t oaly takas nute amount
Al dust dirt or magnetie osude
particles on sonr dos e heads i
catne problems errons

i nninie oran expensie
service call Regular us

head dleanee will keep

desve tree of trouble causing
et aml help kevp vour sostem
ap and ranming, Hiese disk
cdeaners are sinple to e and
oncdude dheanig solntion aad
AR tons

o040 m

12560

RN IR |

.98 diskettes.,
(12585 Gt $4.95 1

HAVE THE CUTEST

MOUSE IN THE
HOUSE
WITH THESE
GREAT NEW
PRQD'UCTS!

MOUSE COVER

Be tha first in your office to
have a mouse that every one
will want use. This cute litile

mouse cover puts a bit of fun

and colour onto your desk
while keeping your mouse
free of dust!

C21069....

CLEANING KIT
Keep dust and dirt from
damaging your mouse with
this handy mouse cleaning

kit. This special rounded tool

will find its way into all the

hard to get at places. The kit

also comes with cleaning

fluid and 5 soft cioths to keep

your mouse spotless!

...$9.95

MOUSE KIT

Everything you need to keep
your mouse happy! You geta
mouse pad, a mouse holder, a

cleaning kit {previously
described) and a cute little
mouse cover.

9 C21072

MOUSE GIFT SET

Here it isl The ultimste mouse

kit. You get the cute little
mouse cover to prolect it
from dust, the mouse

cleaning kit with the rounded

tool & S clotha, the mouse

house and mouse pad all in a|

handy biack case.
C21074......

COMPUTER
CLEANING KIT

To gain optimum performance

and prevent damage to
valuable disks, this cleaning
kit has all you need to keep
your computer in top notch
performance. Anti-static
cleaning pads, cleaning
swabs, cleaning sotution, 5
1/4” & 3 1/2” cleaning

C21077...

...$19.95

L}

8" DOPED
PAPER CONE
« High compliance
rubber surround.
« 45 watts RMS
« Dark grey cone
- Black dust cap
« Black round frame
C10233... .$44.95

10" HIGH POWER
WOOFER

- With ribbed black
paper cone. - 40 watts
- Black dust cap
- Cloth edge
- Rubber mounting seal
C10228 $49.95

10" DOPED
PAPER CONE
« High compliance
rubber surround.
- 60 watts RMS
- Dark grey cone
- Black dust cap
« Black round frame
C10238 $59.95

O,

8" FULLRANGE
- Twin cone speaker
with white paper cone
ides! for public address
column speakers.
- 30 watta RMS
- Foam edge
» Whizzer cone
C10224. .$24.95

12" HIG { POWER
WOOFER

« With ribbed biack
paper cons « 50 watts
« Black dust cep
« Cloth edge
- Rubber mounting seal
C1022%. _ ...$64.95

6" HORN & LINE
X'FORMER

- “Yeatherproof p! stic
horn with 100 vo . iine
transformer
- 15 watts RMS
- Adjustable metal
bracket

C10218...........874.95

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




computer accessories

FLOPPY DISK
DRIVE SPECIALS!

JAPANESE DRIVE
SPECIALS

1.44MB 3 1/2"
(] 10+
$105  $99
1.2MB 5 1/4"
1-8 10+
$129  $119

&

THE BUTTON
SPIKE PROTECTOR

Surges and spikes are caused na
My by hghinming stnkes and icai

Switching but also by other equignien’

nemng switchea on and oM -wch s
‘lunrescent hghls eiectrc maotor s
dge eerers air o andiianer-. ot
For eftecive protechon suck spikes
MLst he slopped betore they reac
4wt equipmen Simply pl,g The

Button into an outiet anad » wil Prove: s

ih equipment plugged MIo adiacent

utlets on ‘he same branch
Tre Buon employs umque me'a

1u1€ vanisten tecnoiogy atg &
15500 ate 180 nules t elecer .
CTRIQy Ny ‘weethat

TIDAT D IGE 4t e
SPECIFICATIONS
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MAGIC STAGE
A working bench tor your Mouse
‘High quality ABS piastic and
ant-static rubberised 'op
-Stationary holder
«Includes pull-out shelf tor
Mouse
-Dimensions 280 x 260 x 25mm
« Fits over keyboard

€21080 op special
was $24.95

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

SPECIFICATIONS:

« Elecirical rating. 240V AC. 50Hz,
10A

+ 3 x Metal Oxide Varistors (MOV)

- Maximum clamping Voltage.
each MOV 710 volts at 50 amps

< Response time: Less than 25
Nanoseconds.

X10036.... ...$69.95

PHAX SWITCH

Lets you connect a
normal telephone
handset and a fax to the
same telephone line.

« Detects whether an
incoming cali is for the
phone or fax and
automatically puts it
through to the correct
unit.

- It automatically
switches when you pick
up the phone or use the
fax to make an outgoing
call.

SAVE $20 this Month!

X19090...

RITRON
MONITOR

SUPA VGA
COLOUR MONITOR

3 YEAR WARRANTY
This stylish & reliable
manitor has been designed
for Australian conditions &
comes with a 3 year
warranty.

Specs:

CTR: 14" 30° deflection,
dark-tint, non-glare.
Display Size: 245+/5mm x
180+/-5mm

Resolution: (max): 1Q24 x
768

Dot Pitch: 0.28"

X14532
: r WHAT'S NEW?

TECMOUSE

|
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| Microsoft serial &

: PC mouse compatible
1 (serail Version)

: » Stylish & ergonomic
| design gives a unique
: teeling of pleasure &
I comfort in your hands.
: - Feature touch button
1 contro}

: « Stream-lined design,
! glossy finish

: - Smooth well-balanced
: gliding

1

l_AN AMAZING $29. 95_‘
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QuickShot

oysticks
Qu.ck Shot offers the
most complets selection
of video game controllers
in the market Models are
available to suit all the
most popular video game
machines and just about
any playing style.

:

Q5.123 PC IBM PACK
INCLUDING JOYSTICK
ADAPTOR CARD (15 PIN)
C14217.........874.95

P

QS-129N/F SPACEAGE
CONTROL NINTENDO &
MULTISYSTEM
COMPATIBLE ‘7 OR 9
PIN)

C14214

QS-130NF DELUX
DIGITAL

NINTENDO &
MULTISYSTEM
COMPATIBLE (7 &9 PIN)

C14209 $338.95

QS-131 NEW BASIC
ATARI / COMMODORE 9
PIN

C14218.. -$19.95

MOTHERBOARDS

286-12/16.......
286-16/21..
386SX-10/20.
386SX-20/27
386-33 WITH
64K CACHE
386-33 WITH
128K CACHE .....

TWHAT'S NEW?2:

0
]

' MOUSE HOLDER

Handy mouse holder
attaches to the side of the
computer or monitor for
storing a mouse when not
In use. It is supplied
with adhesive velcro so
the mouse holder can be
easily removed from the
computer or monitor it
required. Will accept a
mouse with maximum
demensions of 65mm

1
1
1
i
1
1
1
1
1
1
1
1
1
1
1
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1
i
: wide & 35mm thick
i

FREE SPACE
QUEST 1 with every
Sound Blaster Il

The All-in-One

sound card.

Sound blaster Il is the
ultimate sound board that
easily plugs into any internal
alot in your IBM*, PC, XT, AT,
386, PS/2(25/30) &
compatibies.
FEATURES:
- Text to Speech ayntheaizer
+ 11 vioce FM Music
- Digitized Voice Input &
Output » Midi interface
« Built-in joystick port
- Power amplifier & Volume
Control
» Bundled aoftware:
SBTALKER with Dr SBAITSO
VOXKIT -Voice development
tools
Talking Parrot
FM Inteiligent organ

SOUNDS ,
BLASTER [
PRO

- 16 Bit card

» Stereo DAC with hardware
ADPCM

- Stereo Recording for linedn
and CD-Audio

« Stereo 22 voice FM music
Synthesizer

« MiDl interface

CD-ROM Interface built-in

« Text to Speech Driver.

- Secectable IRQ and DMA

» Power amplifier builtin
Bundied Software:

MIDI Adsptor & sequencer
FM Intelligent organ

VEDIT: Voice editor & Utilites
CD Music player

MMPiay Presentation

r—-
i
ITHEIR FINEST HOUR .

:SEARCH FOR THE KING.
{LINKS CHALLENGE GOLF.

IJET SET PACK..
JKING'S QUES
1SECRET OF MO
THEART OF CHINA....
'RED BARON.

ITEST DRIVE I
ISPACE QUEST IV

USING MS-DOS 5
The most helpful DOS book
available has now been
updated for DOS 5 so you can
achieve DOS success in easy
steps. Real world analogies
and examples guide you to
confidently write batch files
and Macros. Includes a DOS
survivai guide giving trouble-
shooting advice.

USING
WORDPERFECT 5.1
2nd EDITION.

Discover the secreta to
succeaa for over 100 000
users! This claaaic best seller
expertly leads you from basic
techniques to advanced Word
Perfect operations, with
detailed coverage of all new
features.

USING MICROSOFT
WINDOWS 3

Advance to power user statua
with hands-on exercises for
learning Windows basics.
Then customize your system
using usful tips. This handy
reference also tesches you
Windows Paint & Windows
Write.

ROD IRVING ELECTRONICS

MELBOURNE: 48 A'Begkett St Ph: (03) 653 6151. Computer

sales: Ph 639 1640

NORTHCOTE : 425 High St Ph: (03) 489 8866

OAKLEIGH : 240C Huntingdale Rd. Ph:562 8939

SYDNEY: 74 Paramatta Rd. Stanmore. N.S.W. Ph: (02) 5193134
MAIL ORDER: 56 Renvar Rd, Clayton Vic, 3168.

Ph: (03) 543 7877

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

56 Renver Rd, Clayton, 3168.

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

P.O BOX 620, CLAYTON, VICTORIA, 3168.
Emors & omisslons excepled. Pricos & apocitications subject to change

INITLOH HIAHOTIYIN SD| NOU_I_DH-IH DNI AU' aou

4G/6 €€ 800




RITRON QUALITY RITRON POWER

RITRON

( 286-16 )

80286-12 CPU '."“m\u T

1 MEG RAM EXPANDABLE TO 4 MEG
16Mhz LANDMARK SPEED TEST
1.2M JAPANESE BRAND F.D.D
42M HARD DISK DRIVE 28ms ACCESS
101 EXTENDED “CUCK" KEYBOARD
JAPANESE KEYBOARD SWITCHES
MINI CASE & 200W POWER SUPPLY
SUPA VGA COLOUR MONITOR (1024 x 768 res)
SERIAL, PARALLEL, GAME PORT
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY
256K VGA CARD. IBM* COMPATIBLE
SPREADSHEET, WORDPROCESSOR & DATABASE

“hosemsiens . $1,23mxmc

TESTED $1,09071ax EX

RITRON

( 286-21 )

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

42M HARD DISK DRIVE 28ms ACCESS

101 EXTENDED “"CUCK" KEYBOARD
JAPANESE KEYBOARD SWITCHES
MINI CASE & 200W POWER SUPPLY

SUPA VGA COLOUR MONITOR (1024 x 768 Res)
2 SERIAL, PARALLEL, GAME PORTS
3 YEAR "AUSTRALIAN " PARTS & LABOUR WARRANTY
256K VGA CARD. IBM* COMPATIBLE
SPREADSHEET, WORDPROCESSOR & DATABASE

SOFTWARE INCLUDED. 269
1 TAXINC.

ASSEMBLED &
$1,120 vaxex.

/RN F

DDVOT g

IN AUS TRA UA

OPTIONAL EXTRAS
ADD PRICE TO BASE SYSTEM COST.
512K VGA CARD..............c........$50
1M VGA CARD.........................$100
TO CHANGE A
40M HARD DRIVE TO A
85M HD  add ..........ccuuen.......$150
126M HD add..........cceuueueeene... $290
200m HD add...........ccuueeeueen... $700
EXTRA RAM
1 MEG add............ou.e......$80
2 MEG add..........conneeeneene. .. $160

PLEASE NOTE SYSTEMS DO NOT
COME WITH DOS.

DOS 4.01 AN EXTRA................S60
DOS 5.00 AN EXTRA................$§100

RITRON

IN AUSTRALIA

(3sesx-27 ) N4

80386SX-20 CPU
1 MEG RAM EXP TO 4 MEG
27Mhz LANDMARK SPEED TEST
1.2M JAPANESE F.F.D. 512K VGA CARD
43M HARD DISK DRIVE, 18ms ACCESS
101 EXTENDED "CUCK" KEYBOARD
MINI CASE & 200W POWER SUPPLY
SUPA VGA COLOUR MONITOR (1024 x 768 Resclution)
SERIAL PARALLEL GAMES PORTS
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY
{BM* COMPATIBLE
SPREADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED. TAX
* SHAREWARE SOFTWARE $ 1 49 INC.
ASSEMBLED & TESTED ’
IN AUSTRALIA. $1,290 raxex

RITRON
EXECUTIVE

(__386-57 ) .

80386-33 CPU 84K CACHE ON BOARD MEMORY
1MEG RAM EXP TO 16 MEG
57Mhz LANDMARK SPEED TEST
43 MEG HARD DISK 18ms ACCESS TIME
1.2M JAPANESE BRAND F.D.D
101 EXTENDED "CLICK" KEYBOARD
SERIAL PARALLEL GAMES PORTS
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution)
MINI CASE & 200W POWER SUPPLY
512K VGA CARD (256 COLOURS) IBM* COMPATIBLE
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY
SPEADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED.
*‘SHAREWARE SOFTWARE
ASSEMBLED & TESTED
IN AUSTRALIA.

AW #7 1y

$1,650 vaxex

$1 ,895 TAX INC.

RITRON
EXECUTIVE

8038640 CPU 64K CACHE ON BOARD MEMORY
1MEG RAM  EXP TO 16 MEG
650Mhz LANDMARK SPEED TEST
126 MEG HARD DISK 12ms ACCESS TIME
1.2M JAPANESE BRAND F.D.D
101 EXTENDED "CLICK"” KEYBOARD
SERIAL, PARALLEL, GAMES PORTS 512K VGA CARD
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution)
MINI CASE & 200W POWER SUPPLY
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY
SPEADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED. ‘SHAREWARE SOFTWARE
ASSEMBLED & TESTED IN AUSTRALIA.

$2 29 TAX WITH 200 MEG DRIVE
] INC.

$3,195 mxinc.
$1 397 Saxex $2,685 1axex.

RITRON
EXECUTIVE

80486SX-20 CPU 84K CACHE ON BOARD MEMORY
1MEG RAM  EXP TO 32 MEG
75Mhz LANDMARK SPEED TEST
43 MEG HARD DISK 18ms ACCESS TIME
1.2M JAPANESE BRAND F.D.D
101 EXTENDED "CUCK" KEYBOARD
SERIAL, PARALLEL, GAMES PORTS, 1MEG VGA CARD
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution)
MiNI CASE & 200W POWER SUPPLY
3 YEAR "AUSTRAUAN" PARTS & LABOUR WARRANTY
SPEADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED. *SHAREWARE SOFTWARE
ASSEMBLED & TESTED IN AUSTRALIA.

$2 395 lTAé( WITH 200 MEG DRIVE
] NC.

$3,295 TAX INC.
$2,035 TAX EX. $2,850TAX EX.

RITRON
EXECUTIVE

(_486-115 )

80486-33 CPU
ON BOARD CACHE. 1 MEG OF RAM
115Mhz LANDMARK SPEED TEST
85 MEG HARD DISK 12ms ACCESS TIME
1.2M JAPANESE BRAND F.D.D
3.5" 1.44M JAPANESE BRAND F.D.D
101 EXTENDED "CUCK" KEYBOARD
SERIAL, PARALLEL, GAMES PORTS
1 MEG VGA CARD. |1BM* COMPATIBLE
VGA COLOUR MONITOR (1024 x 768 Resolution)
MINI CASE & 200W POWER SUPPLY
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY
SPREADSHEET, WORDPROCESSOR & DATABASE SOFTWARE.

$2,895mu.  "gymgsoone
$2,495 TAX EX.

RS ERT

$3,055 raxex

RITRON
EXECUTIVE.

((486-157 )==mi

80486-33 CPU  ON BOARD CACHE. 4 MEG OF RAM
157Mhz LANDMARK SPEED TEST
200 MEG HARD DISK 12ms ACCESS TIVE
1.2M JAPANESE BRAND F.D.D
3.5" 1.44M JAPANESE BRAND F.D.D
101 EXTENDED “CUCK" KEYBOARC
SERIAL. PARALLEL. GAMES PORTS
1 MEG VGA CARD. IBM* COMPATIBLE
VGA COLOUR MONITOR (1024 x 768 Resolution)
TOWER CASE & 220W POWER SUPPLY
3 YEAR “"AUSTRALIAN" PARTS & LABCUR WARRANTY
SPEADSHEET, WORDPRCESSOR & DATABASE SOFTWARE.

ASSEMBLED & TESTED
IN AUSTRALIA. $3’795 TAX INC .
B=CD  $3,295 nxex

Hﬁm

IDEAL CAD MACHINE!

Ali sales tax exempt orders
to : RITRONICS WHOLESALE
56 Renver Rd, Clayton, Victoria .
Ph: (C3) 543 2166 Fax: (03) 543 2648

Postage rates
$1-89.99
$10 - $24.99..$3.50
$25 - $49.99..$4.50
$50 - $99.99..$6.00
$100 - $199...$7.00
$200 - $500...FREE
$500 PLUS...FREE

ROD IRVING ELECTRONICS Est. 1977.

MAIL ORDER HOTLINE: 008 33 57 57. (ORDERS ONLY) ENQUIRES: (03) 543 7877
HEAD OFFICE: 56 RENVER RD, CLAYTON. PH: (03} 543 2166. FAX (03) 543 2648
CITY 48 A'BECKETT ST. MELBOURNE. PH. 663 6351 / 639 1640. FAX: 639 1641.
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
MELBOURNE DEALER: BLUESTAR COMPUTERS: 271 MAROONDAH HWY, RINGWOOD, 3134,
PHONE: (03) 870 1800 FAX: (03) 879 3927

Thess postage
ratee are baeic
postage only up to
5Kg. Road freight,
buiky & traglie
Hems wili be
charged at
different reles

MAIL ORDER & CORBESPONDENCE
P.0 BOX 620, CLAYTON, VICTORIA. 3168.

Errore & J: Prices & npecif
subjact lo change. 'IIM PC. XY, AT, are registered

trademarks of inrmational Businees Machines.




* % *GREAT RANGE! GREAT PRICE! 4 * *

- -

! MONITOR MOVER ARM |

Position your monllor:
exactly where you want |
+ Maximise desk spacel
- Solid steel structure
« Span 33cm
« Tray 30cm (tilting +/- 15)
« Desk clamp range 3cm -7.5cm
« Maximum load 50 kg

C21079
L

FAX ROLLS

Y

1-9 10+

20092 $9.85 $9.50
Size: 210 x 11.5 x 30m
20094 $9.95 $9.50
ize: 210 x 25.4 x 50m
C20096 $19.95 $17.95
Size: 210 x 25.4 x 100m
20098 $9.95 $9.50
ize: 216 x 25.4 x 30m
20100 $11.95 $11.50
i28: 216 x 24.4 x50m
20102 $9.95

RIBBONS

&
LN:

PRINTER RIBBON
TO SUIT:

- CP86, SX80, DP80, BX100,
B8X100, MB100,

$9.50

€22036........$19.95 $17.95

« MX80,FX80, RX80, FX800,

MX70, MX80, LX800.

'C22031 $16.95 $15.25

+ MX100, FX100, RX100, LQ1000

C22002 $19.95 $17.95

- LX80

€22003 $12.95 $11.95

« CITOH 8510 - 1550

C22051 $13.95 $12.50

NATIONAL PANASONIC

KXM110 PRINTER RIBBON

C22034.. $19.95

PRINTER_STANDS

ot -
ENCLOSED PRINTER
STAND
...$39.00

" WIRE PRINTER STAND
'C21054..80 cotumn......$29.95

v
J 25°

NEW MONITOR MOVER

* STURDY STEEL CONSTRUCTION
* MONITOR MOVER CAN ROTATE 360°
* LIFTS MONITOR WEIGHTS UP TO
22KG
* PLATFORM TRAY 13 ¥4~ X 12 1/4~

* PLATFORM CAN SWIVEL 360° & TILT

* 80MM DESK CLAMP OPENING

* SCREW CLAMP CAN BE MOVER 80°
* UNIQUE CONSTRUCTION, LOCKS IN
PLACE WITH MONITOR ON TRAY.

C21082

CPF
CONTINUOUS POWER
FILTER SPIKE ARRESTOR
The Fortron CPF Futered Electronic
Spike Protector provides a protective
elect:onic barner tor miccocomputers,

panters lelephone systems and
modems etectronic typewriters
audio and stered systems and other
sensitive electromc equipment

The CPF prowides protection trom
dangerous alectrcal spikes thal can

ause anything from obvious damage
ihke immediate equipment ‘aure) to
less obvious harm that can drastically
shorten a system s hite

CPF s superor circudry design and
semi conductor technology responds
instanily to any potentially damaging
over vollage ensurnng sale trouble

tree operation

Addmonally CPF s tiltering capability

helps ehnunate troublesome and

annoying interterence general hash

created by smallmotors fiuorescent

lamps and the like that threaten the

periormance and shorten equipmen*

Wie of unprotected electronc

components

SPECIFICATIONS:

Electrical rating: 220 260 voits
|AC) 50Hz 10 Amp

Spike/RF1 Protection: 4 500 amps
for 20m second pulses

Maximum ciamping voltage: 275V
afterential mode

Cat X10088 $69.95

RS232 BREAK OUT BOX

A simple way of monitoring RS232

interface lead activity Interface

powered pockel size for circunt

testing monitonng and patching

10 signal powered LED s and

2 spares 24 swilches enables you

to break oul circuits or reconfigure

and patch any or all the 24 aclive

positions

SPECIFICATIONS:

Connectors: DB25 plug on 8B0mm

ribbon cable and DB25 socket

Indicators: Trcolour LED s for TO
AD RTS CTS DSA CD 1C
AC DTR (E)1C

Jumper Wires: 20 inned end pieces

Power: Interare power

Enclosure: Black high impaci
plastc

Dimensions. 85 x 95 < 30mm

X15700 $99.95

C21056..132 Column...$34.95
THIS MON

Head Noofcol
9pin 80
24 pin 80
9 pin 80
24 pin 80
24 pin 80
24 pin 80
24 pin 136
9 pin 80
OKI 380 24 pin 80
200-GX* 9pin 80
GSX 140° 24 pin 80

LX-400
LQ-400
LX-850
LQ-850
LQ-1050
LQ-550
LQ-1010
OKI 172

180cps
180cps
180cps
264cps
264cps
150¢cps
180cps
180cps
180cps
213cps
192¢cps

$289
$489
$395
$950
$1050
$625
$795
$275
$525
5 colour 3479
6 colour $779

OL840

v OAK
!

COMPUTER

CASE!

Give your
computer that
professional
look.
X11105.......

MINI TOWER
CASE

200 x 415

x 330mm
with 200w
powser supply
X11100

RITRON EXECUTHVE CASE
X11089.
Includes power supply.....$119

NEW STYLE

MINI

TOWER

CASE WITH

POWER

SUPPLY
X11103....................$149

POWER SUPPLY FOR
IBM*®, PC/XT*, &
COMPATIBLES

DC QUTPUT: +5/13A -5 0.5A
+12V /4,5 12 VO0.5A

200W SWITCH MODE
POWER SUPPLY FOR [BM*,
AT* & COMPATIBLES

DC OQUTPUT : +5/16A -5/0.5A
+12V/4.5 -12V/SA -12/0.5A

UV EPROM ERASER
it will erase up to 9 x
. 24 pin devices in complete
} safety, in about 40 minutes (less
time tor less chips)
« Chip drawer has conductive
toam pad
+ Mains powered
- High UV intensity at chip
surface ensures EPROMs are
thoroughly erased
Without timer

X14950.... .$99
IGH STOR §

NOW OPEN

PRINTER SPECIAL - OKILASER 400 ONLY $1,399.

Draft Speed NoJ Fonts Price

8 PAGES / MIN 36 FONTS .$

LASER PRINTER

8 PAGES / MIN 35 FONTS

‘PLEASE QUOTE THIS AD FOR THESE PRICES Ers & Quiskass s+copios

1{DB25 M/F 5.0 M.
HDB25 F/F 10 M......
1|pB25 F/F 1.8 M

1 DB25 F/F 5.0 M

KEYBOARDS

—_—

I1BM COMPATIBLE
EXTENDED KEYBOARD
(101 KEYS)

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

KEYBOARD STORAGE
DRAWER

C21083..5" \7:7(\ $84.95

FRNEY
MINI VACUUM CLEANER

€21087.. ‘-yT:ii;“'“d'gs

KEYBOARD COVERS
C21089 B4 KEY.... .$4.50
C21088 101 KEY. -$5.95

2\7/

100 x 5 1/4" ECLIPSE
C16042...

RS232-2 WAY .

RS2324 WAY..

RS232-X OVER...

RS232.2 WAY AUTO!
CENTRONICS 2 WAY.
CENTRONICS X OVER
CENTRONICS 2way auto..
CENTRONICS 4 WAY.............

T ARRIVED NEW COMPUTER CABLES!
g -

(. sob Ve 4D
CABLE 9 WIRE
S8TRAIGHT THROUGH
DBY M/M 1.8 M....$14.956
DBY M/M 3.0 M....$19.98
DBY M/M 5.0 M....$20.95

DB9 M/F 1.8 M.....

{DBY M/F 3.0 M....

DBY M/F 5.0 M

RS232 EXTENION CABLE 25
WIRE 8TRAIGHT THROUGH
DB25 M/M 1.8 M....614.95
DB25 M/M 3.0 M....§19.85
DB25 M/M 5.0 M....

DB25 M/M 10 M..

DB25 M/F 1.8 M.

DB25 M/F 3.0 M.

DB25 F/F 3.0 M......
624.95

-

MICE

QUICK MOUSE
Microsoft

Compatible

FREE mouse

house & mouse

mat Plus FREE

pop up menu software

SUPER BUS MOUSE 2
DESIGNED TO
AT THE PALM 13
OF YOUR HAND! v
GREATFOR y V4
SAVING A N
SERIAL PORT! b5
2 FREE TELEPAINT DISKS!

MICROSOFT MOUSE
The top of the range!
Supports
hunderde of
applications.
FREE
MICROSOFT
PAINTBRUSH
SOFTWARE
BRINGS YOUR
COMPUTER TO LIFE.
X19958

XT HD CONTROLLER

AT HD CONTROLLER.......
RS232/SERIAL CLOCK.....
MONO COLOUR CARD......
MULTI 10 CARD.
PRINTER 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 S/P/G 2 S/P/G... o
4 WAY FDD CONTROLLER

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

LR K

25 WIRE 8TRAIGHT

DB26/CN36 M/M 1.8 M...614.95
DB25/CN38 M/M 3.0 M...619.95
DB25/CN36 M/M 5.0 M...624.95
DB25/CN36 M/M 10 M....639.95

IBM PRINTER CABLE,
25 WIRE RIOGHT ANGLE

DB25/CN36 M/M 1.8 M...619.95
DB25/CN36 M/M 3.0 M...624.95
DB25/CN36 M/M 5.0 M...629.95
DB25/CN36 M/M 10 M...$44.95

RS232 EXTENION CABLE

25 WIRE STRAIGHT THROUGH
DB25 M/M 1.8 M...
DB25 M/M 3.0 M...
DB25 M/M 5.0 M...
DB25 M/M 10 M.....
DB25 M/F 1.8 M.
DB25 M/F 3.0 M
DB25 M/F 6.0 M
DB25 F/F 10 M

$14.95
$19.95
$24.095

3INITLOH HIAHOTIVIN SDINOH_I_DE-IE DNIAuI aou

£S5.6S €€ 800




Reader comments on the past, and

Superregen. receivers in a new light

When I Think Back...

by Neville Williams

Faced with an assortment of letters and phone calls prompted by past instalments of this column,
it is fitting that | should interrupt the present series on vintage receiver design to acknowledge
readers’ comments and contributions to do with the history of electronics. Of special interest is
information about a little-known major wartime role of superregenerative receivers.

One thing that stands out from readers’
letters is that no one writer or source has
a monopoly on historical information.
Mention almost any subject, it seems,
and someone comes up with spontaneous
personal recollections — or a clipping or
article that didn’t make it into accessible
reference files.

It is saddening to contemplate, with
hindsight, how much other electronics
history must already have been lost with
the passing of industry pioneers, along
with their dusty old books and papers
discarded by relatives in the subsequent
dispersal of personal effects.

Maybe we should all take a lesson
from the ‘Talking History’ series on ABC
Radio, and leave behind a tangible record
of our one-time way of life.

One recently retired electronics en-
gineer, who has already recorded tapes
for the ABC archives, told me how he is
writing long personal letters to his

children and grandchildren about per-'

sonal, family and technical matters,
which he hopes will be retained and re-
read long after he is gone.

A New Zealand radio amateur, Bob
Cooper Jnr. of Mangonui, relates how, in
researching the history of VHF/UHF
wave propagation, he came up against a
blank wall when he tried to find out
about Australian pioneer amateur Ross
Hull. He was able to obtain an outline of
his service with the ARRL (American
Radio Relay League) and the cir-
cumstances of his tragic electrocution in
Connecticut in 1938, but the ARRL had
no record of his prior activities in
Australia,

Prompted, however, by mention of his
name in ‘Think Back’ for January 1991,

40 ELECTRONICS Australia, December 1991

Bob inquired as to whether we could
help. Yes, we could, because Ross Hull
had been the first pioneer to be featured
in the series, back in February 1989, It so
happened because Ross had served brief-
ly as Technical Editor of our forerunner
Wireless Weekly.

In the absence of any known biog-
raphy, we had becn able to piece together
a reasonably cohesive story based on
published references to his activities,
deduction from his articles and the fading
recollections of some who remembered
his formidable reputation as an ex-
perimenter, technician and writer.

In getting it together, however, we
could not escape the conviction that a lot
of other information about him must
surely have been published, beyond what
we had access to.

Brunswick 78rpm Records

i | am researching the history of the
i American Brunswick Record Company
} in Australia. No local artists appeared :
i on the label, as the Company used :
American master stampers to press
the records. $
| have a small collection (approx.
: 300) of Brunswick 78rpm records, from :
classical to comedy. | am interested in :
locating the site of the Sydney press- :
ing plant, and a description of the type
. of equipment that would have beenin
- use for record production around 1924.
| was wondering whether you could %
: suggest any suitable magazine/papers
: from the period that would have :
¢ profiled the Company in Australia. Any
: information would be greatly ap-
¢ preciated.

J.D. (Neutral Bay, NSW) H

A e A

Relevant 0 Bob'Cooper’s quest, we
had to be careful not to confuse the
various wavebands, which were
described in different ways during Ross
Hull’s lifetime.

Transmissions in the present broadcast
band were originally classified as ‘short
wave’, as distinct from those on ‘long
waves’ — around 1000m or 300kHz.
They were later redefined as ‘medium
waves’ with ‘short waves’ then signifying
HF (high frequency) channels up to
around 10 metres or 30MHz.

As late as 1936 the ARRL Handbook,
which Ross Hull edited, did not recog-
nise the term ‘VHF’ (very high frequen-
cy), which now signifies that part of the
spectrum between 30MHz and 300MHz.
It arbitrarily classified all frequencies
above SOMHz as ‘UHF’ (ultra high fre-
quency), which today signifies the range
300- 3000MHz. (The now internationally
recognised frequency terminology dates
back officially to the ITU conference in
1959).

Historic broadcast

Another amateur operator, Alan Elliott
(VK3AL) of South Melbourne writes to
say that, in researching the history of the
Melbourne Club, he came across a refer-
ence in the minutes to a demonstration of
wireless telephony presented to the Club
on August 16, 1923,

Arranged by a Mr Cutler, the broadcast
included musical items and a talk on the
advantages of joining a progressive
camera club.

Would it have been a genuine broad-
cast, he wanted to know? If so, would it
have been a commercial station — 3AW
for example? If not, when did that station



commence broadcasting? Who was the
Mr Cutler referred to in the minutes?

In an effort to help, we contacted S.M.
(Syd) Newman, a long retired AWA Mel-
bourne identity featured in our January
1991 issue. Syd had no recollection of
the broadcast, having been on assign-
ment in Britain during 1923,

He confirmed, however, that AWA had
a small transmitter in Melbourne which
could have been used for a demonstration
broadcast. The broadcast could alterna-
tively have originated from the coastal
radio station VIM, under the callsign
3ME.

Syd remembered Cliff Cutler as a
general engineer attached to the
Australian navy when it operated the
coastal radio service. When AWA took
over the service, Cliff Cutler transferred
to the AWA Melbourne staff.

3AW could not have existed in 1923,
he said, but came into being much later
(the actual year was 1931).

There the trail ended, but Allan Elliott
had learned enough to reason that the
broadcast in question would probably
have been the first in Melbourne, and
perhaps in Australia, to promote a
camera club — of which he is a member.

Unfortunately, there was no point in
encouraging him to inquire further from
AWA. 1 gather that, in the current
scramble for productivity and minimal
overheads, one-time institutional indul-
gences like a captive historian have dis-
appeared, along with a generation of
AWA-bred executives with memories
stretching back to that era.

Announcer’s licence?

3AW features in another letter, this
time from an officer of the Salvation
Army in Fremantle, WA. He says that the
Administrator of an Army WA senior
citizens centre, Mr Jim McBride, was
due to retire and they were keen to gain
access to memorabilia of his earlier life,
for the farewell function.

It seems that Jim McBride was in-
volved in outside broadcasts for 3AW,
about 35 years ago, in the time of Sir Eric
Pearce. I could only explain that, unless
involved in networking, program per-
sonalities were unlikely to be known or
featured in the media outside their own
city. The information he was secking
would have to be obtained direct from
3AW or Melbourne-based publications.

3AW could only apologise for their in-
ability to assist, on the grounds that their
archives had been lost. As for 35-year-
old newspaper and magazine files, a sys-
tematic search is difficult enough if one
is on the spot, with ample spare time. For
a visitor from thousands of kilometres

away, it could be a near-hopeless task.
All the best for your retirement anyway,
Jim!

Good wishes aside, there was one ref-
erence in the letter that caught my atten-
tion. I quote:

From information gleaned from Jim, it
appears that he was involved with out-
side broadcasts when announcers were
required to hold specific rating certifi-
cates authorising ‘ad libbing' or pre-
prepared announcing.

What gives? I've lived through the era
of radio broadcasting, I’ve read about it
and written about it, but I’ve never heard
mention of radio announcers having to
hold any kind of licence. Nor have any of
my friends to whom I’ve mentioned the
matter.

We’ve all simply assumed that people
got to be announcers if their employer
considered that they had an acceptable
voice and presentation, an appropriate
background and so on, and were in the
right place at the right time when an ap-
pointment had to be made.

Was Jim McBride referring to an in-
house certicate used by 3AW — and pos-
sibly by other stations — to facilitate
program planning and rosters? Or was it
an accreditation required by the authority
administering radio broadcasting at the
time?

If the latter, then it’s a spot of history
that I (and others) seem to have missed
out on. Some reader should be able to set
the record straight.

Brunswick records

Speaking of records, I wonder whether
the name ‘Brunswick’ stirs any
memories. For me, it served as a
reminder of a stack of surplus 78rpm
discs which I gave away years ago, when
I had to make room for the new LPs.
Who, having once heard the sound

*quality from a microgroove record, could

possibly want to listen to the old coarse-
groove shellacs?

The answer: people who treasured the
musical heritage they contained, and who
have since provided the raw material
from which engineer/musician Robert
Parker has reconstituted his amazing new
recordings. Using state-of-the-art techni-
ques, he has been able to discard the
clicks and plops which marred the old
pressings and to restore something akin
to the original balance and dynamic
range.

And again, there are people like Jim
Dangarfield, whose letter is summarised
in the accompanying panel. Music lover
or not, Jim is obviously a vintage en-
thusiast who treasures his unique collec-
tion of Brunswick 78’s, and who wants to

know more about their sourcing in
Australia,

In other days, I would have been able
to pick up the phone and raise the matter
with EMI’s chief recording engineer R.V.
(Reg) Southey, or with two or three other
pioneers, still working in the industry;
men who had refined their skills in the 78
era. But that generation has long since
disappeared from the everyday scene, to
be replaced by younger engineers who
know the 78 era only by repute. Indeed,
the analog record industry itself is being
ushered out by competition from tape
and the digital compact disc.

According to EMI’s one-time company
publication The Voice (August 1954),
Reg Southey had been responsible for
setting up Australia’s first recording
studio in Sydney’s Homebush, in 1926
— coincident with the adoption of
electrical recording. As to prior activities
in the way of disc processing, it is silent.

I've read about old-time disc process-
ing, and discussed it verbally and in
print, but failed completely to find the
kind of reference material that Jim Dan-
garfield is looking for. It is most likely to
be found, I would think, in scienceftech-
nical books and magazines from the early
1920’s, and/or in early copies of the
English Gramophone magazine, which
began publication in 1926.

The book From Tin Foil to Stereo by
Read and Welsh (Howard W. Sams Inc.,
New York, 1976) includes brief mention
of the Brunswick Company, with par-
ticular reference to the era when the
American record industry was dominated
by local ‘pop’ music and heavily depend-
ent on trans-Atlantic imports for more
substantive material.

On that basis, a fair proportion of the
more collectable Australian Brunswicks
may well have originated in British
recording centres.

The authors of the book have as-
sembled a quite fascinating history of the
phonograph, mainly from the American
viewpoint, but the technology of process-
ing discs is not covered.

Hopefully, someone reading this
column will know whether Brunswick
had their own disc production facility in
Australia, or whether they were con-
tracted out to another company. And/or
you may know of an accessible article
which describes the pressing process, as
it was in the 1920’s. If so, please contact
me through the Editor, and we will pass
the information on.

In the meantime, Jim Dangarfield may
care to get in touch with the Powerhouse
Museum in Sydney, and the National
Film & Sound Archive in Canberra. They
may well be able to help.
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WHEN | THINK BACK

Kiwi picture show

Before taking up the major theme of
this instalment, I must acknowledge
three other letters.

E.G. (Ted) Baker from Bathurst, NSW
says he was intrigued by the story in the
Feb/March 1991 issues, of a country pic-
ture show. It came as an uncanny
reminder of one he remembered as a boy
in Otautau, New Zealand.

It too was set up in a community hall,
and in the days when they had only one
projector, there was similar uproar when
the show was interrupted to change reels.
Ted Baker won the coveted job of assist-
ing the operator for one shilling per
week, which meant that he saw the pic-
tures for nothing!

Like the show in my story, it was ul-
timately equipped with two converted
silent projectors and an 8-watt amplifier,
using push-pull 2A5’s. For the arc supp-
ly, they used a DC generator which was
belt driven from a temperamental model-
T Ford engine.

Ted’s first task each Saturday evening
was to start the engine — with his thumb
in front of the handle as a precaution
against a back-fire. Even then, he had to
snatch his arm away, lest the crank do a
full reverse spin and smash into the back
of his hand.

Up in the box, his job was to adjust the
arcs and the sound level, hopefully
without getting so absorbed in the picture
that he forgot what he was supposed to
be doing! Thanks for your letter, Ted.

Spark transmitters

From Pascoe Vale South in Victoria,
Rod Torrington (VK3TJ) takes up a dif-
ferent theme — that of spark transmit-
ters. As recently as April 1939, he says,
he was radio operator on the Tanda,
plying between Melbourne/Sydney and
Hong Kong/Shanghai/Japan. The main
transmitter was a 1.5kW Marconi-C
spark type, with a smaller 250W spark
unit as a standby.

Operating from a rotary converter
powered by the ship’s DC supply, the
main transmitter drew about 20 amps of
primary current. During a long message,
he says, the bug-key would become al-
most too hot to touch.

The main transmitter was housed in
what looked like a butcher’s cool room,
with 6" thick walls and double doors —
intended to suppress the noise of the
spark, estimated to be at least 110dB.
Changing frequency from ‘call’
(500kHz/600m) to ‘traffic’ (705m) in-
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volved leaping out of the chair, opening
the doors into the ‘cool room’ to change
the inductor tapping, closing the doors
and getting back to the operating posi-
tion.

One of the lurks, when passengers
begged to see the radio gear, was to in-
vite them to watch the transmitter in ac-
tion with the doors open!

After the Tanda, Rod worked for a
while on the Bidelia (John Burke line,
ex-Sydney), which was equipped with an
AWA spark transmitter and a Bellini Tosa
direction finding receiver. Rod’s contact
with spark gear ended about then, when
he joined the Marine and Aviation
departments of AWA (Ashfield, NSW)
and later DCA. As such, he regards him-
self as an AWA old-timer.

Thanks for your letter, Rod, and I'm
glad that we were able to stir a few
memories — even though it involved a
technology with which I, personally, had
no contact.

Don Sutheriand, ZL2AJL, to whom |
am indebted for the further
information on superregenerative
receivers. Don says that he has

.assembled a considerable dossier on

the subject.

Blunder explained...

An apparent error in one of my earlier
articles (May 1990, p.37) concemed a
reference to Lee de Forest as ‘by then
Professor of Physics at Cambridge
University’. This was challenged by New
Zealand author John W. Stokes, who
maintained that my source, the
Australasian Wireless Review of October
1923 “musti have got its wires crossed”.
I admitted some puzzlement at the time,
but assumed that, as a well known
American pioneer/academic, de Forest
may have been at Cambridge in a visiting
role.

More recently, I was thumbing through
the old AWR’s for an entirely different

reason, when I came across the preceding
September 1923 issue — featuring a
cover picture of Sir Joseph J. Thompson.
Undemeath, in small type, was the cap-
tion ‘Professor of Physics, Cambridge
University, England. The discoverer of
the electron’.

Suddenly intrigued, I flipped over to
the cover of the October issue. And what
had happened was plain for all to see...

In preparing the October issue, the
layout artist had obviously taken the
basic cover artwork, stripped off the
portrait of J.J. Thompson and replaced it
with that of Lee de Forest.

He/she had also substituted the new
heading and dateline, but had overlooked
the small-type caption. So it was that Lee
de Forest went to print as ‘Professor of
Physics, Cambridge University...” etc.
Sorry about that, but such things can hap-
pen all too easily.

I remember that the March 1979 issue
of this magazine, for example, was all
printed, bound and ready for despatch
when someone noticed that its front
cover carried the date ‘March 1978°. A
hastily-assembled team spent a whole
weekend in the printery, obliterating the
1978 figure on something like 50,000
separate copies with a coin-sized ad-
hesive label marked 1979! You may well
have the issue amongst your own back-
numbers...

Superregen detectors

In the second part of an article on
Edwin Armstrong, in the August 1990
issue, I mentioned his invention of the
supemregenerative detector (1922) and
the longstanding uncertainty as to how it
really worked. It caused me to speculate
privately how well Armstrong himself
understood the circuit, and whether he
had devised it by analytical or empirical
means.

Fortunately, having gained access to an
American IRE paper by Hikosaburo
Ataka (August 1935) by courtesy of Alan
M. Fowler of Balwyn, Victoria, I was
able to extract what may arguably have
been the first explicit word picture of its
operation to appear in a popular level
electronics magazine. (EA, May 1991).

Re-stated very briefly, a superregen
detector produces pulses or ‘packets’ of
oscillation at the intended signal frequen-
cy, the pulse repetition rate being deter-
mined by a separate, cyclic and
(normally) supersonic ‘quench’ signal.

Importantly, the oscillatory pulses do
not commence spontaneously at precise
intervals, nor are they uniform in terms
of duration and energy content; neither
are the resultant excursions of the
detector’s average anode current.



Individual pulses, rather, are triggered
by ‘noise’ or extraneous signal com-
ponents, which happen to be present
around the time that the detector is being
enabled or cycled into oscillatory mode
by the quench voltage.

In consequence, the duration of the
pulses of RF oscillation and of mean
anode current are a resultant of what are
effectively ‘samples’ of the noise/signal
input.

When the circuit is optimally adjusted,
the variations in mean anode current are
very large compared with the miniscule
‘trigger’ samples; hence the extremely
high detector gain.

In the absence of any external signal,
the detector is triggered by its own ‘shot’
noise, creating the loud rushing sound
that characterises a superregen detector
under no-signal conditions. With a
coherent signal present, triggering be-
comes more a function of the audio
modulation and the noise component is
progressively overridden.

Dossier on Armstrong

Subsequent to the publication of the
May 1991 article, I was contacted by a
New Zealand amateur operator D.C.
(Don) Sutherland (ZL2AJL), who indi-
cated that he had assembled quite a dos-
sier on Armstrong and his
superregenerative receiver.

It includes Ataka’s paper but, as well,
Armstrong’s original presentation to the
American IRE in June, 1922; another by
FR.W. Stratford, in 1945; and a 169-
page book in the Modern Radio Techni-
que series edited by J.A. Ratcliffe. Said
to be the only known book on the sub-
ject, it is titled Super-Regenerative
Receivers by J.R. Whitehead (Cambridge
University Press, 1950).

Don Sutherland, by the way, was born
in 1925 and was first enthused about

wireless at age 11, when he read an ar-

ticle on the subject in Pears’
Cyclopaedia. His interest was heightened
about the same time when a family friend
presented him with a miscellany of
books, bits and pieces and a Philips A409
valve — which, he says, resulted in
something of a ‘soft spot’ for the marque.
Then followed a couple of RCA tube
manuals, which created an awareness of
valve curves and characteristics.

Afer secondary school, he got a job in
a radio service shop in New Plymouth,
where he got to work on a wide range of
imported and NZ-produced radio
receivers until returning to the family
farm in 1945, But his heart was in radio,
and he qualified for his amateur ‘ticket’
in 1945.

Obviously a lateral thinker, Don says

he used to mentally digest technical
papers and dream up circuit ideas while
feeding the pigs. When faced with solid-
state theory, he was bugged by the ten-
dency of writers to contrast valves and
transistors.

He reasoned that it should be possible
to define areas of behaviour where they
overlap. This I have passed on to Jim
Rowe for possible use in ‘Forum’, but in
the meantime, I am grateful to Don for
his very considerable assistance in the
matter of superregen detectors.

Original 1922 paper

Turning to Armstrong’s original paper,
it becomes immediately evident that he
understood very well what he was grap-
pling with. Significantly, perhaps, he ac-
knowledged the assistance of Professor
L.A. Hazeltine on the theoretical side, as
well as practical assistance from a Mr
W.T. Russell.

At the outset, the paper discusses the
positive and negative tuned circuit resis-
tance concept in regencrative systems,
and explains the effect of changing the
ratio between the two. Armstrong points
out that excess negative resistance
promotes free oscillation, which
‘paralyses’ the ability of the circuit to
sense external signals.

In reading this preamble, it became
evident where the explanation came from
that I paraphrased on page 33 of the
August 1990 issue. But while arguably
correct, it leaves the reader no wiser!

Armstrong’s paper reveals, however,
that Turner in Britain had earlier patented
the idea of modifying the natural be-
haviour of a regenerative system by the
application of critical negative bias to the
grid, and using a mechanical relay to pe-
riodically shunt and disable the feedback
coil.

Another British inventor, Bolitho, had
replaced Turner’s relay with a valve
paralleling the oscillator, but imposing
degenerative feedback and operated from
an AC supply. As such, it periodically
suppressed the original oscillations.

Armstrong managed to translate these
rudimentary ideas into more practical cir-
cuitry which he was duly able to patent.
In the process, however, according to
Don Sutherland, Armstrong took the
precaution of buying the rights to both of
the earlier British patents. When he ul-
timately offered the system to RCA,
there was no way they could capitalise on
such prior publication.

As reported in the August 1990 issue,
he was able to negotiate for $200,000 in
cash and 60,000 RCA shares — money
which was to be dissipated by the ongo-

ing litigation which seemed to be the
story of Armstrong’s life.

Armstrong’s research

Having outlined these prior sugges-
tions, Armstrong’s paper explores
various methods of manipulating the
negative and positive resistance of
regenerative configurations by superim-
posing voltages from separate valves, fed
with a recurrent signal.

It makes somewhat tedious reading, re-
quiring frequent reference to diagrams.
In the process, I could not escape the
feeling that Armstrong was rather too
close to his subject and in a mindset more
appropriate to compiling a patents docu-
ment. He tends to separate the functions
of the regenerative stage, the quench os-
cillator — a term that I did not find in the
paper — and detection, or the means by
which the message is recovered; this last
because he had to consider both
telephony and telegraphy, in the latter
case involving both modulated and un-
modulated spark/arc transmissions.

This leads into extensions of the super-
regenerative approach, by the possible
use of signal frequency doubling or su-
perhet frequency changing, to help
stabilise cascaded superregenerative
stages.

Back to the original theme, however,
Armstrong claims that signals which
might typically produce only the faintest
heterodyne in a conventional regenera-
tive receiver have been shown to produce
clearly understandable speech on an un-
complicated superregenerative receiver.

The formal summary of the paper
reads (in part):

A system of circuits is described
whereby the effective resistance of a
regenerative circuit is periodically made
positive and negative, though
predominantly positive. Such a circuit
will respond to an impressed electromo-
tive force by setting up free oscillations
during the negative resistance period,
which oscillations are proportional to the
exciting emf...

There, in Armstrong’s own words, lies
the key to unlocking the seeming
mystery of the superregen receiver,
which I was at such pains to extract from
elsewhere for the May 1991 issue. But
overshadowed by the preceding 16 pages
of circuituous discussion, it is no wonder
that it was not picked up by popular level
technical writers of the era, or communi-
cated to the then generation of en-
thusiasts.

Having thus said, it is reasonable to
suggest that Ataka’s paper (IRE USA
August 1935) was a response to the chal-
lenge to rationalise and quantify basic su-
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WHEN | THINK BACK

perregenerative receivers, taking ad-
vantage of the intervening decade of
technical sophistication and instrumenta-
tion. According to Don Sutherland, the
only oscillograph available to Armstrong
in 1922 had been a Duddell
electromechanical string model. Ataka’s
paper was discussed in this column in the
May 1991 issue.

Mathematical analysis

A further paper brought to my notice
by Don Sutherland was one by FR.W.
Strafford of A.C. Cossor Ltd and Belling
& Lee Ltd (Journal Instn. Elec. Engrs.
93, March-May 1946).

According to the formal introduction,
the paper seeks to clarify the perfor-
mance criteria of superregenerative cir-
cuits ‘in practical operation’, ostensibly
rendered uncertain because (I quote) ‘a
great deal of the mathematical analysis is
clothed in obscurity from the engineering
viewpoint because of the inclusion of
second-order effects’.

Not surprisingly, the paper itself relies
heavily on mathematical analysis. But
helpfully, the conclusions are spelt out
for non-mathematically trained readers.

Strafford shows that, in the circuitry
under consideration, the onset of squelch
should be gradual rather than abrupt, the
logical choice being a supersonic
sinewave no higher in frequency than
strictly necessary. With appropriate ratios
of signal frequency to modulation
bandwidth and to squelch frequency, the
amplification ‘can be many millions’.

He shows mathematically that the
demodulated output from a super-
regenerative detector is substantially in-
dependent of signal carrier amplitude,
ensuring a high degree of self-AGC.

On the other hand the linearity of a
superregen detector is shown to be
‘apalling’, rendering it unsuitable for use
with normal amplitude modulated pro-
gram signals. For reasonable quality, pro-
gram modulation would have to be
limited to 60%, with reasonable speech
gz)tsblligibility being preserved up to about

On the vexed question of selectivity,
Strafford indicates that it is optimised
when the circuit resistance becomes
negative at a relatively slow rate — even
as low as 8kHz. Selectivity can be at
least equal to or better than that of the
same basic regencrative detector, ad-
justed manually to the fringe of oscilla-
tion. Given an appropriate degree of

e 6AU6

' (6)7-G. 6SH7 ETC.)

selectivity, a superregenerative detector
can also resolve frequency modulated
signals by deliberate detuning to achieve
slope detection.

Again, a superregen detector has the
potential to reduce pulse-type noise inter-
ference, but much depends on the dura-
tion of the pulses and whether they
happen to synchronise with the quench
intervals.

So to the textbook

If at this point you feel that you're
reasonably comfortable about the super-
regen concept, I’'m sorry to have to dis-
turb your equanimity — because that
was the effect of working through JR.
Whitehead’s book on the subject.

While I lacked the time or the com-
mittment to study it in exhaustive detail,
it nevertheless became readily obvious
that, published in 1950, it reflects a level
of wartime research and development,
with designs that were not available to
the earlier writers.

In fact, in chapter eight of his book,
Whitehead suggests that early writers
like Ataka (1935) Scroggie (1936) and
Frink (1938) were concerned mainly
with explaining the phenomenon of su-
perregenerative receivers as they knew
them,

180V
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Fig.1: A ‘Fremodyne’ superregenerative superhet. One half of the 12AT7 operates as a self-quenched superregen
detector/mixer, at a signal input frequency determined by L1C1. The other half of the same valve operates as a superhet
local oscillator, tuned by L2C2 to produce resultant modulated energy pulses in the output of the detector/mixer at an
Intermediate frequency of 27.5MHz. Picked up by an R/C network and the modulation content passed on to the audio

amplifier section.
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It was during this period (1935-38) that
the superregen principle was finding
favour with amateur operators as the
basis of inexpensive VHF/UHF
receivers. In fact, during 1933-6, the US
Army Signal Corps also adopted a
‘walkie-talkie’ using a superregen
receiver, which saw limited service
durind the war.

But far and away the most notable war-
time use of the concept was as a receiver
for the top secret ‘IFF’ (Identification,
Friend or Foe) responders devised for
military aircraft and ships. On being ex-
posed to an incoming radar beam, the
equipment would respond with a distinc-
tive pulse which could be recognised as
that of a ‘friend’ by a potential attacker.

The refined Mark III IFF was fitted
with AGS (automatic gain stabilisation)
which held its absolute gain over a
30MHz scanning bandwidth (157-
187MHz) to within +/-5dB and
eliminated the need for manual adjust-
ment.

According to Whitehead, something
like 200,000 such units were produced in
the UK and USA and fitted to virtually
every allied ship and plane. Similar
responders were fitted to early radar
beacons, including the Eureka paratroop
beacon. Across the channel, the Germans
also exploited updated superregen cir-
cuits, although to a lesser degree. The
Lichtenstein air interception receiver is
quoted as an example.

Such widespread use of the system
provided an incentive to pursue aspects
and possible applications that had
remained hitherto largely unexplored,
and put to rest the longstanding impres-
sion that superregen receivers were in-
trinsically unpredictable and unstable.

It showed that, given appropriate
design and quality control, they had
earned the right to be considered for
specific applications, against other circuit
configurations, particularly in the
VHF/UHF region.

Other matters mentioned in this final
chapter include superregen two-way
receiver/transmitters and the use of su-
perregenerative superhet circuits for FM
or other VHF reception, including the
Hazeltine ‘Fremodyne’. (Fig.1 shows the
circuit of a Fremodydne receiver
described for home construction in the
March 1967 issue of EA.)

In considering these more recent ap-
plications, Whitehead emphasises that
there are two fundamentally different
modes of superregenerative behaviour,
which he describes as ‘logarithmic’ and
‘linear’ — an important distinction that
may have escaped early researchers and,

When Armstrong first
developed the Idea of
the Superregenerative
recelver in 1922, the only
osclllograph available
was the Duddell string
type shown here. It was
essentially a D'Arsonval
string galvanometer with
asmall mirror attached
to the strings; a light
beam reflected by the
mirror would allow plot-
ting of a current
waveform on photo-

graphlc paper.

consequently, those who have relied on
pre-war literature.

In the logarithmic mode, the free oscil-
lation enabled by the quench voltage and
triggered by noise/signal components is
allowed to achieve a maximum
amplitude determined by the circuit con-
stants, before being quenched.

As illustrated in EA May 1991 on page
40, the packets of free oscillation all
achieve the same maximum amplitude
but vary in duration, depending on the
exact timing of the triggering signal.
Whitehead says that most pre-war litera-
ture and designs tacitly assume this
mode.

Certainly, the May 1991 diagram
comes from the Ataka paper, and is
repeated in modified form by Strafford.
According to Whitehead, the description
‘logarithmic’ refers to the distinctly non-
linear relationship between signal
modulation depth and detector output in
the above situation, and is the basic
reason for high distortion with heavily
modulated transmissions. It also accounts
for the self-AGC effect referred to earlier
in the article.

The alternative mode, which was not
pursued in the early stages, involves
manipulating the applied voltages and
quench amplitude, frequency and
waveform to ensure that the build-up of

free oscillation is interrupted or damped
before the amplitude achieves the self-
limiting level.

As a result, the burst amplitude reflects
that of the relevant triggering sample.
This being the case, the relationship be-
tween modulation depth and detector
output becomes substantially linear, and
the circuit can cope with high levels of
modulation.

The linear mode called for a more
deliberate design approach, and com-
monly, the provision of AGS (automatic
gain stabilisation) to ensure that signal
levels stayed within the required toleran-
ces. By that time, Whitechead says, you
have a receiver with about as many val-
ves as you’d have been prepared to put
into a superhet!

Thinking back, I seem to remember
stacks of war surplus IFF responders that
seemed useful for nothing except the
parts. I don’t recall anyone ever saying
that they included a superregen receiver,
even though they were serviced and pos-
sibly manufactured in Australia.

Maybe it doesn’t matter any longer, but
at least I know now that there was/is a lot
more to a superregen receiver than a
couple of valves and an off-putting hiss.

But at this point prudence, in the form
of a bespectacled Editor, reminds me that
I must sigp off! u
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‘4 Tools In One!

SOLDERING
SYSTEM

It's four tools in one... a Soldering lron, a Blow Torch, a Hot Blower
and a Hot Knife! With the equivalent of 10-60 watts of power and
temperature adjustment up to 400°C. Great for working or repairing,

anywhere.... anytime. ° $ 7 495

Cat T-1374
Plus Bonus Stand
20W

) SOLDERING
IRON

An air cooled finger grip makes this iron ideal for continuous use.
Plus you get a bonus stand! It's rated at 20W, 270°C and is mains
powered. Includes an earthed tip and barrel for added safety.

Cat T-1620 52995

Pocket Sized!
ECONOMY PENCIL BLOWTORCH

Handy size and super value! Great for heatsink work, silver solder,
gold, silver, brazing, glass work... even starting the barbecue!
Powered by butane gas (the same as they use in cigarette lighters,

efc).

Cat 7-1380 31 595
Great Value
PRECISION

KNIFE SET

The right size and shape for just

about any job! This 13 piece

Precision Knife Set comes with

three quality (varying in size)

knife handles and 10 spare

blades of various shapes and
sizes. Comes in a handy plastic

cmraen 45
=T

Fully Insulated
I e ———] H(gLDING
S| SCREWDRIVER
==

A 5-piece screwdriver set. Each screwdriver is fully insulated from

handle to shaft end. The specially designed head ‘holds’ the screw;
so it's ideal for awkward places. Includes 3 flat blades: 5 x 150mm,
4 x 125mm & 3 x 125mm and 2 Phillips head: No.s 1 & 2.

Cat T-4395 ° $ 1 995

THE DSE
SOLDER STATION

Outstanding features and
value. Professional quality and
performance. With a fully
variable temperature control
(200-500°C) and temperature
meter. Comes complete with
lightweight iron holder,
cleaning sponge, a
comprehensive instruction
manual and full servicing

information.
439
Sure And Stea

PCB HELPING
HANDS

Incredibly handy! It's great for
PCB work as it holds the board
while you work. Includes

heavy cast iron base with
soldering iron stand plus
magnifying glass, light and
alligator ciips. Comes complete
with solder cleaning sponge.

Cat T-5720 szws

)

S,
K

Save 30%
T-BAR

MAGNETIC
SCREWDRIVER

Get a grip with this handy T-Bar handle! Comes with 6 magnetic bits
including 2 Phillips, 2 flat blades and 2 Torx bits. In strong chrome-

vandium steel. $ 395
Cat T-4515 Now Only

AYOYA

A quality plier set! All are drop forged, high carbon steel. With
127mm needle nose, 127mm bent nose, 127mm flat nose, 115mm
diagonal cutting and 115mm end cut pliers in a handy plastic pouch.

Cat T-3295 52995

MITH

Top Quali
SPECE

PLIERS SET
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Refine Your Reception Q)

ANTENNA TUNER AND RF PREAMP

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

Cat K-6100 31 09

NOV '91
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TV COLOUR PATTERN GENERATOR

Tune your TV to perform like new again! Generates seven separate

patterns for adjusting your picture and tracking down faulty

curcuutry It's easy to build and only requires a smatil amount of

wiring. ldeal for video enthusiasts, TV servicemen, hobbyist etc.

Comes with all components, hardware, case and pre-punched silk
~._ screen front panel. Includes

| plug-pack. QQ
- L

NOV/DEC ‘91

Cat K-7355

The Safe Solution Q

MAGNETIC FIEL

Minimise the health risk of
magnetic radiation with this handy
meter. This accurate meter with
LCD readout lets you measure the
level of magnetic radiation emitted
from appliances in the home &
work-place. By changing your room
layout, you can then minimise
your exposure. Comes with deluxe
case, all components, hardware and pre-punched
silk screen front panel. Requires a 9V battery.
95

Cat K-7600 $ 8

STRENGTH METER

OCT ‘91

e
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So real...it's alarmin

FLASHING DETE%RENT LIGHT

Car thieves think twice when they see
this red flashing light. Professional in
appearance, it's bright enough to be
seen during the day. Because it's
activated by the ignition you never
have to worry about switching it off.
It's also designed to withstand
voltage extremes and the high
temperatures of a car dashboard.
Inciudes all components, PCB,
mounting hardware, deluxe bezel
case and globe. g/ I'i'

Cat K-4200 LICH
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NOV ‘91 3995

A Star is Born! Q
BUDGET KARAOKE

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

Cat K-5300
$ 3995

€4} NOV ‘91
NULTRAETER *

A low cost multimeter packed with
features! It's compact, reliable and
great fun to build. With continuity
testing, a wide 10A range and battery
checker. It has 19 ranges plus dB,
20K/V sensitivity, diode and fuse
protection. Complete with all
components, printed circuit board,
quality case, probes and full
instruction manual. Ideal for the

hobbyist or professional. $3 295

Cat K-1040

Added Insulation for Extra Safety! ¢ [Z]
FAN SPEED CONTROLLER

Warmer weather is fast
approaching so, while dusting off
the old fan, you might like to make
it more effective by building this
Fan Speed Controller. It's an easy
to build tull form kit with PCB.
Includes components, plastic case,
pre-punched & silk screened front
panel, plus mains plug & socket.
Complete with a plastic pot for
maximum insulation and added
safety.

Cat K-3086

@ JULY ‘91
33995

Please contact your nearest store for availability of the

above kits.
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DSE NICAD BATTERY CHARGERS | NEW SOCKETS AND CONNECTORS

. 2.1mm DC Bulkhead Socket catp-1648 $1.95
Charge up to 8 batteries at | 2.5mm DC Bulkhead Socket catp-1650 91.95
) ©nce. With mdk':atpr lights | 2 1mm DC Metal Line Socket catP-1652 $2.15
and reverse polarty 2.5mm DC Metal Line Socket catP-1654 92.15
B s AnE b o 8 High Density 15 Pin Sub-D Male Plug
AAA, AA, G, D, and 9 voit suits VGA monitors catp-2710 93.95
batteries. Mains operated.
OFC AUDIO CABLES

3399500 Extremely high quality oxygen free copper (OFC) cables.
Designed for maximum conductivity and minimal resistance.
NEW 60 x 0.12mm conductors, Figure 8, Spkr. Cat W-2013 $0.95 /m
315 x 0.12mm conductors: Figure 8, Spkr. Cat W-2017 3.9 /m
NiCad Charging Cabinet Cat M-9505 Super OFC Single Shielded, Audio. Cat W-203291.9 /m
Heavy Duty Charging Cabinet Cat M-9506 Super OFC Figure 8 Twin Shield, Audio. Cat W-203393.95 /m

45 MEMORY
SHORTWAVE
RECEIVER

There isn’t much the
Sangean ATS-808 won't
do! It has AM/FM pius
longwave, mediumwave &
shortwave tuning (150kHz
to 30MHz). There's a iarge shortwave bands.
_ LCD screen, dial or keypad . With bandspread tuning and an LED
frequency entry, 45 memories, alarm clock and 3 tuning indicator. Includes sockets for
tuning modes. Includes telescopic antenna, headphones and AC adaptor. Requires

headphone and external antenna sockets. 3 x AA batteries
Requires 6 x AA batteries or mains adaptor Cat D283 : 37995

Cat D-2829 3299
uniden
70 XLT SCANNER RADIO

A quality hand-held scanner. Includes
rechargeable NiCad battery pack and AC
charger. With 8 Band Coverage plus track tuning
and 20 memory channels. It's light, compact and
comes with a carry case. Covers 66-88MHz,

136-174 MHz, 406-512MHz. 3249

Cat D-2740
Music Video Singalon
DIGITOR KARAO

Plugs into your TV or VCR. A
superb Karaoke with amplitier and
digital voice processor. With
microphone and connecting cables.
Comes complete with VHS Karaoke
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With VHS Video Tape!

10 BAND
£ SHORTWAVE
I8 RECEIVER

The Sangean SG-789
receives local AM/FM
stations and 8 international

QUALITY WALKIE TALKIES

They're just like the real thing! With easy
push-to-talk operation, flexible antenna
and a super range. Each requires 1 x 9V
battery. No licence required.
Cat D-1085

32995

Great For Parties
PORTABLE KARAOKE

Sing along with your favourite tape, etc.
It's a two-way speaker system, AM/FM
radio, cassette deck, PA amp and mini
mixer all in one. Requires 6 x ‘C’ size

batteries or DC adaptor.
Cat A-7500 3249

Comes with DC adaptor and mic.

KAROKE AUDIO TAPES

14 titles to choose from. Sing along with
Old Blue Eyes or Old Macdonald.

Cat C-8500...Cat C-8670 4 4%ea
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PUTER-WISE

| RIGHT NOW YOU'LL FIND THE BIGGEST AND BRIGHTEST COMPUTER
PRODUCTS OF 1991, AT LOW PRICES THAT'LL SURPRISE YOU!

COM

|

| DIGITOR COMPUTERS
For affordable power, performance and expandability, one name says it all...Digitor.
DIGITOR 286/16 ‘AT’ DIGITOR 386/20 SX
It's fast, built to last and ideal for running The incredibie Digitor 386SX is
Windows applications. astounding value and it's ideal for
* Fast 16MHz running speed business or serious home use!
® VGA Colour Monitor ® Fast 20MHz running speed
* 1Mb RAM (Expandable to 4Mb * VGA Colour Monitor
on board) * 1Mb RAM (Expandable to 8Mb
¢ 1.2Mb (5.25") Floppy Disk Drive on board)
® 40Mb Hard Drive * 1.2Mb (5.25") Floppy Disk Drive
e 2 Serial, 1 Parallel & 1 Games ports ® 40Mb Hard Drive
¢ Includes DOS e 2 Serial, 1 Parallel & 1 Games ports
Catx-8410  Qufstanding Value! ¢ Includes DOS

catx-8440 AN Exceptional Buy!

1595 1895

MIRACLE PIANO TEACHING
SYSTEM

Introducing the World's First Interactive, Computer
Based Piano Teaching System! It simply
connects into your Nintendo System, IBM

_ Compatible PC or Amiga System. Now
anyone can learn to read and play music.
The keyboard is amazing! It features full
sized velocity sensitive keys, over 100
instruments and effects!

PC Version Nintendo Version
Cat X-7100 $699 Cat X-7105 5599

Amiga Version (Available On Special Request)

Elelgg% DISKETTES R[D SP‘T
514 DS/OD 695 REDSPO?'

31/2" DS/DD
Cat X-3508 $995

SOUND BLASTER PRO

The new standard in sound cards! With all the
sensational Sound Blaster features plus lots more.

¢ Stereo Recording,
Mixer, DAC and
internal speaker

* Twin FM chips
providing 22 voices

* CD-ROM Interface &
internal connector

SUPER VGA CARD

More colours and higher resolution!
1024 x 768 pixels in 256 colours. 1Mb of memory on

for CD Audio board, and drivers for a wide range of

* And much, software including Microsoft Windows 3.
much more! Cat X-2001
Cat X-2033 $1 99

DS XPRESS PHONE & MAILORDER SERVICE
Outside Sydney (FREE Call) 008 22 6610 Sydney And Enquiries - 888 2105

FAX: (02) 805 1986 or write to DS XPRESS, PO BOX 321 N/RYDE NSW 2113
All Major Credit Cards Accepted. O/Nite Courier Available.
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Electrical safety

Shake hands
with the devil — 1

The hazards of electricity are widely known, but the number of people killed every year shows that
the danger of electricity is underestimated. Many have been lulled into complacency before ‘shaking
hands’ with this devil. Part 1 of this article highlights these hazards, while part 2 will examine the
biological effects of electricity. The author is Physics and Chemistry Master at Morton Bay College,

Brisbane.

by RICHARD WALDING

‘What’s black and hangs from the
ceiling’ might well describe an Irish
electrician but in reality it’s no laugh-
ing matter. My father, an electrician,
used to tell me of the reckless things
people would do.

When he was a maintenance
electrician at English Electric, one of
the travelling cranes developed a
fault. The factory switchboard was
housed in a large wire cage and only
the electricians had the keys and
authority to enter. He entered the cage
to locate the fault, isolated the crane
then locked the cage and went to
make repairs.

On his way back, the crane started.
The operator was caught poking
the reset switch with a eight-foot
length of conduit between the mesh of
the cage. I was almost fatherless. The
operator came close to dismissal —

only his non-familiarity with English

saved him.

At another time, one workman was
instantly dismissed for merely looking
inside an unlocked switchboard that
the electricians were working on.

Maintenance electricians, unlike
home hobbyists, can’t always turn off
the power to investigate problems.
Downtime costs money and If it can
be avoided, it is. My father said that
when working on live equipment,
standard practice was to stand with
your free hand in your pocket or be-
hind your back. Workmates said the
electricians looked like artists.

He’d tape up the shaft of his
screwdriver and hope not to cause a
short circuit. Sometimes the end of
the screwdriver would be blown off
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in a huge flash, but he never once had
a tingle.

It’s the harmless tingles that
develops the complacency. A few
years ago in EA, Leo Simpson
described how he caught his daughter
with a knife in a toaster and gave
her a lecture on electrocution. “But

Dad, I've already had an electric

Birds can sit safely on a 415V wire. Put
one leg on the other wire and you’ligrill
your vital organs.

shock” she said, referring to a non-
lethal electric fence. Minor shocks
breed complacency.

Speaking of shocks, we had a
mysterious shutdown of our Apple
network at school recently. The cause
of the problem turned out to be a

toad which had climbed into the
Digicard disk drive and sacrificed it-
self across the stepper motor trans-
former. Presumably it verified
Galvani’s experiment with twitching
frogs legs at 240V AC. By the
time it was discovered, maggots had
eaten our experimenter.

The next step to testing amphibians
is to test mammals. The famous James
Prescott Joule gave his friends shocks
from Leyden jars.

He used ‘galvanism’ in experiments
on a lame carthorse, and even carried
out a series of tests on a woman ser-
vant with a powerful voltaic battery.
The voltage was steadily increased
and she was told to report her sensa-
tions — she did so until she became
unconscious at which point Joule ad-
visedly terminated his experiments.

Experiments on living human volun-
teers only form a small part of the data
that follows. Certainly Professor
Biegelmeier’s data came from a living
person — himself. The rest is from
experiments mainly on corpses and
reports from accidents.

Disclaimer

No voltages or currents are une-
quivocally safe. This article describes
the hazards of electricity, but even
where the data suggests some situa-
tion may be relatively safe, no guaran-
tee can be given by the author or the
publisher to the veracity of the ex-
perimental reports. An unsuspected
heart condition can make even 20
microamperes fatal. A faulty 7 volt un-
derwater pool light has caused a
swimmer to drown through paralysis.
Be warned!



Electrocution Statistics

In 1988, the last period for which
data is available, 68 people were ac-
cidentally killed by electricity in
Australia. The deaths can be broken
down into six groups, with examples
given for each.

Group 1: Electricity workers —
supply authority (3), others (9).

An electrical contractor received a
fatal shock of 240V when he con-
tacted exposed energised terminals of
a thermostat while his other hand was
in contact with the earthed metal of a
sterilizer cabinet. Another electrical
contractor died when he touched con-
ductors energised from a portable
generator and received 240V hand
to hand.

Group 2: Overhead power wire ac-
cidents — fallen conductor (2), contact
with conductor in position (14).

A farmer received a fatal shock of
6.3kV when his tip truck touched
overhead wires. A farm worker, clean-
ing mice out of an aluminium irriga-
tion pipe, stood the pipe on its end and
made contact with the 6.3kV overhead
conductors. A builder’s labourer was
putting a reinforcing rod down a con-
crete block wall when the upper end
touched 33kV overhead wires — he
died from a 19.1kV shock. Other
lethal conductors included fallen tree
branches, a concrete pumping boom
and a boat mast.

Supply authority workers take spe-
cial precautions when working with
overhead wires. With the three-phase
415V wires, provided they are not
touching earth or another phase, they
can work on one phase wire safely.
They are expected to wear insulated
boots and at least one glove. Birds too
can land on one wire safely, but if
you’ve ever seen a possum stretch
from one wire to another you’ll know
it’s not safe to do this.

When working with high voltages
such as 33kV, other precautions are
needed. Even three metres away, the
field about the wire is so strong that it
makes the hair on your neck stand up.
It’s a feeling that some linesmen find
so unsettling that they stay with 415V
jobs. Tools on long wooden poles are
used to minimise the risk of electrocu-
tion. If you’ve ever touched one ter-
minal of a 10,000V induction coil
while being completely insulated, you
will have felt a small current of 2-
3mA flow through your fingers. It’s
quite uncomfortable.

Group 3: Fixed wiring in consumer
premises (8) — made up of home
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lowered for you. Several people have
been killed this way.

repairs or perhaps unauthorised repairs
by a third party (2), and others (6).
These others include a builder who
died when he grasped an earthed metal
rod while in contact with a metal
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Earth leakage circuit breakers have
been around for the past decade, but
many householders still find $170 too
much to pay for safety.

house frame — a coach screw holding
the frame in place had pierced a 240V
cable and made the frame ‘live’.
Another fatality was caused by an
open circuit in an earth wire. The ac-
tive and earth had arced in an ap-
pliance causing the earth wire to melt,
but the earth wire had become live at
its remote end. Even though the fuse
had blown, it had been replaced un-
knowingly. Yet another case involved
a sheet of roofing iron which was
pushed up under an existing sheet. It
cut into the cable in the roof, energis-
ing the iron, and killed a young boy
who touched it.

Group 4: Flexible cords (18) — in-
cluding unauthorised repair work
to a caravan.

In the case of the caravan, its inter-
nal wiring had not been connected to
earth and the shower heater developed
a short circuit to its metal case. The
victim completed the circuit to the
earthed metal shower-tray when he
grabbed the live hand-held shower
rose. Yet another death occurred when
the victim failed to switch off (and
disconnect) a flexible cord from the
power point before making repairs.
Other examples include an incorrectly
wired plug to a portable TV set flex
which caused death when the user
touched the metal walls of a shed, and
a portable generator connected to a
house by inappropriate wiring which
killed a milk vendor.

Inappropriate wiring of a three-pin
plug can mean reversing the neutral
and earth. The current path is then ac-
tive to earth so the appliance will
work providing there is no earth
leakage circuit breaker connected. The
case of the appliance will be con-
nected to neutral if the case is normal-
ly earthed.

But the real drama arises when the
power point has its active and neutral
reversed, as often happens with home
handyman wiring. The case is then ac-
tive, with the neutral and earth con-
nected to each other. Of course it
won’t work, but touch the case and
touch a sink and you’re in big trouble.
A few years ago, an Australian-made
double adapter featured this reversal
of active and neutral because it was
easier to build them like this. They are
no longer approved.

Group 5: Faulty appliances and
lamps (13) — including a student who
reached for a towel and dislodged a
hairdryer which fell into the bath with
her. Another was an apprentice boiler-
maker who received a fatal 77V AC
shock when he touched the electrode
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Electrical safety

of a welding lead while welding metal.
His gloves and clothes were damp
with perspiration. A man working
under a very low set house with a lead
light died when the glass bulb broke
and he contacted the filament sup-
ports. There was no guard protecting
the bulb.

Group 6: Unknown cause, but iden-
tified as electrocution (1).

Lightning

Lightning kills because it is both a
high voltage and a large current. It
kills people either directly or by strik-
ing nearby trees or the ground. To ap-
preciate how this lethal bolt is
delivered, it is helpful to understand
how lightning forms.

A popular model is this: in the cold
upper and middle regions of a cloud,
large falling raindrops, hailstones and
ice pellets acquire negative charges as
they fall. On collision with smaller
water droplets and ice crystals
suspended within a cloud, they trans-
fer their negative charge. The upper
portion of a cloud is left with a posi-
tive charge and the bottom is mostly
negative. A potential difference of be-
tween one million and three million
volts per metre is produced. A typical
cloud-to-ground lightning flash begins
with the formation of an intermittent,
highly branched discharge, called a
stepped leader, that spreads
downwards. The leader carries the
negative charge towards the ground,
along the tips of a branching discharge
and leaves a trail of ionised air. At a
height of about 100 metres, the nega-
tive charge in the air attracts a positive
charge just above the ground. The
electric field intensity becomes enor-
mous, and streamers of charge
propagate upwards until one or more
attach to the leader, usually between
10 and 20 metres above the ground.
When contact is made, the first return
stroke occurs. This is the start of the
lightning ‘strike’. It is over in less
than one thousandth of a second.

The current may peak at between
10,000 and 40,000 amperes, although
the sustained current is typically a
few hundred amperes.

A typical lightning bolt repr-sents a
potential difference of several
hundred million volts and transfers 10
or more coulombs of charge (about
10°" electrons) to the ground. One
coulomb per second is defined as one
ampere of current, so 10 coulombs in
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It was sheer luck that Benjamin Franklin survived his kite flying experiments in a
thunderstorm. The potential can be millions of volts.

1/1000s is 10,000 amperes. Whether a
lightning strike kills or not depends on
which organs the current passes
through. A 10-year-old boy playing
with a golf club was struck directly in
May 1976. His heart stopped, but he
was revived by neighbours. Only
about one quarter of people struck are
killed. Metal fences, railway lines and
pipes can conduct lightning that has
struck some distance away.

In July 1955, 47 people were injured
and two killed as current passed along
metal rails at Royal Ascot races. Even
after the storm has passed, accumu-
lated charge on metal objects can still
cause harm. The large current in a dis-
charge can raise air temperatures to
30,000°C, which creates a huge shock
wave of 10-30 atmospheres and can
throw victims into the air. If the
lightning strikes an object with mois-
ture in it, the moisture can boil, caus-
ing explosive expansion. In July 1974,
an ll-year-old girl was struck by
pieces of an exploded oak tree which
fractured her skull and she died. The
explosive force has been reckoned as
equal to 250kg of TNT. In Dublin in
1984, a golfer was struck as he carried

a bag of clubs on his shoulder. The
subsequent gas expansion ruptured his
eardrums and perforated his bowel in
six places.

When lightning strikes the ground,
large voltage gradients are created on
the surface as the current propagates
outward. The further two points are
apart on the ground, the greater the
potential difference. A cow, having a
larger distance between front and back
legs may be killed,whereas a person
may not. So crouch with your feet
together and hands on your knees —
don’t lie down. If your clothes are
wet, current is conducted over your
body rather than through it. You might
get burnt, but the current may bypass
your heart.

Protection Devices

If you look at the history of protec-
tion against electric shock, the first
measure was to avoid ‘direct contact’
by basic insulation, barriers,
enclosures or placing the live part out
of reach. Plastic coating on wires,
locked switchboxes and high over-
head wires fall into this first line
of defence.



The next step was to protect against
shock where the insulation had failed
due to aging or mechanical stresses.
This ‘indirect contact’ included
protective earthing, protective multi-
ple earthing (earthing the neutral)
and isolating transformers. Opto-
isolators are common in circuits in
this magazine. These fault protection
measures can also be defeated, espe-
cially when using portable equip-
ment. Earth wires may be connected
up the wrong way as mentioned ear-
lier, double insulation may fail,
covers break, live parts may be-
come accessible and appliances can
fali into bathtubs.

The past decade has seen great
strides in the development of addition-
al protection with a core balance earth
leakage circuit breaker (ELCB).

These units guard against electrocu-
tion should the user come in contact
with either the active and earth or
neutral and earth, which is how 85%
of electrocutions in Australia occur.
Not all of these deaths could be
prevented with a ELCB, however, as
many occurred with high voltage
overhead currents.

An ELCB monitors and compares
the current flow in both active and
neutral circuits. Should the current
flow become sufficiently unbalanced,
it indicates that some of the current in
the active is leaking to earth and not
returning through the neutral. If an
imbalance occurs, an electronic
switch trips and disconnects both ac-
tive and neutral. The most common
models have a specified trip sen-
sitivity of 30mA. They trip at about
22mA and the shock duration will be
limited to 10ms to 30ms.

Of course, the fact that they trip at
22mA does not mean that the current
is limited to 22mA. With a person
making a good contact with earth, he
or she could experience quite a large
current before it is switched off.

The best ELCBs have amplification,
and if the peak of the voltage cycle
occurs when the imbalance is
detected, the shock duration is about
10ms. If the touch voltage occurs at
the zero point of the AC cycle, trip-
ping time is about 20ms.

Experiments by Biegelmeier have
shown that even if the shock started
within the vulnerable part of the car-
diac cycle, fibrillation did not occur,
although painful muscular contrac-
tions did. Tests have shown that about
500mA for 30ms would be needed to
cause fibrillation.

The future possibilities of ELCBs

are extraordinary for saving human
lives. The problem is that not all
households have them, even though
$170 installed sounds cheap. How-
ever, they do not protect the user
who touches both the active and
neutral as the current just flows
through the body and not the ap-
pliance.

Power Bandits

Most cases of electrocution are
accidental. In some cases the users are
doing something illegal and come
unstuck. One case is the ‘power
bandits’ who steal electricity from the
supply authority.

They either make the watt-hour
meter go slow or backwards, or
connect up to the mains before the
meter. In all States except
Queensland, the mains go into the
meter then to the main switch. In
Queensland, the mains go to the
switch first then to the meter,
which makes illegal connections
much simpler. In one incredibly
dangerous case, a farmer connected
the top wire of his fence to the active
to run an irrigation pump some dis-
tance away at his dam. The earth (terra
firma, not neutral) provided the return
path. One electrician in my street took
free power for an oven he used in
baking armatures. The panic began
when supply authority electricians ar-
rived in our street to link earth and
neutral as part of the multiple earth
neutral conversions in 1955. He hung
blankets around the switchboard and,
using a extension lead managed a
hasty re-conversion before they found
out what he’d been up to. It seemed

Power bandits use blackboxes to make
the meter go backwards. The thick wire
goes to earth but carries half an
ampere and can be lethal.

funny at the time. Even if he had been
electrocuted, it wouldn’t have
registered on the meter.

With watt-hour meters, things aren’t
so simple. A watt-hour meter is basi-
cally a split-phase motor in which
the active line of the mains feeds
through a heavy coil in the meter. A
coil of thin wire sits across the active
and neutral. Between the two coils is
an aluminium disk which turns in
response to eddy currents.

Permanent magnets slow the disc
down and allow calibration, so that
1kWh equals say 266.6 revolutions.
Stronger magnets could increase the
retarding field, but most attempts
seem to demagnetise the magnets and
allow it to run faster. Some people
have bored holes in the case to stop
the disc moving, but have ended up
drilling into the active and stopping
their hearts instead.

A more dangerous method involves
using an illegal $300 ‘black box’. One
type involves a home-made trans-
former which causes the meter to run
backwards. One of the leads has a
bulldog clip so that it can be attached
to earth, but unfortunately a current of
about a half an ampere flows through
this wire. Users, thinking it is just a
safety wire to earth, are given one
almighty shock to prove otherwise.
And 500mA at 240V is a big
enough shock to end your worries
about free electricity. In S.E
Queensland there have been 29 suc-
cessful prosecutions so far in the
past three years, with $380,000 being
paid back.

There is a more insidious problem
— unsuspecting electrical contractors
or supply authority workers’ lives
are at risk when they go to work
in premises with modified power
supplies. Neighbours too can find
themselves a part of the modifica-
tion, if they share a common earth
via conducting water mains and a
fault develops.

There are hundreds of stories to tell,
but those above illustrate some of the
major dangers of electricity. It’s those
non-lethal shocks like the electric
fence, the forgotten capacitor in the
TV set and those that are cut off
quickly by the circuit breakers that
make people complacent.

Electricians who give their appren-
tices ‘safe’ 1000 volt shocks from the
Megger may be contributing to com-
placency. Perhaps if some readers are
chastened by this article it’ll be
worthwhile. I know I was.

(To be continued) [ ]
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Moffat’s

Madhouse...

by TOM MOFFAT

The great pinball adventure

Video games? Nah! How very dreary.
All you young people out there who
spend your spare time locked into a
coma of computer ‘action’ don’t know
what you’re missing. Well, maybe I
shouldn’t say that, after all I spent much
of my youth shoving coins into that great
time-waster of the sixties, the pinball
machine. They’re still around, of course,
although the modem versions seem to
incorporate more electronics and less of
the electro-mechanical joys of the earlier
models. Regardless, I'm still hooked on
the things, 30 years on.

I belong to a somewhat strange com-
puter users’ group, which in the 10 years
of its existence hasn’t conducted one in-
structional lecture or passed one motion
or resolution at a formal meeting. In-
stead we sit around in the cozy meeting
room, drinking beer and fiddling about
with computers that members bring on
the night.

Many members are electronics people,
and others can bring their faulty
machines along for a committee-based
repair job, where one guy actually works
on the machine and the rest huddle
around giving ‘advice’. One night we to-
tally wrecked a fellow’s Microbee; he
never came back again.

Just outside the meeting room door
stands a big, glorious, flashy, 1960’s-
issue electromechanical pinball machine
called ‘Centigrade 37° — an American
product that obviously hit our shores
around the time of metric conversion,
because it displays the Fahrenheit
equivalent as well. The machine features
a large thermometer in which the mer-
cury climbs as you rack up the score.
The ‘mercury’ is in fact a red nylon belt,
wound around a drum at the bottom and
pulled upward by a spring. The drum has
a ratchet arrangement that lets the mer-
cury click up a notch with each pulse of
a solenoid.

On the machine’s playing table are the
usual solenoid-powered bumpers to send
the ball flying back when they’re hit.
There are chutes you can roll through to
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gain up to 5000 points a time, and things
called ‘drops’ in pinball terminology that
fall down into the table when you hit
them. You get a ‘special when lit’ on
other targets when you knock out all
four drops, producing even higher
scores.

At the bottom of the table is the
dreaded hole where you lose the ball,
guarded on each side by button-operated
flippers which swat the ball back up the
table. If you're clever you can get it right
back up to the top, effectively giving
yourself another ball on top of the stand-
ard five per game.

For a long time on Centigrade 37, the
right-hand flipper was badly womn, so all
it was really good for was nursing the
ball over toward the left flipper where
you could give it a really good belt.

Successful pinball play depends on
keeping the ball moving as fast as pos-
sible. Whenever it hits a bumper or you
use a flipper, a sharp nudge to the table
will add more power to whatever is ac-
celerating the ball. Any decent pinball
machine has detectors to prevent you
doing this, and if they work you get a
‘TILT’ message and lose the ball; maybe
even the game.

Centigrade 37 has a clever array of
wiggle detectors and tremblers to detect
movement, and there’s even another ball
that runs down a metal track inside if
you try to lift the machine off the floor.
But I have discovered you can confuse
the wiggle detector by keeping the
machine gently rocking fore-and-aft all
the time, so a good whack isn’t such a
shock to it.

Even with the latest you-beauty '386
IBM-PC’s to play with, the pinball
machine is still the star of the show on
computer group nights.

There is a constant competition run-
ning, and high scores are carefully noted
as middle-aged men stand at the

machine, dancing about and stomping

and rocking and flipping as an apprecia-
tive cheer squad gives moral support.
We have worked out that the ultimate

high score is 200,000, since the machine
has no way of counting past that number.

One meeting last winter was on a cold
and snowy night. Only four people
turned up, and there were no computers
— nobody was game to carry them to
the meeting, through such awful
weather. So the four of us sat there hud-
dled around the heater, sinking stubbies
and waffling about computers. I stuck
with it for a while, but then I realized I
wasn’t going to make it through the
night without my monthly ‘fix’ of pin-
ball.

I left them with it and ventured out
into the freezing cold hallway. When I
plugged in the pinball machine it
powered up with its usual routine of
clunks, clicks, buzzes and dings to an-
nounce it was ready for action. And ac-
tion it was!

During the previous month someone
had fixed the lame right-hand flipper, so
it slung the ball with a mighty force at
the merest touch of the button. And the
bumpers seemed more lively, too. My
theory is that the cold weather had
lowered the resistance in the solenoids
so they drew more current, producing
more power. Anyhow Centigrade 37
was going like a rocket, and rock it I did
to enhance the play further.

You know how sometimes you can’t
do anything wrong? Well that night each
ball just REFUSED to go down the lost-
ball chute until it had traversed the table
up and down several times. The machine
seemed to be alive — I could feel every
clunk and bang of the solenoids trans-
mitted through the table to my finger-
tips. Lights flashed, bells binged and
bonged, and the ball seemed to be
moving faster than a speeding bullet.

My ‘personal best’ on the machine had
been 176,000 points, but when I finally
sneaked a look at the score it was al-
ready past 180,000 — with two balls
still left to play.

“I’'m going to break 200,000!" I
shouted, hoping to draw an audience out
of the meeting room. But the door was



closed and the heater was humming, and
nobody heard me. I was all alone in my
moment of glory.

Clunk! Thunk! Whack! Ding-dong!
Amidst a cacophony of noise and flash-
ing lights, the thermometer suddenly hit
the top, and above it a bright yellow
light began flashing. We’d never seen
that before — what did it mean?

Then the score counter passed
200,000, but what a disappointment! It
couldn’t go anywhere else, so it just
started counting from 100,000 again.

But then — strange things happened.
The thermometer stuck at the top. And
for some reason the special-when-lit tar-
gets stayed lit all the time, even after I'd
hit them. Soon everything was special,
and the score rocketed up. Then the ball
counter went dark. With 230,000 points,
well past its maximum, the machine was
now giving infinite balls and specials on
everything!

It had, in effect, given up. Resigned.
Retired from the game. From now on,
playing the machine was like shooting
ducks in a pond; the challenge had gone.
So I decided to put it out of its misery,
and I hit the reset button to start a new
game (the coin slot had long since been
removed).

No burr-ups and dings and bongs this
time, just one forlorn clunk. None of the
lights on the table would work; the flip-
pers and bumpers were dead. The damn
thing had snuffed it.

So I strode into the meeting room and
announced: ““I have just hit 230,000”
(“Yaayyy!”). “And I’ve just blown up
the pinball machine” (*‘Boooo...”")

Well, that mecant action stations —
time to fix it! Out of the room swarmed
this group of heavies, the same people
who’d sent a poor computer to Microbee
Heaven. They were obviously itching to
g0, waiting for a good excuse to tear into
the pinba'l machine.

Soon the back had been removed, and
the main chassis was dropped down on
its hinges (this thing was obviously built
with the serviceman in mind). The glass
was removed from the playing table, and
the table was then raised on its hinges.

There were bits of pinball machine
protruding everywhere. If you can im-
agine what a pinball machine would
look like if someone dropped a stick of
gelignite in it, well, that’s what Cen-
tigrade 37 looked like.

And everywhere, on every available
surface, screwed to metal frames and
blocks of wood — relays! Simple
spring-return relays, bistable relays,
rotary things that looked like switches
out of a telephone exchange. Lights and
bumpers and solenoids in great

profusion. and thick bundles of wires
laced together with waxed cord. But
nowhere were the things we work with
today. Not a transistor, capacitor, resis-
tor, IC, or even a valve. Just switches
and relays.

The key word above is ‘telephone
exchange’, the repository of much
electromechanical knowledge.

One of the attending pinball-surgeons
was in real life a Telecom technician,
who prettywell ran the telephone ex-
change in a nearby country town. I had
also done my. time with the American
Telephone and Telegraph Company,
back in the 1960’s when relays ruled.
The other two fellows seeined to be pret-
ty well up on electromechanical technol-
ogy too, being of middle age. Relays?
No problem.

Deep within the machine we found,
rolled up in a paper tube, a circuit
diagram. This was a bit old and crumbly,
like the Dead Sea Scrolls, but it was just
what we needed. We retired back to the
meeting room, and the heater, to study
the circuit and try to work out the
machine’s problem using sheer intellect.
The circuit was probably something that
most young technicians have never seen.
Relay coils were shown as blocks and
their contacts as X’s or lines, for normal-
ly-open or normally-closed.

From this circuit we were able to
deduce that the machine contained such
circuits as bistable multivibrators (flip-
flops) and even a rudimentary random
number generator based on what detec-
tors the ball rolled over in what order.

Mr Telecom’s eyes lit up; he was right
at home in this circuit. “Somebody
check to see if the C-relay is operating”,
he said, studying the yellowed sheet of
paper. “Now the L-relay.”

Yes, it was OK too. After more line-
tracing and head scratching, he finally
announced that the only way the
machine could be acting up in the way it
was, was if there was a fault in the ball
counter.

My goodness. In all the excitement, I
had neglected to mention that the
machine had started handing out infinite
balls, just before it carked it. And Mr
Telecom looked like he’d nutted out the
answer, just by following the circuit
diagram. All hands raced for the ball
counter, this time led by a fellow who
was a specialist in traffic light control-
lers. After a quick disassembly he an-
nounced, “It’s stuck!”.

And so it was, simply gummed up. A
quick squirt of CRC put it right, and res-
tored the machine to its former glory.

What happened? Maybe the cold
weather had thickened the ball counter’s

lubricating grease (it was a solenoid-
driven rotary switch).

I would of course prefer to think that
the ball counter seized up from shame,
when the pinball machine realized it was
going to be so terribly beaten. Anyhow,
once it was restored to life the machine
became very reluctant to allow any
scores above 50,000. It had leamned its
lesson.

I know it’s a well worn cliche, but
they certainly don’t make things like
they used to. No way in the world could
you have as much fun with a computer
as we’ve had with that pinball machine
— playing it, abusing it, blowing it up,
and then finally resorting to the old
hands-on repair skills in its hour of need.
May pinball machines, like old Holdens
and DC-3 aircraft, live forever! [ |
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FORUM

More about FM stereo
and how switching decoders work

After last month’s necessary detour into aspects of project safety, we can at last return to look at
some of the letters and information that arrived in response to the discussion of FM stereo decoding,
in the June issue. You may recall that the key question raised by reader Phil Allison was this: How
is it possible for a composite FM stereo ‘multiplex’ signal to be decoded using simple time-division

switching?

In the June column, I tried to provide
at least a basic qualitative answer to Mr
Allison’s question by referring back to
various published descriptions of the
‘pilot tone’ composite stereo signal itself,
and the way it was traditionally gener-
ated. I noted that although some books
and references seemed rather vague
about the details, the crucial point
seemed to be that regardless of the way
the signal was actually generated, it was
nevertheless essentially equivalent to a
time-division sampling or ‘multiplexing’
of the original left and right audio sig-
nals. Hence because of this a valid way
of decoding the signal was to use the
complementary process of synchronised
time-division demulliplexing.

I had to admit, though, that due to the
lack of detailed information to hand, this
explanation was little more than intu-

ition. And I also had to admit that I
couldn’t really explain why practical
switching-type decoders seemed to need
a carefully controlled amount of
‘crosstalk’ injected into the decoding
switch, in order to achieve maximum
separation of the decoded stereo signals.

Well, before I go any further it has to
be said that many of the letters that ar-
rived in response to the June column
have come to my rescue. In fact I've
been almost buried in further informa-
tion, detailed explanations and copies of
relevant reference papers and articles. It
all goes to show what a helpful and
friendly bunch of people we have out
there, among EA’s readers!

My grateful thanks to all of the readers
concemned, and I only regret that it won’t
be feasible to quote from every one of
your letters. In view of the embarrass-

Conducted by Jim Rowe

ment of riches that you’ve showered
upon me, all I can try to do is select from
them what seem to me the most clear and
satisfying explanations, and present
these...

But where to begin? Perhaps by noting
that a number of readers, including Mr
A H. Freeman of Wollstonecraft in Syd-
ney and Mr Bill Metzenthen of Ormond
in Victoria, gave graphical demonstra-
tions of the similarity between a
‘traditional’ stereo FM composite signal
and a time-division multiplex signal, in
the time domain.

Mr Metzenthen had gone to a great
deal of trouble to produce a series of
diagrams with a computer drawing pack-
age, to show how difference and sum
signals could be switched at subcarrier
frequency and then the resulting signals
re-combined again via a switching de-

UL RIGHT

/ SUM (L+R)/2

DIFFERENCE (L-R)

Fig.1: Steps in producing a
composite stereo signal via the
‘traditional’ method. A shows the
two stereo signals, while B shows
their sum (or more strictly, their
average) and C shows their
difference (L-R). D shows the
38kHz subcarrier modulated by
the L-R signal, whiie E shows the
complete composite signal (but
ignoring the pilot tone).
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coder to reconstruct the original signals.
These were quite informative, although I
actually found Mr Freeman’s hand-
drawn diagrams a little easier to follow.
As it happens, however, very similar dia-
grams to these appear in a paper sent in
by another reader — so I'll present and
discuss these further shortly.

Mr Metzenthen also very kindly sent
in a set of spectrum plots — for the basic
composite stereo signal, a switched mul-
tiplex signal and a signal decoded with a
switching decoder. These are very help-
ful indeed, and I'll reproduce some of
these also a little later in the discussion.

Deliberate crosstalk

By the way, both Mr Freeman and Mr
Metzenthen throw more light on the fact
that a switching decoder needs a certain
amount of deliberate ‘crosstalk’ in order
to give optimum stereo separation.
Here’s the way Mr Freeman explains it:

Because the demultiplexed L+R signal
is a square wave, while the
demultiplexed L-R is half a sinewave, the
L-R component is smaller than it should
be. I think it will be 0.56 of its correct
value.

So the signal in the time slots when the
subcarrier signal is in phase with the
baseband signal is (L+R)+0.56(L-R) or

2L + 0.44R (sorry for the algebra, but I
can't see how to avoid it). The signal in
the other slot is 2R + 044L. The stereo
separation is not perfect. However by
subtracting from the left slot some of the
signal from the right slot, and vice-versa,
it is possible to get perfect separation. If
one subtracts 0.22 of the right signal
from the left, one gets 1.9L + OR; the
same applies for the left channel.

Thanks for that contribution, Mr Free-
man, and it does make things clearer —
although I can’t quite follow your maths.
With a factor of 0.56 I can’t see how you
get those 2L and 2R terms; according to
my algebra, you should get 1.56L +
0.44R and vice-versa...

Here’s the way Mr Metzenthen ex-
plains the same point:

The ‘problem’ with the [raw
demultiplexed signals], which stops us
simply filtering them to recover the L and
R signals, lies in the fact that there is an
imbalance between the L+R and L-R sig-
nals. In fact the L-R contribution is too
small, by a factor of n/2.

A rough argument in favour of the w/2
factor is as follows. Notice that the L-R
signal contributes essentially half-
sinewave pulses, whilst the L+R signal
contributes essentially square pulses. It
is a simple calculus exercise to prove
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that the ratio of the average values of
these types of pulse is T/2.

The results of switching and filtering
can therefore be represented by one sig-
nal which is (L + oR), and another
which is (0L + R), where o. has a value

of (1 -2In)/(1 + 2Ir), or approximately

0.2220. The separate L and R signals can
be recovered from these in the obvious
way by simple subtractions; just subtract
oL times one signal from the other and we
recover Lor R.

The circuit in your Fig.3 does the sub-
traction before filtering. Simplified cir-
cuit analysis shows that the (signal)
collector current of Q43 is approxi-
mately -430/(1590 + re + 430) times that
of Q44, where re is that of Q43. Neglect-
ing re (which depends upon the emitter
current and will probably be in the order
of 50 ohms), we get 0.2129 which is rea-
sonably close to our required value. This
error in the ratio is not as serious as it
might appear; it represents a channel
separation of about 40dB. Anyway, I
would expect that the resistor values on
the circuit diagram are not meant to be
taken as typical on-chip values.

Thanks for your explanation too, Mr
Metzenthen. For the benefit of readers
who are puzzled about the reference to
the L+R signal being formed from
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‘square’ pulses, and the L-R signal from
half-sinewave pulses, perhaps I should
endeavour to explain.

As I understand it, the reasoning be-
hind this is that the composite stereo sig-
nal fed to the switching decoder consists
of both the L+R ‘baseband’ signal, and
the L-R difference signal — added to-
gether. And whereas the L+R signal is
simply an analog sum of the original ste-
reo signals, and therefore continuous, the
L-R signal is in fact a double-sideband
suppressed carrier signal centred on the
38kHz subcarrier frequency.

Not continuous

This means that the L-R signal is not
continuous, but in fact a 38kHz DSB
modulation envelope. As a result, when
the composite signal is passed through
the switching decoder, and
demultiplexed by a switch synchronised
to the original 38kHz subcarrier, the two
outputs each consist of the sum of two
somewhat different pulse components:
those from the continuous L+R signal,
and those from the L-R envelope which
are essentially half-cycle segments of the
38kHz subcarrier.

If they were both either chopped con-
tinuous signals or half-sinewave signals,
we would presumably get perfect decod-
ing without any ‘fiddling’. But since
we're in fact combining one of each, the
resulting discrepancy makes it necessary
to bring in that intentional crosstalk of
0.22, to get correct balancing.

Get the idea? Don’t worry too much if
you don’t, however, because things
should become clearer shortly.

Getting back to the original question
about the whole idea of decoding the
composite stereo signal by time-domain

switching, I mentioned earlier that I had -

found Mr Freeman’s diagrams quite
helpful in showing the similarity be-
tween the composite signal and a time-
domain multiplexed signal. As it
happens, I found very similar diagrams
in a photocopy of a paper sent in by a
reader from Salisbury, Queensland. The
reader concerned describes himself as a
‘shy fellow’, who wishes to be described
merely by his initials: B.R.

The paper sent in by B.R. was written
by Carl G. Eilers, a research engineer at
Zenith Radio Corporation, and appar-
ently one of the original developers of
the pilot-tone system (which was devel-
oped jointly by Zenith and GE, and first
adopted by the USA in June 1961). Mr
Eilers’ paper was published originally in
the August 1961 issue of the long estab-
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lished US journal Audio, and was enti-
tled ‘FM Stereo: Time-Division
Approach’.

I won’t try to reproduce or even para-
phrase all of Mr Eilers’ paper, because it
uses quite a lot of maths and goes into a
number of aspects of the stereo encoding
process which aren’t really relevant to
the current discussion. But it does make
quite clear that Mr Eilers and the other
developers of the pilot-tone FM stereo
system were very much aware of the fact
that it could be visualised in terms of
time-domain multiplexing, right from
the start, and that they were also well
aware of the possibility of using a
switching-type decoder. In fact his paper
actually gives the circuit for such a de-
coder, based on valves — and with a
‘crosstalk’ mixing circuit (in this case
after the demultiplexing switch), to
achieve optimum channel separation.

But the explanatory diagrams given in
the Eilers paper are very helpful, and by
redrawing these together with a couple
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38kHz SUBCARRIER

L
Fig.2: The development of a
time-domain  multiplexed  stereo
signal. A shows the original stereo
signals, B the 38kHz sampling slgnal,
and C the effect of using B to switch
between the L and R signals. Compare
this with the waveform of Fig.1E...

suggested by Mr Freeman, I think I've
come up with some diagrams which
should help us all to understand the
whole encoding and decoding process
better.

The first set of diagrams are shown in
Fig.1. Here short sections of the two
original stereo signals are shown in A,
with their algebraic sum (the L+R signal)
shown in B. This is of course also the
‘mono’ or baseband signal component of
our stereo composite signal.

In C is shown the basic difference or
L-R signal, while D shows the corre-
sponding envelope of the signal pro-
duced when this L-R signal is used to
modulate the 38kHz subcarrier. Note that
there are phase discontinuities in this sig-
nal, because it is generated using ‘DSB’
— double sideband, suppressed carrier
modulation. The signal shown in D is of
course the other main component of our
stereo composite signal — the one carry-
ing the stereo difference signal.

Finally, in E, we see the signal that is
produced when the baseband L+R mono
signal of B is added to the modulated
L-R stereo subcarrier signal of D. This is
effectively what the composite stereo
modulation signal looks like, apart from
the low level 19kHz pilot tone (which we
can ignore here, because it’s used only
for synchronising the receiving decoder
to the transmitter’s 38kHz subcarrier os-
cillator).

Things to note

Now at this stage there are two import-
ant things to note about the waveform in
Fig.1E. The first is that the instantaneous
average level of the waveform is directly
proportional to the L+R signal, which is
evident if you compare the dashed line
with the curve in B. And this makes
sense, of course; after all, the composite
signal is formed by adding the signals of
B and D, and the average value of wave-
form D will always be zero.

The other point to note is that if you
look carefully, you’ll see that the enve-
lopes formed by the peaks of alternate
subcarrier half-cycles in the waveform of
E are directly proportional to the individ-
ual waveforms of our two original stereo
signals, in A. And this makes sense (oo,
when you think about it: to produce the
signal of E we’re adding the L+R signal
and a signal which is effectively the (L-
R) signal multiplied by cos2nfsct (where
fsc is the subcarrier frequency of 38kHz).
Hence at the signal peaks, where the sub-
carrier cosine signal has a value of *1,
the instantaneous signal level will simply
be equal to (L+R) + (L-R) — giving 2L
or 2R, for alternate half cycles.

Now let’s look at the waveforms
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Fig.3 (left): Mr Metzenthen’s spectrum plot for a time-muiltiplexed stereo signal like that of Fig.2C. As well as the original L
and R signals, it includes matched pairs of components centred on 38kHz, 76kHz, 114kHz and so on. Fig.4 (right): As only
the components centred on 38kHz are essential to convey the original stereo information, we can filter out the rest by
passing the signal through a 53kHz low-pass filter to produce the spectrum shown...

shown in Fig.2. Here we see in A our two
stereo signals again, exactly the same as
in Fig.1A. And in B we see the 38kHz
subcarrier signal, which in this case is
going to be squared up, and used to drive
directly a time-multiplexing switch
which selects the L signal during positive
half-cycles of the subcarrier, and the R
signal during negative half-cycles.

When we do this, the signal waveform
we get will look very much like that
shown in C. As you can see, it consists of
a train of pulses of the same width
(26.315us), with the value of alternate
pulses corresponding to the L and R
waveforms respectively.

Now compare the waveform of Fig.2C
with that of Fig.1E. What do you see?

Very little difference

That'’s right, there’s not a great deal of
difference. In fact they’re essentially the
same, except that in the case of 1E the
waveform is made up of half-sinewave
pulses, while that of 2C is made up of
‘square’ pulses.

Now we could use the time-multi-
plexed stereo signal of Fig.2C to fre-
quency modulate our FM station’s
carrier, instead of the normal composite
signal. But the disadvantage of doing
this would be that with its sharp rectan-
gular transitions, the signal has a high
harmonic content and would require a
very high modulation bandwidth (and
channel bandwidth) to convey it faith-
fully to the demultiplexer at the receiv-
ing end. This would be rather wasteful of
spectrum space, and as it turns out, we
don’t really need to do so.

Here’s where a couple of the curves

supplied by Mr Metzenthen can help us
see things more clearly. In Fig.3 we see
his spectrum plot for the kind of
switched multiplex signal we have pro-
duced in Fig.2C, assuming the original L
and R signals have frequencies of around
1.5kHz and 7kHz. As you can see, the
switched signal contains components at
the original frequencies (the baseband
sum components), matched pairs of
‘high band’ components centred around
38kHz, and also further matched pairs of
components centred around 76kHz (the
second harmonic of 38kHz), 114kHz
(the third harmonic of 38kHz), and so
on,

Largely redundant

It turns out that only the first set of
these matched pairs of components —
those centred around 38kHz — are es-
sential if we want to convey all of the
original stereo information to the receiv-
ing decoder; the rest are largely redun-
dant. Therefore, in order to save
spectrum space, we can pass the signal of
Fig.2C through a low-pass filter which is
designed to reject all modulation compo-
nents above about 53kHz.

When we do this, we end up with a
signal spectrum which is shown in Mr
Metzenthen’s plot of Fig.4. And what do
you think the waveform of our time-mul-
tiplexed signal now looks like, after
passing through this low-pass filtering?

Right, you guessed it — just like the
composite stereo signal waveform of
Fig.1E!

So our composite stereo signal of
Fig.1E with its half-sinewave pulses at
38kHz can actually be produced either in

the ‘traditional’ way, by mixing the L+R
mono signal with the output of a 38kHz
DSB modulator fed with the L-R signal,
or by directly time-multiplexing the
original L and R signals, and passing the
switching multiplexer’s output through a
53kHz low-pass filter. There’s essen-
tially no difference; each approach pro-
duces virtually the same result —
showing that the two methods are indeed
basically equivalent.

Switching makes sense

This being the case, of course, the idea
of using a switching-type demultiplexer
in the receiver now also makes sense. In
fact it’s obviously just as logical as using
a ‘traditional’ decoder with baseband fil-
ter for the L+R signal, a synchronous
DSB demodulator for the L-R signal,
and then an addition/subtraction matrix
to recreate the original L and R signals.

If anything, the switching decoder
makes even more sense, because it tends
to be somewhat simpler and cheaper,
while delivering results that are at least
as good.

As noted earlier, the thing I found par-
ticularly interesting about Carl Eilers’
paper is the way it shows that he and his
colleagues at Zenith clearly envisaged
the use of switching-type decoders, right
back in 1961 when their ‘pilot tone’ ste-
reo system was being introduced.

For example Fig.5 shows one of the
diagrams given in the original paper,
showing how a pair of ‘interleaved unit
impulse function’ signals (or chains of
narrow sampling pulses) could be used
to sample the peaks of the composite
stereo signal, to recreate the original L
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and R signals. The original caption on
this diagram reads:

Fig.5. Direct method of deriving left
and right signals from composite stereo-
phonic modulation.

So the idea of using a switching or
sampling system to decode the compos-
ite signal directly into the L and R com-
ponents was by no means a later
development. The originators of the sys-
tem obviously realised themselves that
this could be done, by using a series of
narrow pulses to sample the peaks of the
composite signal.

Not explored further

Mr Eilers doesn’t seem to explore this
use of narrow sampling pulses any fur-
ther, but does show mathematically in
his paper that the composite signal of
Fig.1E may be directly demodulated into
the original stereo components, by multi-
plying it with a pair of signals corre-
sponding to the function:

1 +2.cos2nfsct,

where the result of the multiplication
gives 2L when the sign in the above
function is positive, and 2R when it is
negative.

However he goes on to say that there is
no practical signal waveform that corre-
sponds to this function. The nearest to it
is either a 38kHz square wave, which
corresponds to the function:

1 £ (4.cos2nfsct)/m

LEFT

/

{A) COMPOSITE STEREO
MODULATION SAMPLED
BY NO.1 OF INTERLEAVED
SET OF UNIT IMPULSE
FUNCTIONS

(8) NO. 1 INTERLEAVED | | | | | | I | | I | I | | |
UNIT iMPULSE FUNCTION

{C) COMPOSITE STEREO
MOOULATION SAMPLED »
8Y NO.2 OF INTERLEAVED|
SET OF UNIT IMPULSE
FUNCTIONS

(D} NO, 2 INTERLEAVED
UNIT IMPULSE FUNCTION

Fig.5: Carl Eilers’ paper of 1961 shows
that the Zenith engineers were well
aware that the stereo muitiplex signal
could be decoded by digital sampling
techniques, as this diagram shows.
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Fig.6: In his 1961 paper, Mr Eilers gives this circult for a simple switching-type
stereo decoder using valves. So this type of decoder was envisaged right from
the start, by the developers of the Zenith-GE ‘pilot tone’ system themselves.

or alternatively a 38kHz half-
sinewave, corresponding to:

1  (m.cos2nfsct)/2

He then notes that because the
squarewave function is easier to generate
electronically, this is the logical one to
use. Accordingly he presents the maths
covering the multiplication of the com-
posite signal with the 38kHz squarewave
— i.e., switched demultiplexing.

Decoding not perfect

His maths shows that in this case the
decoding is not perfect, with each output
having not just one of the original stereo
signals, but a small amount of the other
signal as well. He then goes on to show
that this ‘out of phase crosstalk’ can be
removed by adding a small amount of
L+R signal to each of the decoded out-
puts, with an amplitude given by:

(LA+R).(-1 + 2/w)

And in the remaining part of the paper,

. he describes a simple switching decoder

using valves, which uses this ‘post-
switching’ crosstalk cancellation. The
circuit is reproduced here in Fig.6, and as
you can see it uses a 6AUS triode-pen-
tode and a 6AR8A — which was a rather
strange ‘beam deflection tube’ with a
single cathode and control grid, but two
deflection plates used to deflect the elec-
tron beam towards either of two main
plates.

The triode section of the 6AUS is used
as an input buffer, with its plate feeding
19kHz pilot tone to the pentode section,
which runs as an oscillator-doubler to
regenerate the 38kHz subcarrier. The
composite stereo signal itself passes
from the cathode of the 6AUS triode
through a 67kHz low-pass/rejection fil-
ter, to the control grid of the 6AR8A,
while the regenerated 38kHz subcarrier

is fed to that valve’s deflection plates, to
switch the modulatéd beam back and
forth between the output plates. Hence
the 6AR8A acts as a switching
demultiplexer, just like a modem IC de-
coder.

The only real difference here is that the
crosstalk cancelling signal is added to
the output signals after the switching, by
means of the resistors fed from the 500-
ohm pot in the cathode of the 6ARSA. As
Mr Eilers states near the end of the paper,
this pot was simply adjusted during setup
of the decoder to give minimum cross-
talk.

So there you are. Switch-type decod-
ing or demultiplexing of the composite
stereo signal is possible because the
composite signal is indeed closely equiv-
alent to a switched or multiplexed com-
bination of the original stereo signals —
ignoring the pilot tone signal, which is
used merely for synchronous regenera-
tion of the 38kHz subcarrier (for any and
all methods of decoding).

I’m almost there...

I don’t know about you, but I think the
only point that still isn’t absolutely clear
to me is that matter of crosstalk rejection.
I think 1 understand the logic, but that
flash of ‘Yes — of course!’ insight really
still hasn’t happened for me, despite the
worthy cfforts of Mr Freeman, Mr
Metzenthen and even Mr Eilers...

I do have the feeling that it’s all tied up
with the fact that in the composite signal
which is actually transmitted, the 38kHz
samples of L-R signal are effectively
‘filtered back’ from a square waveform
into half-sinewaves. 1 suspect that if we
had the spectrum space to allow modula-
tion and transmission of the full un-

Continued on page 114
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LOW COST LEARNING
KITS FROM DSE

Dick Smith Electronics has added two more kits to its Mini Lab Tech series. The first kit is designed
to explain basic electricity through a series of simple experiments, while the second is a kit to build
a crystal radio. The eatrlier kits were for an electric bell and an electric motor.

by PETER MURTAGH

MINI TECH
LABS SERIES

EIECI'RIC
KIT

INTRODUCTION TO THE
EXCITING WORLD OF ELECTRICITY

SUNLD YOUR OWN:

» ELECTRIC LIGHT CIRCLITS
« ELECTRIC PUZZLES

* ELECTRIC LIGHT 8IN8

LEARN ABOUT: VOLTAGE,

BATTERIES REQUIRED
EASY ASSEMBLY AGES 8 THRU ADULT

This Mini Lab Tech series of construc-

tion kits is aimed at children eight years
and over, to introduce them to various
electrical concepts by building and using
these devices. The kits are easy to build,
as all parts are provided and no soldering
is required. Hands-on experimenting is a
great way to introduce children to the
wonders of science and technology, and
these kits are basically — as they claim
— easy and educational.

Electrical Kit

The electrical kit allows children to ex-
periment with basic electricity. To ensure
safety, only battery power is used.

Most of the activities can easily be per-
formed by children, but adult supervision
is recommended for some of them. Some
theory about basic electrical concepts is
also included.
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The kit includes lamps and holders,
resistors and swilches, plus a mounting
board to interconnect the components. An
interesting inclusion is a small plastic
container for simple electrolysis experi-
ments, to show that electricity can flow
through certain liquids as well as through
copper wires.

The experiments illustrate what is
meant by an electrical circuit, the effect of
switches, resistors and/or lamps con-
nected in parallel and in series, and also a
simple current meter. A flashing light is
set up to send Morse Code, and an electri-
cal puzzle called ‘submarines’ illustrates
the need to complete a circuit to turn on a
light.

The most difficult part in designing
such a kit, I feel, is to produce a simple,
cheap but effective means of connecting
wires and components. It must be easy to

change connections, but the connections
must maintain good electrical contact.
The connectors in this kit are made by
passing a split-pin type paper clip through
a washer, a spring and a hole in a plastic
mounting board. Bend the legs under the
board, and you have a spring-loading clip,
with the wires held between the head of
the pin and the washer. An effective,
cheap solution.

The theory section in the booklet at-
tempts to cover all the basic electrical
concepts such as resistance, voltage and
current (and their inter-relationship as ex-
pressed in Ohm’s Law), and power and
energy. For such a basic introductory kit, I
was surprised to see formula equations in-
troduced (using I, E and R) and mathe-
matical treatment of resistance and power.
Far too ambitious for eight year olds! The
section on ‘The Cost of Electricity’ is bet-



ter, but I feel that this too could have been
simplified.

The overseas origin of the kits shows
through at times. For example, current
flow through a circuit is illustrated by
comparing it to hot water circulating
through a home heating system. Water
circulation through a swimming pool sys-
tem would be more appropriate for
Australia. And the text states that both the
US and Australia operate off 110V —
though this error is corrected in an adden-
dum on a slip of paper.

The kit itself is excellent, but I would
like to see the theory section in the ac-
companying booklet considerably
simplified. Otherwise, this section just
won’t get read.

Crystal Radio

At first sight you would assume that
this crystal radio shouldn’t work, as there
is no capacitor in the circuit. To select
each radio frequency, a tuned circuit is
needed, and such a circuit has a coil and
capacitor. But, as the set does work, there
is obviously sufficient intrinsic
capacitance in the other components.

In fact, the tuning is done by varying
the inductance of the coil, with a tuning
ball making contact with each strand of
wire in turn. This is the reverse to the
traditional circuit, where the coil is fixed
and the capacitance altered. This ap-
proach reduces the cost of the kit, as well
as overcoming the difficulty in finding a
parallel-plate tuning capacitor — they are
in short supply these days.

Once you know what you are doing, the
kit is easy to assemble. The coil takes a
little time to wind, with about 100 tumns of
wire around a Scm diameter cardboard
former. The windings need to be wound
carefully, close together and without
overlap, as a small brass tuning wheel
runs at right angles to the windings to
make contact. The only other components
are a diode and earphone, with two
lengths of wires to connect the unit to
earth and an aerial.

The variable inductance of the coil
seemed to cover most of the AM
spectrum — 2BL (about 700kHz) and
2CH (about 1200kHz) gave the clearest
reception.

Because the discrimination of such a
simple tuner is very poor, it was hard to
identify stations at lower or higher fre-
quencies than these. Several other stations
could also be heard between these two
frequencies, some better than others. The
magic of radio reception, powered by the
radio wave energy itself, never ceases to
amaze — no matter what the quality of
the reception.

The instructions optimistically suggest

that the radio would work by holding the
earth wire to a water tap, and holding the
aerial lead in your other hand. To hear
anything, I found a good earth and a long
aerial were both necessary (my tests were
done in the Sutherland area, about 20km
to the south of Sydney, during the late
afternoon).

The coil and other components are
mounted on a plastic base, which you fold
together and secure with tags through
slots. I could not get the tags right into the
slots without using a pair of pliers to grip
them, and pulling hard. Fortunately, the
plastic proved strong enough to withstand
such treatment. But this part of the as-
sembly would be too hard for the eight
year olds and up, at whom the kit is
aimed.

However, my major criticism of this kit
again concemns the instruction booklet. I
found the instructions far from clear,
especially regarding the placement of
wires and interconnection of components.

What you are told to do (in ambiguous
English at times) differs from the colour
photo on the box, which in tum differs
from an outline diagram in the booklet.
The wires enter different holes, and dif-
ferent numbers of bolts seem to be used.
What is missing is a clearly labelled cir-
cuit diagram, with numbers and letters
corresponding to those used on the holes
on the plastic base.

Non-metric measurements are used,
only sometimes with metric equivalents,
A 3" measurement is converted at dif-
ferent times to 7cm and 7 1/2cm. A bigger
problem arose when told to line up the
eyelet on the tuning rod with one of the
holes in the base. My pliers were needed
to bend the tough metal to make this pos-
sible.

Another minor annoyance was an in-
correct length of wire. You are told to un-
ravel the last 4" of the twisted leads from
the earphone, tie a knot to prevent further
unravelling, and then thread the loose
ends through their mounting holes. Only
then do you find out that the wires won’t
reach their mounting screws!

Because the kit itself is good, it really
seems a shame that it is spoilt by lack of
clear assembly instructions and faulty
manufacturing. But as it currently stands,
I feel that many people would find it a
source of frustration rather than enjoy-
ment.

All four kits from the Mini Lab Tech
series cost $16.95 each, and are available
from Dick Smith Electronics. The DSE
catalogue numbers for the new kits are K-
1005 and K-1015. The kits are produced
by the Tree of Knowledge, Kibbutz Yasur,
Israel and the ones reviewed are its first
English edition. [ |
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Electronics Australia’s latest publication:

PC-BASED

CIRCUIT
SIMULATORS

AN INTRODUCTION

by JIM ROWE

Computer programs capable of simulating
the performance of complex analog cir-
cuits can now be run on many personal
computers, heralding a new era in the de-
sign of electronic equipment. In the future,
much of the tedious design hack-work will
be performed on a PC, providing faster
and more accurate results than bench
testing.

Find out more about this rapidly growing
technology, with our new publication PC-
Based Circuit Simulators. d on a pop-
ular series of articles run recently in the
magazine, it provides an easy to read in-
troduction to circuit simulators, plus an un-
biased evaluation of the main simulation
packages currently available.

Now available for only $2.95 from

¥our local newsagent — or by mail

rom Electronics Australia Reader

gg{vices, PO Box 199, Alexandria
5.
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Heavy duty lateral thinking, and
unexpected shocks and bangs in the deep North

This month we have a selection of reader’s contributions. They come from as far apart as New
Zealand and North Queensland, andillustrate some of the problems that come with the rural lifestyle.
There are also a couple of short items from my own neck of the woods.

We open with a story that is unusual in
two ways — it’s about a commercial
radio transmitter, and it’s from P.L., in
the ‘Shaky Isles’:

Little ever appears about the ‘other
side’ of radio and television — from the
technicians who keep the transmission
systems working. Modern transmitters
are duplicated, or have a large degree of
redundancy, and are extremely reliable.

Not so a generation ago. Faults were
far more frequent, and often resulted in a
complete loss of transmission. Even so,
quick diagnosis and resourcefulness are
still called for today when faults occur.
One event in my own experience is typi-
cal of the situations that regularly face
transmission technicians, who as well as
having a good knowledge of their equip-
ment, must be able to diagnose faults
quickly and accurately — and if neces-
sary, improvise reliable emergency
repairs. If a domestic service technician
has a difficult problem, or is waiting for
a spare part, he can put the equipment to

Earn more
from aerials.

Sadelta TC400

field strength
meter. Do e
more
work
right

in a day!

Ask your trade stockist for a copy of
Jim Rowe's review, from E. A. June '90.

Peter C. Lacey Services Pty. Ltd. ACN006893438
74 Fulton Rd Mount Eliza 3930 Tel:03 787 2077
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one side until he has the right inspiration
or the part arrives. At worst he has the
wrath of one impatient customer, and
possibly the service manager. But if one
annoyed customer can be something to
contend with, imagine the responsibility
with thousands of viewers being bereft of
their prime time programmes on the only
TV channel in the area!

Lost programmes seem to bring out the
worst in some members of the public,
who can produce some incredibly un-
reasonable and vitriolic comments.
Management too, becomes upset if valu-
able commercial time is interrupted.
Believe me, such situations can con-
centrate the mind wondrously well!

Although many spares are carried at
transmitter sites, not every contingency
can be catered for, and some alternative
remedy may be necessary.

Many problems involve power levels
classed as electrical engineering, with
voltages that can be in the thousands and
currents measured in many amperes.

The story to be told here happened
many years ago, soon after I had been
promoted to head the technical depart-
ment of the radio station in a provincial
city. The 2kW transmitter was one of a
large batch made by AWA in the late
1940’s. Known locally as ‘Black Twos’,
they were very good transmitters, some
remaining in service until quite recently.
However, they still had breakdowns from
time to time.

One Sunday night, as I was about to go
to bed, and right in the middle of the sig-
noff theme, the transmitter failed. The
duty technician and I travelled the 10km
or so into the country to investigate.

We soon traced the problem to a trans-
former in a bias supply, which used a
pair of mercury-vapour rectifiers to
produce 180 volts at about 1/4 ampere.
The faulty transformer had a centre-
tapped 430 volt secondary winding and
there was no spare in stock.

The nearest spare was held in the main
store in Wellington, some 400 hilly
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kilometres away, and it was midnight.
There was no way that were going get a
stock replacement installed by 6.00am,
when a busy commercial programme was
scheduled to start.

The earliest that a replacement could
be arranged would be by air, late that
morning. We had to find a substitute!
But what?

Even a large receiver power trans-
former would have had an inadequate
current rating and anyway, the voltage
would have been too high. Clearly, some
lateral thinking was necessary.

Fortunately, the rectifier filaments
were supplied from a separate trans-
former, so all we needed was something
that would supply 215 + 215 volts with a
rating of at least 1/4 ampere. A mains
isolating transformer had the right sort
of voltage. The bias controls would have
sufficient range to cope with the extra
dozen or so volts, but we needed a
biphase transformer. No problem — use
TWO transformers!

There was a 1kW isolating transformer
on site, and after a quick trip back to the
studios we had a second. By correctly
Dhasing the secondaries, we had our
biphase supply to the rectifier anodes.
After a small adjustment of some con-
trols, we were back in business in time
for the morning transmission, and the
system worked perfectly until we were
able to install a correct replacement.

A few years later, after semiconductor
diodes had become available, the solu-
tion would have been much simpler.
Using a bridge rectifier, a single trans-
Sformer would have done the job nicely.

Thanks for that interesting reminis-
cence, PL. It reminds me that this is only
the third story on transmitters that I can
recall seeing in these pages, in the 30
years I have been involved with the
magazine. It seems that they come along
once every decade! I hope we don’t have
to wait another 10 years for the next story
on the subject.

By the way, there was one term used in
PL.’s story that might need explanation
for younger readers. He used the word
‘filament’, in regard to the mercury-
vapour rectifiers.

This term goes back to the days of bat-
tery powered radios, and refers to the
thread-like heater that formed the
cathode in those valves.

The introduction of indirectly heated
valves for AC operation called for dif-
ferent terminology and the word ‘heater’
became the accepted term for the new
technology. Because I am of a similar
vintage to PL., I too still think ‘filament’
— but usually check myself, and write
‘heater’.

I suspect that P.L.’s mercury-vapour
rectifiers had directly heated heaters, and
so ‘filaments’ may have been the proper
term. Yet ‘wires’, rather than ‘filaments’,
might have been a more accurate
description for the heaters in such heavy
duty rectifiers.

Visitors zapped

Now for two amusing stories from far
North Queensland. These are from our
frequent correspondent, LK. of Daintree,
who always seems to come up with out-
of-the-ordinary stories. His first story
could well be about a new kind of in-
tru('ier deterrent. It would certainly deter
me!

My assistance was sought one morning
by a farming friend, who entered the
shop at the moment of most incon-
venience — I'd just poured a cuppa! He
opened the conversation by pointing out
that he had come directly from home, had
enjoyed a hearty breakfast after a good
night's sleep, was not taking medication
and finally indicated that the local amber
fluid vendors were not yet open.

At this point I wasn't sure whether to
offer congratulations or consolation, for
I knew him as one who, to quote, ‘enjoys
the occasional quiet ale’!

He went on to suggest that in view of
the above circumstances his problem
must be given full credence. “The bloody
front door knob of my house is giving
people a shock”, he uttered, “but what
really confuses things is that it's a
wooden door!”

My thoughts began to drift along the
lines that the knob itself was probably
metallic, and also the latch plate, which
would no doubt be screwed to something.
A suggestion that these screws may be a
trifle long and had pierced the power
cable to an external light fitting was
brushed aside as he continued the tale.

““It won't always do it, you know. I
haven't been caught yet, but my wife has
copped it twice and now the kids won't
touch it. And don't tell me to get an
electrician to check the wiring, because
I've already done that.” (So I didn't tell
him.)

“He said there was nothing wrong with
that side of it and even mentioned that
static electricity might be the cause —
until he got a belt while closing the door
as he left. Now nothing I can do will en-
tice him back again!"

We tossed the complaint around for a
while longer, but I could not offer any
further advice. My friend was obviously
concerned, particularly if a member of
the public were to be involved. Eventual-
ly, and reluctantly, I proposed that Mrs
L.K. and I might take a drive into the

country on the coming weekend, with
time out to call in and see what could be
done in laying the problem low. (Though
at that stage I had not the slightest idea
of where or how I would find the answer.)

The appointment was duly kept, with
the front door already open on our ar-
rival. A welcome emanated from within
and after the usual preliminaries —
during which I was informed that the
problem had not made its presence
known all day— we set out to inspect the
aperture.

If the knob was being electrified, ex-
amination revealed that it could only
happen when in contact with the latch
plate, which in turn was screwed to the
door frame. Although this frame was
constructed of steel, there appeared to be
no household wiring within reach, other
than a light duty figure-eight cable com-
ing from a bell-push, and running behind
the metal frame before passing into the
ceiling on the inside of the house.

CRAKEY [ ~ THERE'S
NO WAY <o THe
VEGGIE PATCH//

Pressing the button brought a buzzing
sound from somewhere at the rear of the
building. Since this was the only wiring
in the vicinity (and I' d exhausted any
other avenues of thought) I suggested
that we inspect the other end of the cable.

The wire emerged from the roof at the
rear wall of the laundry and terminated
in a buzzer mounted about two metres
above the floor. A little below this was a
power outlet, in which hung a plug-pack
to supply the buzzer. It all looked very in-
nocent.

Another somewhat stouter figure-eight
cable also left the buzzer and disap-
peared through an adjacent ventilator,
which I presumed was for a second bell-
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push. On mentioning this to my host, he
looked momentarily blank then his
memory cleared.

“No", he said, “That's another story” .

He explained that there was an electric
fence installed at the back of the house,
to keep cattle out of a vegetable garden.
Some months earlier the battery which
powered the fence had collapsed and, not
having a convenient replacement, ‘Num-
ber One Son’ had conceived the idea of
connecting it up to the plug-pack.

“It seemed like a good idea”, he con-
tinued. “The little power unit goes night
and day for nothing, so it might just as
well run the fence”.

Certainly it could easily handle the
100mA or so that a fence energizer re-
quired. But while he was telling me all
this, the answers to the 'hot door knob’
enigma began to fall into place.

“Take me to the fence installation”, I
said in my best Sherlock Holmes accent,
“and I' Il show you the cause of your
trouble — the earthing wire will be
broken.”

This proved to be the case. I explained
that the fence energizer puts out a high
voltage spike to the active wires from one
end of something akin to a car ignition
coil, while the other end is thoroughly
earthed— generally by being attached to
a couple of pieces of water pipe driven
well into the ground. It is a characteristic
of most battery operated units that the
negative supply is also attached at this
point.

When something on the ground
touches the hot wire, or it develops any
low resistance to ground, the circuit is
completed and ZAP!

In this situation however, with the
ground wire open, the circuit to earth
took the devicus path back along the
negative power lead to the buzzer and its
plug-pack supply, then via the bell wire
to where it lay against the metal front
door frame. At this point, the insulation
of the cable was totally inadequate in
preventing an arc through to earth and so
back to the fence.

Anybody holding the closed door knob
at this instant was bound to help reduce
the resistance to ground, especially if
they were bare-footed as so many people
are in this climate.

My friend explained that he didn’t
routinely check the connections, as he
could always tell if the fence was work-
ing by the ‘click’ it radiated into the
radio receiver.

I re-attached the severed wire — but
suggested that, although it was now safe
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to close the door, it would be wise to
operate the fence from a battery in future.

I suspect it was only the inability of the
bell wire to withstand the voltage spike
that has saved the plug-pack from
destruction. It would surely have run a
close second in the arc-over stakes!

So there you have it. A new way to
repel unwanted visitors. It not only keeps
cows out of the veggie patch, but keeps
two-legged intruders away as well...

Nocturnal explosion

Now for L.K.’s second story, by an odd
coincidence on the same general subject:

A cattle property in the dead of night
might generally be considered a pretty
peaceful place. But for one family, a
violent explosion shattered the tran-
quility — sending the dog cowering for
cover, setting the rooster crowing, and
even waking up a neighbour a kilometre
away.

It would seem the cause had remained
a mystery, until I was requested to assess
the merits of repairing an electric fence
which had apparently ceased to function.

On opening the energiser, I was ex-
posed to a sight that is hard to describe;
the best I can say is that the unit looked a
shambles. A large electrolytic capacitor
had obviously disintegrated, and with
such force that not only had the circuit
board cracked through its full length, but
even the robust plastic case was split for
some 100mm!

I put the wreckage to one side, intend-
ing to investigate the malfunction at first
opportunity — if only for my own
knowledge, as there were quite a number
of this brand sold in the region.

A few days later, with a spare couple of
hours staring me in the face, I made a
reasonable job of cleaning up the chaos.

Surprisingly, the only outward damage
seemed to be the broken board, which

~wasn't too hard to patch. Next, I elected

to fit a new electrolytic and see what did
or didn’t happen.

For those readers not familiar with
energiser design, briefly a large
capacitor is charged to a high voltage
and at some predetermined point is
rapidly discharged into the primary of a
step up transformer, the secondary of
which is connected to the insulated fence
wires and earth. (Theoretically, the
animals complete the circuit— once!)

This unit, being battery operated, also
employed a ringing choke oscillator to

generate the high voltage. (The opera-

tion of this circuit was ably described in
EA for Oct 1990, on page 2 of the ETI
supplement, and also on page 134 of the
August 1991 issue.)

One unusual feature here was the use

of a 25uF 300V electrolytic instead of the
more usual paper or plastic type
capacitors, such as those commonly
found in single phase electric motors.

With 12V connected, I heard the oscil-
lator spring into life; but the SCR failed
to trigger. Suddenly the penny dropped,
and I nearly spilled my cuppa in a frantic
effort to hit the OFF button. A dangerous
situation was staring me in the face, and
I nearly didn't see it. If the SCR for any
reason fails to fire and the oscillator is
not checked, this type of circuit will con-
tinue to charge the capacitor, possibly
beyond its maximum voltage rating.

I hooked a meter across it and tried
again. Sure enough, the voltage was still
rising when I turned it off, at 400V! No
wonder the electrolytic turned it in with
only a 300V limit. (Quite adequate under
normal conditions where the thyristor is
triggered at around 200V, but set up for
trouble when the right fault rears its ugly
head.) '

With this particular repair I thought
seriously about whether I should go any
further. I had already spent considerable
time on repairing the board and fitting a
new capacitor.

Now I was faced with faultfinding the
SCR circuitry. And the whole assembly
was still liberally coated with the
remains of the insides of the original
capacitor!

It just didn't seem worthwhile, so I
dropped the board in the bin. These ener-
gisers are moderately expensive, but
there comes a time when the cost of
repairs becomes just too high. Par-
ticularly so with a broken board coated
with chemical goo from the burst
electro...

Fortunately, it is usually only the oscil-
lator that fails in this model, and this can
be a quick and economical repair.

But I have decided to effect some form
of modification (perhaps a higher volt-
age capacitor or a zener diode across it)
to all future repairs to this model, as a
precaution against any further Guy Faw-
kes type surprises for farmers or unwary
technicians.

So there! Electric fences can cause all
kinds of troubles, and not only of the
electronic kind. Thanks L.K., I'm look-
ing forward to your next contribution.

And now for a couple of short items
from my own bailiwick. Both items were
related to me by colleagues, who thought
they might make interesting stories for
these pages.

Neither is really long enough to make a
feature story, but they are certainly inter-
esting enough to deserve telling here.

Continued on page 68
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PC-BASED

CIRCUIT
SIMULATORS

AN INTRODUCTION

by JIM ROWE

Computer programs capable of simulating the perfor-
mance of complex analog circuits can now be run on
many personal computers, heralding a new era in the
design of electronic equipment. In the future, much of
the tedious design hack-work will be performed on a
PC, providing faster and more accurate results than
bench testing.

Find out more about this rapidly growing technology,
with our new publication PC-Based Circuit Simulators.
Based on a popular series of articles run recently in the
magazine, it provides an easg to read introduction to
circuit simulators, plus an unbiased evaluation of the
main simulation packages currently available.

Now available for only $2.95 from your local news-
agent — or by mail from Electronics Australia
Reader Services, PO Box 199, Alexandria 2015.
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THE SERVICEMAN

Continued from page 66

VCR censorship

The first anecdote was passed to me by
a friend of mine. He’s a good tech-
nician and I’ve never known him to
bend the truth, so I believe that this
really happened.

It concerns an NEC video recorder,
model 9033A, that refused to play a par-
ticular tape. It was a rentcd copy of the
film Pretty Woman, and the machine
went into rewind mode every time the
cassette was inserted. They didn’t even
get as far as pressing the Play button.

The odd thing was, the machine played
other tapes perfectly, with not the
slightest sign of protest. Yet over and
over again, it would try to rewind Pretty
Woman, even though the tape was al-
ready wound right back to the start.

My colleague eventually solved the
problem, although he had no precedent to
call on. The trouble was that the film was
housed in a translucent pink cassette,
rather that the more usual black plastic.

He determined that the light from the
cassette housing lamp was rcaching the
end sensor, and telling the VCR’s
microprocessor that the tapc was
finished. It was, in fact, bypassing the
light from the cassette lamp that usually
signals end-of-tape, through the scmi-
transparent material of the cassette.

The cassette housing lamp only il-
luminates the interior of the machine 10
show the owner whether or not there is a
tape inside.

By covering thc housing lamp, the
machine could be made to play Pretty
Woman without any trouble. The fault
could not occur in other brands and
models that do not have the inspection
light in the cassette well.

T WATE PINK I

Now who would have thought that a
sexy pink cassettc could so confuse the
poor machine? Or was it a Macho
machine that didn’t like the feminine
colour scheme? All jokes aside, it’s one
of those obscure faults that can save you
hours of time, once you know about it.

Hidden feature

The next item was related briefly
during a phone call from a country col-
league. I didn’t believe it at first, but it
has since been confirmed by Philips —
S0 it must be true.

It seems that the problem arises on
the Philips GR100 tclevision chassis,
used in a number of models from 14" to
20" screen size. The chassis is made in
Singapore, but I don’t know if that is
significant. The customer complains that
the set has lost its sound. Picture is per-
fect, but there’s no sound at all.

Any technician who’s not in the
know might spend hours looking for
the fault but he will find nothing. He
may decide that the sound IC is faulty,
and replacing it will restore normal
sound. Unfortunately, the customer will
be back in a week or two with cxactly the

. same problem.

This could go on for months, until the
technician decides to ask Philips for help.
He will then be told that the set is not
faulty but has gonc into the ‘hotel’
mode, where the sound is muted and the

Continued on page 77

The UB46TG Masthead Amplifier
also known as ‘‘Big Daddy”’
Gain: 46 to 55dB i

Another Rolls Royce product from
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Experimentin
with Electronics

by PETER MURTAGH

|

e

Delay switch

This month’s circuit introduces two new features: how to use a relay tc control other circuits, and
also how to make use of a discharging capacitor to turn on a transistor for a pre-determined time.
We have set up our circuit so that you press a pushbutton to turn a light on, then after a certain time
— which you control — it turns itself off.

Quite often you wish to control some
other action when a transistor turns on
and off, and quite often this requires
more current than the transistor is
capable of providing. A common solu-
tion to this problem is to use the transis-
tor to control a relay, and then use the
relay contacts to carry the main current.

Special relays allow you to switch
240V in this way, but at this stage we
recommend that you limit your ex-
perimenting to the safer low voltage.

You can use this circuit to turn on your
siren, power up your flashing LEDs or
simply turn on a light. Use your im-
agination, and think of something spe-
cial that you can control this way — let
us know if you think of anything
original!

The time-delay aspect of this circuit
means that you can automatically con-
trol how long your switching will occur.
You press the pushbutton to quickly
charge up a capacitor, which turns on the
transistor (and the relay), and the time
taken for the capacitor to discharge
determines how long the transistor
remains on. Two factors control this

time: the size of the capacitor itself and
the size of the resistor through which the
charge leaks away — the bigger either
of these, the longer the time. With the
values shown on the schematic diagram,
the time delay goes from approximately
4-200 seconds.

With the trim pot completely an-
ticlockwise, the time is shortest. Rotate
it clockwise and the time delay gradual-
ly increases.

CBE

O GND

Here’s the schematic for this month’s delay switch project. When pushbutton S1

is pressed, transistors Q1 and Q2 are turned on and energise relay RL1. At the

same time, C1 is charged and this keeps everything on when S1 is released...

Construction

Mounting the relay will cause the
greatest problem, unless you are using
the PCB board. But if you are using the
strip-board or breadboard approaches,
the relay contact will not fit neatly into
the holes. You will need to solder short
leads onto the pins required (see the
photo of the breadboard layout), or twist
the ends of the wires around each pin to
make a good contact.

Once the relay is connected, add the
resistors, then the capacitor and diode,
and finally the transistors.

Only the resistors can be inserted
either way around — make certain that
the polarity is correct for all other com-
ponents.

Changes

We have included the trimpot RV1 to
allow the time delay to be changed easi-
ly. But if you want to alter the total inter-
val, the ‘time constant’ of the circuit,
then you can change the values of
capacitor C1, resistor R2, or trimpot
RV1. As a general rule, if you double the
total resistance (R2 + RV1), or double
the capacitance, then the time also will
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This photo shows how the delay switch circuit is wired up
on a prototyping board. The picture on the opposite page
shows how the PCB version is wired up.

be doubled. Try using a 470k trimpot in-
stead of 200k, or a 1000uF capacitor in-
stead of 470uF. Of course, if you double
both the resistance and the capacitance,
the delay time will be four times as
great.

Resistor R2 provides the minimum
resistance (and hence time) when the
trimpot is set to zero. It can be made
larger or smaller if desired, but should
not be omitted.

The relay turns on a LED (with its cur-
rent-limiting resistor RS), using the
circuit’s battery. The advantage of the
relay is that you can add a separate
power supply and load. For example,
you could switch a 40W car headlight,
powered by a car battery. Such a light
uses 3-4A, so our standard 9V battery
could not hope to supply such a current.
But the contacts of our cheap mini PCB
relay are rated at SA at 24V, so they are
able to handle this current in a separate
circuit.

How it works

Under normal conditions, relay RL1 is
turned off. This is because transistor Q1

d
Y e
L -

91DS12

is turned off by the pull-down resistors
(R2 and RV1), which, via R3, connect
its base to ground. Since Q1 controls
Q2, and Q2 controls the relay, all three

Here’s another way to build your
temporary circuits. The plastic
mounting board is designed to take
self-tapping screws. You twist the
component leads around these
screws, then tighten them to provide a
good electrical contact. The mounting
board, minus screws, is available from

* Dick Smith Electronics for $1.95.

This is the PCB pattern, shown here actual size.

are turned off. When you press the push-
button S1, you immediately connect the
base of Q1 to the +9V supply via R3.
Current now flows through its base-
emitter junction, and the transistor turns
on. Resistor R3 limits the amount of cur-
rent. Q1 turns on Q2, which turns on the
relay, which then switches on the LED.

While the button is held down, cur-
rent also flows to capacitor C1 and
quickly charges it up. Resistor R1 slight-
ly slows up this charging, but not
enough to notice.

The actual delay circuit only begins to
work when the button is released. Once
this occurs, transistor Q1 will remain
turned on as long as capacitor C1 retains
sufficient charge.

This charge mainly leaks away
through R2 and RV1, so the bigger these
resistors, the longer it takes. (There is
also some leakage through the transis-
tors, due to the base current of Q1.)

Transistor Q2 turns on the relay be-
cause its collector-emitter current flows
through the relay’s coil. The magnetic

Continued on page 101
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Fig.1: Wiring details for the delay switch if you elect to
build it using a piece of Veroboard. Note that the relay
cannot be easily mounted on the board.
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Fig.2: And here’s the wiring overlay diagram for the PCB
version of the delay switch. In this case, the relay will fit on
the board providing you use the type recommended.



INFRA RED
FILTER

{A high quality military

grade deep infra red (IR) |

filter. Used to filter the IR
spectrum from medium
and high powered incad-
escent spotlights and
flood lights. its pyrex-

colour video cameras
and most monochrome
video cameras have good
IR response. Check by
viewing the LEDs ina TV
or VCR infra red remote
control. Excellent for
night surveillance equip-
ment! We have a limited
quantity of these brand
new filters at a FRAC-
TION OF THEIR REAL
PRICE:

ONLY: 569
BIGG
ASER TUBES

For the more serious
applications we have
some brand new, large
4mW and 10mW tubes.
Both the tubes are of
exceptional quality and
would normally cost
about three times the
price indicated. Call us
for a special deal for a
tube and supply combin-
ation. The ridiculous tube
only prices are:

!Used and tested high
quality 12V solenoids.
! Suits 100’s of elec-
tromechanical applica-
) tions. The plunger is
. | strong enough to be used |
las door tlatch. Very
powerful, has a return
|spring and a travel of

| approximately 10mm,

ONLY: 315 EA.

N N

|glass base makes it
capable of withstanding |
high temperatures.
| Approximately 130mm
diameter and 6mm thick.
lCan be used in conjunc-
tion with infra red night
viewers and IR respon-
i sive CCD cameras. Many

These precision glass
prism assemblies are in |
! excellent condition and
were originally used to
form a periscope in a
tank navigation system.
Their original price would

| have been around $1000!
The two glass prisms can
be removed from their
holding assemblies.

| Make a high quality peri- |
scope or use in optical
systems. A must for per-
sons interested in high
quality optics:

H
19 For the two
prisms illustrated

IWe have a limited stock
|of laser heads with an
output of 0.5mMW-1mW
and their special mains
operated power supplies.
Both of these are profess-
'ional quality brand new
components, and to put
{them into action you will
simply have them
enclose the laser and the
supply in a smail box,
and connect them to a
mains supply via a fuse.
LIMITED QUANTITY AT
THE CLEARANCE
PRICE OF:

*175

INFRA RED
IGHT VIEWER

Not a complete kit, but |
just the absolute essen- |
tials: An unmarked 6032
IR tube, or a fibre optic
tube with some blem- |
ishes, and a very com- |
pact power supply based l
on a military inverter. You
get the tube, the power
supply components, a cir-
cuit and basic instruc-
tions. A very compact
viewer can be made by
using these basic compo-
nents. Excellent value!
Call to check availability.

5174

GAS LASER
INTRODUCTORY KIT

If you could never afford the fascination of owning a gas |
laser, have a close look at the “trio", in this “SPECIAL
LASER INTRODUCTORY OFFER" The tubes are used

but have plenty of life left in them. They are GUARAN-

TEED! You get one small tube with an output of around
1mW, one high quality low divergence SIEMENS laser

head with an output at about 3mW, and one of our relia-

ble and efficient 12V UNIVERSAL LASER POWER
SUPPLY KITS. A tube and the supply will easily slide

into inexpensive 50mm SWV pipe, which makes for a
compact self powered laser head. Casing is not sup-
plied. Several of our customers reported that AT NIGHT,

THE BEAM FROM THE SIEMENS WAS VISIBLE UP
TO 4km AWAY! The kit comes with full instructions and
it even includes a prewound transformer. The unlimited |
applications include laser pointers, surveying, optical
experiments, medical field, holography, and fascinating
laser displays. JUST IN TIME FOR THE FESTIVE
SEASON. For a limited time only we are offering this
“TRIO"” COMBINATION (AS PEzi H

WA mbre o speca ah

offer applies till the end of 1991. Don't require the bigger
| tube? The remaining “Duc” can be bought for $§99t

!

/,/

! A very small complete kit
I+ Includes both an
adjustable lens and an
eyepiece * The matching
tubes, lenses and eye-
pieces were removed
from new German night
vision equipment e
Simple construction:
Instructions provided e
For a limited time only the
kit is supplied with a high
quality military inverter:
' Draws only 25mA from
the 9V battery @ iR illumi-
nation is required in the
dark, and good ranges
are possible with just
medium powered focuss-
able torches, fitted with
an IR filter » You would
normally pay over $3000
for a view like this!
DON'T MISS OUT!

onwy $329

E.A. Oct. 1991
Includes the IR tube, lens eye-
piece, electronics kit and the
case kit: KIT No. IRNWS,
75mm round IR plastic filter:
$16.

RICE OF:

ristmas offer: FREE CERTI-
FIED PACK AND POST ON THIS TRIO! The free P&P

INFRA RED
NIGHT VIEWE

1 WATT-6V
SOLAR PANEL

Hobbyists de-
ight! One of
these panels
will futly
charge a 6V-
500mA HR
T ' nicad battery
pack in about 4 hours!
You can also connect as
many of these panels in |
series or paraliel to pro-
duce the voltage and cur-
rent required.
DIMENSIONS: 200mm X
200mm

Voc: 8V (max) 10V |
Isc: 250mA (max) 300mA

| Order Solar Panel: SP1 ‘

| onwy 514 sapap

Melbourne Distributor: Electronics World
(03) 723 3860 or (03) 723 3094

Closed from 24/12/91 till 14/1/92: Gone fishing!

Experimenters delight! A |
brand new SmW 780nM- |
820nM infra red laser
diodes supplied with a
collimating lens, heat-
sink, laser diode data, a
suitable driver circuit and
the components for this
circuit. Visible in low light.
Excellent for IR sights,
data links, high quality
audio links, security
perimeter protection,
laset listening devices,

etc. 359

For all the above
components!

We provide a circuit for a
‘Iaser listening system
which relies on window
vibrations, produced by
sounds in a room. Works
at good distances! The
whole kit may be avail-
able when this magazine
is published. Best give us |
a call.

VISIBLE LASER
DIODE PIONTER
AT A SPECIAL
PRICE

Based on a "'state of the
art” 3mW visible re laser
diode, and a matching
heatsink/collimator
'assembly. The circuit |
‘even has provision for |
digital switching. Use |
them for pointers, sights,
communications, secur-
ity, etc. This kit includes |
the laser diode, collima-
tor, PCB and compo- |
nents, and all the casing: |
Everything you need to |
make a complete pointer! |
PRICE IS REDUCED BY |
OVER 20%!

$179 .+ sscepsp | |

OATLEY ELECTRONICS

PO BOX 89, OATLEY, NSW 2223
Telephone: (02) 579 4985

Fax: (02) 570 7910

Certified p&p: $6 in Aust. NZ (Airmail): $10
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A complete mains filter
employing two inductors
and three capacitors
fitted in a metal shielded
IEC socket. We include a
40 joule varistor with
each filter!

ON SPECIAL AT

*8.90 ea.

or 10 for $65

15kV EHT POWER
SUPPLY

OSSN 0 e Nt ST AR

g

Used but guaranteed
regulated supply. Needs
a DC supply of 19-28V for
full 15kV 500uA output.
| That's about 75W of EHT
| energy! Great for all sorts
Iol experimentation. Will
work with reduced input |
[voltage as low as 3V but
output is reduced in volt-
age and current capacity.

*45

VISIBLE LASER
DIODE HEAD

|

] A small 3mW 670nM visi-

| ble laser diode head. Just

| connect it to a battery via
a switch. Produces a well
collimated beam. You
could pay three times our
price for a laser pointer or |
gun sight that uses a
similar head.

*199




Construction Project:

DIGITAL

TACHO

If you've already built some (or all!) of our recently published digital automotive projects, this new
tachometer will really complement the set. It reads engine RPM directly, giving a readout from 0O to
9990. Because it takes its input from the distributor points, there is no sensor required and calibration
requires only one simple adjustment that can be performed in the workshop.

by JEFF MONEGAL

A tachometer is an obvious addition to
the other digital automotive projects
we’ve published over the last 12 months.
We’ve also made it look the same, 50 an
‘all digital’ dashboard is becoming a
reality.

The tacho displays engine RPM on a
4-digit display with a resolution of
10rpm — achieved by setting the
‘zeroes’ display to permanently read
zero. This reduces display flicker at low
revs and also helps to reduce the re-
quired gating time. In fact, a feature of
this project is the short gating time,
resulting in fast updating of the display.

In its simplest form, a digital
tachometer is a frequency counter with a
gating time of one minute, to give an
output proportional to revolutions per
minute. This assumes one pulse per
revolution from the engine being
monitored. And having to wait a minute
before the display is updated is obvious-
ly far too long.

For a six cylinder engine, the dis-
tributor points open and close three
times per revolution, giving three pulses

each revolution. The points open and .

close twice per revolution for a four
cylinder engine and four times for an
eight cylinder engine. For a six cylinder
engine, it works out that for 1000rpm,
there are 50 operations of the points per
second. To cause the display to read
1000 requires a gating time of 1000/50,
or 20 seconds. However this gating time
is still too long.

By using a resolution of 10rpm, the
gating time is reduced by a factor of 10,
giving a gating time of two seconds,
which is really still excessive. To get the
gating time down even further, the in-
coming pulses effectively need to be
multiplied, to increase the number of
pulses per second that are fed to the fre-
quency counter section.

In this project, that’s exactly what we
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do — multiply the pulse frequency, by a

. factor which depends on the number of

cylinders — and is selected by a link on
the PC board.

Depending on the setting of this link,
the multiplication factor is four times for
a 4-cylinder engine, three times for a 6-
cylinder engine and twice for 8-
cylinders.

This brings the gating time down to
around 0.75 seconds for the four and
eight cylinder engines, and to 0.67
seconds for a six cylinder engine. In
practice this gives a good update speed
for the display.

To provide the multiplication, a
CMOS phase-locked loop IC type 4046
is used. This IC is ideal for the purpose
and is readily available. So, in principle,
the final tacho is nothing more than a
frequency counter with a front-end pulse
multiplier.

Like all of our previous automotive
projects, the display is dimmed automat-
ically when the car headlights are turned
on. This ensures the display is not dis-
tracting during night driving,

Calibration is carried out on the
workbench, using SOHz as the input fre-
quency. Once the unit is calibrated at
one speed, the rest must be correct — a

TACHOMETER

factor that cannot be guaranteed with an
analog tachometer, as the meter move-
ment may have linearity errors.

As we’ve already pointed out, the
input signal to the tacho is taken from
the distributor points, so installation is
simply a matter of running wires to
various points in the vehicle. So our
digital tacho is simple to build, calibrate
and install.

Now to the technical details...

How it works

The circuit is best described by break-
ing it into several blocks: the pulse input
conditioning block and pulse multiplier,
the timebase and the counter/display
block. The power supply can be con-
sidered as a separate block as well. Be-
cause the circuit is essentially a
frequency counter, we’ll start with the
timebase section, as this block provides
the various timing and housekeeping
signals required in any frequency
counter.

The oscillator for the timebase is IC1,
a 555 timer connected as an astable. The
frequency of oscillation is adjusted with
RV1 and to allow the best adjustment,
timing resistor R2 should be 3.9k for a
four- or eight-cylinder engine, and 3.3k
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Digital tacho

for a six-cylinder engine. The operating
frequency of IC1 is determined by the
values of C1,R1,R2 and RV1, and RV1
is the calibration control.

The counters of IC2 and IC3, along
with the flipflop formed by IC4a and b,
produce the various houseckeeping sig-
nals as well as the gating signal. When
power is first applied the flipflop (IC4a
and b) will assume a random state. Let’s
say that pin 3 of IC4 has gone low,
which therefore means that pin 4 of IC4
will be high. This holds counter IC2 in
the reset condition, preventing it from
counting. However the Johnson counter
of IC3 will be able to count, as its reset
pin (pin 15) is low.

Pulses from IC1 now clock counter
IC3, sending its outputs high one after
the other — much like a parallel-out
shift register clocking a ‘1’ through each
output. After a few clock cycles, output
pin 4 of this IC will go high. This output
is inverted by IC5b, then applied to the
latch input of the display counter IC6.
The contents of the counters of IC6 are
now transferred to the display. At switch
on, the counters will have random con-
tents, giving a meaningless display.

Two clock cycles later, output pin 10
of counter IC3 goes high. This resets the
internal counters of IC6, clearing them
to zero and making them ready to count.
Two more clock cycles later, output pin
5 of IC3 goes high, toggling the flipflop
of IC4a and b. This sets pin 3 of IC4
high, enabling the AND gate of IC5d
and c, allowing input pulses applied to
pin 12 of IC5d to be passed on to IC6.

Counter IC3 is now held in the reset

The display PCB has seven wire links, and the transistor Is placed flat on the

board.

state by the flipflop of IC4a and b, as
output pin 3 (of IC4) has gone high.
Counter IC2 will now be enabled, as its
reset input (pin 11) is now low, driven by
IC4b pin 4. As a result, IC2 now counts
pulses from clock generator IC1, and
after 2048 clock pulses, pin 15 (Q11 out-
put) goes high.

This now toggles the flipflop of IC4
again, and the cycle previously
described repeats. That is, the latch and
reset signals for IC6 are produced by
IC3, which updates the display and
clears the internal counters.

The time taken for IC2 to count the
required 2048 clock pulses equals the
gating time, and is adjustable with RV1.
If IC1 runs faster the gating time is less
and if IC1 runs slower the gating time is
increased. Obviously, the length of time
the AND gate of IC5d and c is enabled
determines the number of input pulses
passed to the display counter of IC6.
This means that the gating time repre-
sents the calibration,

Display

The display section is rather similar to
that used in the Speedo project publish-
ed in EA for January 1991. As before,
this section consists of a counter/multi-
plex driver (IC6) and a 7-segment
decoder/driver (IC7), driving common
cathode 7-segment LED displays.

Transistors Q2 to Q4 form part of the
multiplexing system. Notice however,
that the ‘zeros’ display is not connected
to the driver IC. Instead this display is
hardwired to show a zero at all times.
Most of the work is done by IC6, which
counts and stores the incoming pulses
applied to pin 12.

This IC contains all the necessary cir-
cuitry to drive a 3-digit multiplexed dis-
play. The multiplexing signals from this
IC drive transistors Q2 to Q4, enabling
each display in turn.

When a display is switched on, the
count for that display is applied to the
outputs (QO to Q3) of IC6.is BCD output
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the component side of the board first, as one of these is under IC6.
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is decoded by IC7 and applied to the
three displays.

As in the speedo project, leading zero
blanking is used, although here this is
applied only to the ‘thousands’ display.
Most engines idle above 100rpm, so
blanking the ‘hundreds’ display is un-
necessary. Diodes D4 to D7 along with
R16 form an OR gate, and the anodes of
the diodes are connected to the data out-
puts of IC6. When the BCD data from
IC6 is ‘0000’ all four diodes will be
reverse biased. Thus, R16 will pull the
input of IC8b low, sending its output
high. This forward biases D8, which
holds Q2 off — turning off the
‘thousands’ display.

Like the speedo and the tripmeter
projects, display dimming is provided.
However, a difference here is that the
‘zeroes’ display also has to be dimmed,
even though it is not connected to the
driver IC. This is achieved with Q1,
which connects to the dimming circuit
around IC8d.

The dimming circuit is otherwise
identical to that previously used, in
which an oscillator formed by IC8d is
used to modulate the display intensity
through pin 4 of IC7.

When the car lights are off, the timing
components for the oscillator are R4, RS
and C3 — giving an output that is high
some 56 times longer than its low time,

due to the ratio of R4 and RS. Thus the
displays are virtually always on.

When 12V is applied to D1, the output
waveform has high and low times that
are virtually equal as R3 is effectively
placed in parallel with RS. This gives
reduced brightness of the displays, as
they are now off for a greater length of
time.

The value of R3 therefore determines
the level of brightness under these con-
ditions. If you want to reduce the display
brightness further, use a lower value for
R3. The output of IC8d also drives the
base of Q1, which gives the same level
of brightness change to the ‘zeroes’ dis-
play as IC7 gives to the other displays.

Pulse conditioning

The input signal to the circuit is taken
from the engine’s distributor points. This
is essentially a 12V pulse, and it’s condi-
tioned and squared up by the Schmitt
trigger gate IC5a, after filtering by R13
and C6. Diodes D10 and D11 clip the
signal so that it doesn’t exceed the supp-
ly voltage of the circuit — otherwise
ICS could be destroyed, due to overvol-
tage at its input. The output of IC5a is
connected to the input of the phase-lock-
ed loop IC (IC9) via the low-pass RC
filter comprising R19 and C8.

The multiplier section consists of the
phase-locked loop (PLL) IC9 and the
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Johnson counter IC10. The function of
this circuit is to produce an output that is
a multiplication of the input pulse fre-
quency.

The PLL contains a voltage-controlled
oscillator (VCO) and a phase com-
parator. One input of the phase com-
parator (pin 14) is connected to the RC
filter of R19 and C8, while the other
input (pin 3) is fed from the output of
counter IC10. The output of the com-
parator (pin 13) drives a lag-lead filter
network (R22, R23 and C9), the output
of which is fed back to the input of the
VCO (pin 9, IC9).

In operation, the VCO adjusts its fre-
quency so that its output (pin 4), after
division by IC10, is the same as the
input frequency at pin 14. In other
words, if IC10 divides by two, the out-
put frequency of the PLL will be twice
the pulse input frequency applied to pin
14; and so on.

Counter IC10 can be set to divide by
two, three or four for an 8-, 6- or 4-
cylinder engine respectively. This is
achieved by the feedback taken from the
network of R24 and C11 back to the
reset input of IC10 (pin 15). This net-
work is required to provide a short delay,
to ensure that IC10 is reset when the
selected count is reached.

The output of the PLL clocks the
counter, and the counter outputs are
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This shot shows the complete assembly of the tacho. A small heatsink needs to be fitted to the regulator IC.
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Digital tacho

pulsed high, one after the other as
described for IC3. A link is used to select
the required output from IC10, and when
that output goes high, the counter is reset
— ready to repeat the sequence. The
selected output is also connected to the
PLL, as described above.

Power supply

Power for the circuit is provided by
IC11, an 8V three-terminal regulator IC.
Diode D9 protects against polarity
reversal and R17, in conjunction with
ZD1 protects the regulator IC against
overvoltage. Filtering of the 12V DC
input is provided by C4.

The output of the regulator is filtered
by C5, a 1000uF capacitor. You might
think that this is a rather high value for a
filter capacitor connected to the output
of a voltage regulator and that it should
be placed on the input side. In this ap-
plication, a 1000uF capacitor is much
more efficent on the low voltage side of
the regulator because it only has to filter
the voltage supplied to the circuit.

Incidentally, the load presented by the
circuit is rather erratic — depending on
the displayed numbers. If C5 was placed
on the input side of the regulator then it
would also be trying to filter the voltage
to the rest of the vehicle’s electrical sys-
tem,

Construction

Construction of the unit is relatively
straightforward, and like the previous
projects involves two PCBs: the display
board and the main board. Start by in-
specting both boards, in case there are
any manufacturing errors.

The display PCB has seven links, all
mounted on the component side of the

board. Make sure the links beneath the

‘hundreds’ display are not touching each
other, as they mount at right angles and
are rather close to each other. I suggest
that you fit sleeving over the link that
runs horizontally, just to make sure.

Next fit and solder the two resistors,
followed by the transistor. The transistor
needs to be laid flat against the board,
with the metal side facing out. Then
mount the four displays, with their
decimal point towards the bottom of the
board. The main PCB is fairly crowded
and care must be taken when soldering.
Because we’ve opted for a single-sided
board, there are quite a few links re-
quired. Start with the 15 wire links fitted
to the component side of the board. Note
that one of these is under IC6. There are
also six insulated wire links fitted to the
track side of the board, which can be
fitted later.

Solder all resistors, capacitors, diodes
and transistors, taking care with the
polarised components. If you plan to use
IC sockets (which we recommend) fit
these next. Finally solder the regulator in
place and attach a small heatsink as
shown in the photos.

The calibration pot can now be fitted,
followed by the insulated wire links
on the track side of the board (if not al-
ready fitted). Take a few moments to
check your soldering, looking par-
ticularly for solder bridges and other
soldering errors.

The display board can now be at-
tached to the main board. Align the
boards together, mutually at right angles,
and solder the tracks from each board.
The display board will need to extend
about 3mm below the track side of the
main board, to give a suitable area of
track to solder to. Two ‘gussets’, made
from PCB scraps should be soldered at
both ends of the assembly to provide
mechanical strength.

The external wiring can now be at-
tached. We used a length of shielded
cable to connect to the distributor points,
to help minimise noise pick up. The
earth braid can be connected at the PCB
and need not be connected to the vehicle
chassis. There arc a total of four wires
required — the +12V aud earth wires, a
wire to the car headlights and the lead to
the points.

INLDO2

}
4 to 6V
AC

{

To pulse input

1L of tacho

240V g

Fig.1: This simple circuitis all you need
to calibrate the tacho. Connect it to the
pulse input of the tacho and adjust the
callbration control as described In the
text.

Testing

When you are satisfied that the as-
sembly is correct, it can be tested on the
workbench. Connect the unit to a 12 volt
DC supply, from either a power supply
or 12V battery. The remaining wires
need not be connected at this stage.

When power is first applied, the dis-
play should show a random number less
than 1000. Rotate the calibration pot and
check that the display value varies with
the pot setting. Then connect the ‘lights’
wire to the 12V supply and confirm that
the display dims as described before. If
all is well, the unit can be calibrated.
Otherwise, switch off the power and
look for the fault(s). The usual problems
are assembly errors, such as components
fitted the wrong way round, soldering
errors and so on. Like all projects
designed by CTOAN, if you can’t find
the problem, the company will fix it for
you (see end of article for details).

Calibration

To calibrate the project you will need
a low voltage transformer of about 4 to 6
volts AC, a diode and a 1k resistor —
connected as shown in Fig.1. This circuit
provides an accurate 50Hz signal as a
calibration signal. Connect the wire link
to the 4-cylinder position (pin 10 of
IC10). Connect the output of the test cir-
cuit to the lead that connects to the
points.

Now adjust the calibration pot until
the display reads 1500. And that’s it —
the unit is now calibrated. As a further
check, connect the wire link to the six
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The layout of the display PCB. After assembly, this board connects via its PCB tracks to the main PCB. Fit gussets at botl:
ends to give mechanlical strength to the assembly.

76

ELECTRONICS Australia, December 1991



PARTS LIST

Resistors

All 1/4W, 5% unless otherwise stated:
R14 1k

R2 3.3k or 3.9K (see text)

R3 5.6k

R5 56k

R6 22k

R7 100 ohm, 1W

R8-14 68 ohm

R15 2.2k

R16,18,19,R22,23,24
100k

R17 10 ohm, 1W

R20 10k

R21 M

RV1 1k trimpot

Capacitors

C1 0.1uF polyester

C3,7,13 0.1uF monolithic
C2,8,11 1nF polyester

C4 100uF 16V electrolytic
C5 1000uF 16V electrolytic
C6 10nF polyester

C9,12 1uF 16V electrolytic
Ci10 22nF polyester

Semiconductors
D1-8,10-12

1N914 signal diode
D9 1N4001 1A diode
ZD1 15V 1W zener diode
Qi BD437 NPN transistor

Q2-4 BC558 PNP transistor
IC1 555 timer
IC2 4040 counter

IC3,10 4017 decade counter

IC4 4001 quad NOR gate

IC5,8 4093 Schmitt NAND

ICé 4553 3-digit counter

IC7 4513 display driver

ICS 4046 phase-locked loop

IC11 7808 8V regulator
Displays

HDSP5303 common-cathode displays
Miscellaneous

PCB 130mm x 115mm coded CEDS;
plastic case 50 x 95 x 155mm;

strip of red perspex;

hookup wire, solder, nuts, bolts.

A kit of parts for this project is avail-

able from CTOAN Electronics for

$44.95, which includes the PCB and

all components. It does not include

the case. Add $3.50 for post and

packing. Fully built and tested units

c;anpbe purchased for $69.95, plus §4
&P.

CTOAN Electronics also offers a full

backup and repair service for the kit.

Cost for repair is $20, plus $4 P&P.

Only kits built as described in this ar-

ticle can be accepted for repair. To

order, write or phone:

CTOAN Electronics

PO Box 33,

Condell Park, NSW 2200

Phone (02) 708 3763

Copyright for the PCB artwork of this
project is retained by CTOAN
Electronics.

and eight cylinder positions and confirm
that the display reads 1000 and 750
respectively. With the calibration done,
you can swing over the wire link to the
correct position for your vehicle’s en-
gine.

Installation

It remains to fit the assembly into a
suitable case and to install it in the
vehicle. We used a jiffy box as the case,
with a cutout in one side for the displays.
A piece of red translucent plastic should
be fitted over the displays to make them
easier to read. The plastic can be glued
to the inside of the case with silicone
glue (or similar).

An exit hole for the wires is also re-
quired, drilled in the rear of the case. All
wires can exit from the same hole. The
assembly is supported with two screws
at the display edge of the main PCB.
Drill holes in the bottom of the case,
then fit the screws to the case by screw-
ing a nut to each. Then place the as-
sembly onto the screws and fit nuts onto
the screws to hold the assembly in place.

As for any automotive installation, use
wire with relatively thick insulation for
best protection and fit rubber grommets

to holes for the wires to pass through. It
is also a good idea to form the wires into
a loom, either taped with PVC tape or
bound with nylon straps.

The unit requires a single 12V supply
that turns off with the ignition. This can
usually be obtained from the vehicle’s
fuse box. Attach the earth wire to a
suitable point on the vehicle chassis,
taking the usual precautions to ensure it
is a good connection. To allow the dim-
ming circuit to work, a connection is re-
quired to the vehicle’s lighting circuit,
usually the headlights. You may be able
to pick this up at the fuse box, otherwise
run the wire to either of the headlights
and connect it at the lamp socket.

As already described, a length of
shielded cable can be used to connect
the unit to the distributor points. Earth
the cable at a suitable point on the main
PCB and connect the centre core of the
cable to the distributor points terminal.

Then mount the unit so it is out of
direct sunlight, to allow the display to be
clearly visible during the day.

Because there are no switches or con-
trols, the unit can be fitted anywhere on
the dashboard — providing it can be
seen by the driver, of course! n

THE SERVICEMAN

Continued from page 68

control is rendered ineffective.

It seems that the feature is used in large
multi-roomed hotels to curtail the ac-
tivities of anti-social guests. I wasn’t told
how the hotel is able to silence the noisy
set, but the effectiveness of the system
relies on the guest not knowing how to
overcome the control.

The cure is dead simple once you
know how. All you need to do is to select
Channel 38, then press ‘Store’ and ‘Con-
trol + ’ together. This will unlatch the set
from ‘hotel’ mode, and restore full con-
trol over the volume.

There is nothing about this feature in
the Uscr Manual, nor anything in the Ser-
vice Manual. However, Philips assures
me that an explanatory leaflet is packed
with every set on delivery.

But how many customers manage to
retain the warranty papers for more than
a few months. User manuals last an even
shorter time. So what are the chances that
they’ll keep a loose leaflet with a normal-
ly obscure instruction?

It seems that the problem is triggered
by mains-borne interference, which can
simulate the master control pulse. Un-
fortunately for owners in areas with
noisy mains, this could become a recur-
ring problem.

It could also be a goldmine for un-
scrupulous servicemen. I hope that none
of my readers would consider keeping
the secret from the unfortunate owners.

That’s all for this month. Join us again
next time for more intriguing tales — all
of them true! — from the Serviceman’s
workshop. n

Fault of the Month

National M6 chassis

SYMPTOM: Overbright picture, with
very little effect from the brightness
control. Retrace lines were visible. With
the cabinet back removed, it was found
that there was no control whatsoever
with the Screen pot on the tube base
PCB.

CURE: This kind of fault is usually
caused by the failure of a 10uF 250V
electro on the video out B+ rail. How-
ever, in this case it was R369, an 820k
ohm 1W resistor on the tube base PCB.
This resistor is part of the 400V screen
supply network and when it went open
it took the screen up to 700-odd volts.
This information is supplied by courtesy
ol the Tasmanian Branch of the
Electronics Technicians' Institute of
Australia (TETIA). Contributions should
b sent to J.Lawler, 16 Adina Street,
Geilston Bay, Tasmania 7015.

ELECTRONICS Australia, December 1991 77



PHONEORDER TOLL FREE ALTRONICS 008 999 007

ALTRONICS 24 HOUR EXPRESS DELIVERY

‘Our customers are often amazed at the speed and efficiency of our

- Jetservice Courier delivery. Phone your order Toll Free 008 999 007 and
L presto we can deliver your order next working day (country areas 24-48
== _ hourslater).Our famous 14 day satisfaction money back guarantee protects

.4/ yourhard earned $$$'s should ever a purchase be unsuitable for your needs.

i | invite you to try Australia’s best electronics phone order service soon.’

Regards, Jack O’'Donnell

E my Alarm Panel K ;
For Eogo!‘.?d nmx Commoardnl anlonan . m
This is a 3 zone alarm control panel designed for the i

p—— -~

Keyless 4 Sector Alarm [
Control Panel

This 4 zone panel has been suitably designed for the protection |

ot

protection of homes and amall commercial premises. It
employs the latest advanced electronic circuitry offering the
highest degree of quality and reliability. it will accept either
active or passive normally open or normally closed sensors
making it both a versatile and effective protection system. 12V
battery charger inbuilt. See Altronics ‘91 catalogue for full

of both commercial and residential properties. it employs the
lates! electronic circuitry and the most up-to-date security
technology. it has 4 independent individually isolatable
protection circuits accepting both normally open or normally
closed sensors. The panel is easily armed and disarmed via the

*

details.

550009312900 —
Economical Alarm System Kit

The kit comes complete
with the following
componants: ¢ One Alarm
Panet ® One Passive
Intrared Detector (P.1.R.) ¢
One AC Power Pack
One 8 Ohm Horn Speaker
* Three pairs of Magnatic
Reed Switches ® One
12V/1.2AH Rechargeable
Back Up Battery.
Features: ® 5 Protection
Circuit Loops »
Independant Connections
for N.C. and N.O. Sensor
Switches ® Arm - Disarm
by Digital Access Key-pad
* Muiti-Station Remote
Control ® Warble Tone —

integral inbuilt keypad. 12V battery charger inbuilt. See
Altronics '91 cataloge for full detalls.
S 5485 $24900 -
Flush/Surface Mount Alarm
Control Panel
With stylish compact good looks thls nlnrm blondo omoothly
Into any residential or office decor.
This compact 3 sector alarm [
panel has been designed to :
either surface mount or flush
mount into a standard 3 gang
electrical wall box. In order to
provide the maximum amount of |
security and operation
convenience the panel is
operated via a 4 digit access
code rather than a key. For ease
of installation and service, the
panel is provided with a piug in
wiring harness. See Altronics ‘91
catalogue for full details. i
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"Lateh” and "Tuiming’r'lgatput F!l:I:ys . R?r:;:e %rndnL;ycaleA?ayr?r\nsmt\::nlnd‘:(r::lli%rr‘\: See S 5490 $1 1 9~°° Optional Accessories: » M 8020 Chargeg $12.50
Altronics ‘91 catalogue for full details. ® S 5085 Battery Backup $29.95 (see Below)
s 5470 $349 00 » trobe Signal Lamps
FREE THIS MONTH ONL Y- Lis E(:a?o?suobestubge'or high energy p
100m ROLL CABLE and 4 LARGE WARNING STICKERS tiash %utp;;nat;at?t'fg:?r;?;g; T
seconds sti
WITH ANY PURCHASE OF THE ABOVE SYS TEMS for mzoc power used. OC input 12V
o THATS A SAVING OF OVER $40! i
S 5455 Blue $34.95
Digital Access Super Small PIR_ s ses0 raa $3B 5

S
g

* Detector :
Keypad . »-'f VERY UNOBTRUSIVE Alarm Stickers exraiarge for home. 200x75mm.
This digital access keypad is a W 'vﬁ’ B2 ;
12-button electronic coded NS I'"fozp'o”:'"gl the thi = S 5400 $1 95e
combination lock. It provides o B SSTYSCTINO OgYAINIS, WARNlNG 28N

compact Passive Infra
Red Detector (P.I.R.)
features Pulse Count
Triggering which
virtually eliminates
false alarms. See
Altronics ‘91 catalogue
for full details.

S 5302 $7900

two sets of secret codes for
the owner. There are 11880
differant combinations
possible for secuirty key and
132 different combinations
possibile for panic. The secret
codes may be instantly
changed by the owner by just
simply rearranging the code
jumper pins on the PCB. See

For your car (fixes to inside of
wmgl ow). 70x25mm.

S 5410 $3.95 sot of 4
Backup Battery

Ere

ALTRONICS SURVEILLANCE

ALARM SYSTEM
FITIED HERF

Incredibly Smail
Only 55 x 31 x 73mm

Altronics ‘91 catalogue for full 1.2AH, 12V gell
detals, 12V Battery T

made i Japan.

S 4200 $69.9s

Battery Operated Portable
Passive Infra-Red Intrusion
Alarm

® A ready to use system, no
installation e Fully automatic
operation, very user friendly e Large
coverage, over 100 square metres ®
Portable or wall mounted ¢ Long life
9V battery operation ¢ Battary low
warning e nghtweight. compact and
attractive » Recommended for
home, shop, caravan or when
travelling.

Charger

Charges any 12V atarm panels.
Gall Cell at 300mA.

™ 8020 $1 25 S 5065 $29.95
High Power Car Alarm

With Wireless Remote Control

Amazing price for an Alerm
System offering these lacilities

Audible warning with a 125 decibel loud siren
and visible warning of flashing headlights when
the alarm system is triggered. Keyrlng remote
control allows arming with ‘beep’ sound and
disarming with a headlights flashing signal. The
alarm system will be tnggerec by unauthorised
antrance through the car doors, boot, bonnet or
removal of the car sound unit. The siren will
sound and the headlights flash for 60 seconds.
Easy to install.

$ 5220 $9900

To suit above

Be quick. Next
shipment\ wiil be priced at

s 5305 $49 .00

$69%

[

{ & caf

S
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Pin Point Ultrasonic
Cleaner ;

Awarded the Good Product Design
Award for CETDC in 19887. This fantastic
Ultrasonic Cleaner can earn its cost a
hundred times over in cleaning Computer
Connectors, PCB's, Switches, Relays,
Jewellery, Glasses Watches etc.

Power Supply: 240V
Capacity: 570m|
With 3 Minute Auto Timer

A 0100 $199’ 00 ﬂo"
This Month $1 7500

17 Range
Digital .-
Multimeter - -

With overload protection ™ -
DC Voltage to 2000V 4 &

ranges AC Voltage to o )
500V 2 ranges DC A
current to 10A 4 ranges.-
Resistance to 2 meg
other 5 ranges

Plus diode and battery
tester. Includes SV
battery and probe set.

Normally great value at Ws

This month for the very quick only $39.95
Q 1057 Carry Case to Suit $1 2.50

Cut and Clinch
TOOl ooy

e Cuts, clinches and
burnishes component
leads in one stroke e
Burnish improves solder
wetting e Lightweight and comfortable e Rugged
aluminium body ¢ Durable steel mechanism e For
production or prototypes.

o’
-3

T 2800

Normally s}(w This Month Only $2500

Economy Rack
Cabinet

® Solid steel
construction e
Black anodised
front panel ¢ 3
unit (132mm)
Conforms to
International
Standards ¢
Ventilated top and

side panels 4 nenn Only $69.95

MODEL

Our Top Selling
Autoranging LCD
Multimeter

With Memory Function

and Bar Graph Display

This popular 3.5 digit Multimeter
is simplicity itself. Full auto
ranging on voltage and
resistance measurements. The
large LCD digits allow quick and
efficient reading of

measurements. =2 3

. i oscillator. 46 preset switched
¢ 42 Segment Bar Graph Display = . = =8 o0 60 ias ranged from 20Hz to
e Auto-ranging on Voltage and O . 150kHz, eg: 1kHz, 1.2kHz, 1.5kHZ,

Resistance ® Memory Mode ¢
Low OHM Range ¢ Hold Facility

Squeeky Clean Mains Filters

SINGLE FILTERED DOUBLE OUTLET
MODEL

P 8150 $118’oo $9900

4 OUTLETS WITH 4 WAY FILTER ¢

Each |nd|vudually filtered. A must for
“serious” computer installations eg for
Schools, business etc.

Just the shot for home computer or for 3
individually located peripherats. Eg ’
remote printer, computer terminal etc. i

et

P s180 $289'oo $259 %

Tuck this fantastic sine/square wave osclliator away in
your tool box

Pocket Sized,
Personal Audio
Signal
Generator

'\ This pocket sized oscitlator has all
the teatures of a large pench

1.8kHz, 2kHz etc. Smaller than most

4 g5 3 oo 5, multimeters, this'is ideal for
¢ Autmatically indicates negative = ' technicians, servicemen, students
inputs © Low Battery Indicator ¢ { . .g and hobbyists who require an *

Continuity check with Buzzer.

Q 1075 Normally sj}goo
Now only $9900

accurate and reliable oscitiator ready {R% N,
to use anywhere.

Q 1542 Woo
This Month Only $8000

Powerful 6000 RPM
Mini Drill

For PCB Work

Tons of torque. Just the shot for PCB work. 12V

DC operation from optional power pack. Comes

with 0.8mm and 1.0mm chucks. Plus one 1.00mm

drill bit.
'rnzso; mso This Month Only $1 50

Replacemant Drill Bits for PCB Work
T 2320 0.8mm $3.50
T 2325 1.0mm $3.50

12V 1 Amp
Plug Pack

To suit above drill

M 9022 $2!Go $1 8. T—

Sensational Value

Main Control Receiver

The main control receiver runs on 240V AC
with a 12V 1.2Ah battery for emergency
backup. The range between the transmitters
and the receiver is normally 80 metres in
open space.

Features: ® Wireless reception of external and
internal sensors & detectors ® Selectable home
or away modes for selecting internal or external
arming or just external to allow movement
inside the building ® Built in piezo electric siren
gives different signals to indicate different
functions ® Sends signal down power line to
activate remote siren e Programmable
arm/disarm switch buttons

equires no wiring which makes

it a cinch to install. Do It yourself

and save on installation and over
50% off regular prices.

On UHF Alarm Systems

Remote Reed
Switch

Passive Infra
Red Movement
Detector

ideal for the
loungeroom, family
room or hallways.
Mounts up on the
wall or booksheif.
Detects movement
within an area of 9 x
9m.

This consists of an
enclosed reed switch
and transmitter with a
magnet.

Remote Plezo w <
Alarm E}?”

This unit is a line
carrier receiver, ie.
plugs into 240V AC
and receives signal
through AC line.

RN,
- Front Door Remote Keypad
This handy unit virtualty duplicates the
S \)\ ;u function of the main control unit but at a

more convenient location, ie. just inside
the front or rear door etc. System can be
armed or disarmed without the need to

SYSTEM 1

Includes:

1 x Main Controller

3 x Remote Reed Switches

1 x Remote PIR Movemen® Detector
1 x Remote Keypad

1 x Remote Siren

Plus 4 Bonus Large Alarm

Warning Stickers
This Month Only $399

NORMALLY

¥

Include'

rem 2
1 x Mair Controller
3 x Remote Reed Switches

Plus 4 Bonus Large Alarm
Warning Stickers

This Month Only $249
NORMALLY ss}&

1 x Main Controiler

1 x Remote Reed Switch

1 x Remote PIR Movement Detector
1 x Remote Keypad

Plus 4 Bonus Large Alarm

Warning Stickers

This Month Only $299

NORMALLY

PHONEORDER TOLLFREE ALTRONICS 008 999 007
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Nicad Battery
Super Sale!

Definitely Austraiis’s iowest
prices on quallty Nicads!

Rubberised Commercial Grade
Heatshrink Tubing

oM
(Shrinks approx 50%) The heat from your soldering iron
barrel is all that is required with this tubing. Soid by the

8 5020 AA 500 mAH W 0550

S 5021 AAA 180 mAH W 0552

$7x
$120 $11
6125 $11s

8 5022 'C' 1-8 AH W 0554

$ 5023 'D'4 AH
Super Heavy Duty

W 0558

W 0558

S 5024 g9V

W 05680

Uni-Directional Cardioid Omni Directional

Recommended for vocalist, public address
& general purpose entertainment use.
Frequency res: 20Hz-15KHz
Impedance: 600 Ohm Inc 6M
lead with phone plug and
wind screen.

choirs, orchestras, etc.
Frequency res: 50Hz-18KHz
Impedance: 1K Ohm Inc 6M
lead with 6.5mm phone plug and

Uses 1.5V wind screen.
AA battery. Uses 1.5V
AA battery.

C 0360 sm $1 9.75 C 0385 $,3§.so $1 9.75
Attention Audlophlles!

Optimise Your Sound System With
This Oxygen-Free Cable ¢
a\,

Twin Jumbo  Twin Mega™,
Cable\,Jumbo Cable¥

204 x 16 AWG. /
W 0136 Normally $29T95 W 0138 Normally $55.’oo

This Month $20 fE: ROLL This Month $45$6E:1 ROLL

High Quality Oxygen Free Copper

Audio Leads /
N

All Plugs snd Connectors Goid Pisted
P 0440 2 RCA/2 RCA 450mm $1 1 .00

504 x 12 AWG.

P 0438 1 RCA/1RCA 1.8m $950

P 0442 2 RCA/2 RCA 900mm $1 200 “A

P 0444 2 RCA/2 RCA 1.8m $1 350

P 0446 2 RCA & Earth Lug each end 900mm $1 6.00

P 0448 2 RCA & Earth Lug each end 1.8m $1 950

High Performance 2 Way Flush
Mounting Full Range 60W Speaker
system “Highty r ded. | found it aifficuit to pick the

difference between the Altronics C 0880, the American
S and Bosfon A tic Systems, both "

around $600 8 palr’
— John Negus leading WA Audlophile

Building that extension? What great
speakers to install. Designed to install
into ceilings or walls this slim profiie
attractive speaker system/grille assembly
wili compliment any sound system.

Once installed the finished unit blends
beautifully into any decor. (The grille
assembly can be painted over in the
same finish as walls or ceilings if
required).

Installation is simplified by the use of a
mounting frame (which could be installed
during construction) which the speaker
assembiy attaches to. Full mounting kit
(even screws) supplied. .

0880 $325 .00 as
This Month's Special $9900 (]

se

A

F.ont Grille Not lustated.

Microphone’s Prices Slashed in Half

Recommended for recording & eminentiy
suited for wide angle sound pickup ie:

Amazing! Pulsating high
voltage plasma discharge
continually changes shape
and direction. Mode

control or sound activated.
For example, from voice or
sound system. Provides
endless fascination as it
sizzles and arcs. Supplied
complete with mains
adaptor.

This Month Only $9900

J
[\ m ‘
metre. Per m 10m up ° \“ I
o0 !

$2.9s . o'*
Bargain Hobby

$3.45
$5. Packs

$5'75 of above normatly

$6..s
$8.ss

1.6mm (1/16")
3.2mm (1/8")
6.35mm (1/4")

9.5mm (3/8")

$44

AR W 0567 A Bargain $4oo

19mm (3/4")

Economy Parts Cases

e

Just the shot for ait those ‘bits
and pieces’ laying around!
Available in three nifty sizes.
Complete with partitions to
custom make your own
compartments.

|H 0246 15 Way (260x175x43mm) s 1 o.so

H 0247 6 Way (210x110x44mm) $5.zs

/ H 0248 5 Way (175x95x38mm)$3.50
MU Metal Shielded Audio
Transformers

Bridging/Isolating Type: Use for coupting
audio modules. Prevents earth loops,
hum etc. Essential coupling device where
DC isolating is required. Nominal

impedance ratio 10K: 10K (1:1).
This Month Only $2500

Z M 0702 Normally $}{95
~ "?‘\
. 5
10 Up $23.oo -

This Month Only $2500
160 Watt 6" x 9" Triaxi

10 Up $2300
Includes mounting hardware and cable

® High performance 6" x 9" 3-way speaker ®
Power handling 160 watts max ¢ 4 Ohms
impedance ® Dome tweeter ¢ Hi-grade
barium ferrite magnet ® Frequency response
50 to 22,000Hz

C 9334 $13§95 $99.oo

Superb Dome Tweeter
Bargain of 1991
Less Than "2 Price!

Dome Tweeter With Ferro Fluld

60 Watt Max. Power. Siiky smooth
frequency response 1.5Hz to 20kHz
Wide angle dispersion. Massive
power handling capacity. Diam.
94mm. High spectrum. Purity.
Incredible low price!

Microphone Type: Primary: 200 Ohm
Secondary: 50K Ohm. A high quality item
eminently suited to mixers, PA amplifiers
and where an ultra low "hum” pickup
level is desired.

M 0701 Normally $3&95

als

C 3012 32-9.’50

& This Month $12.oo
i » 10up$1°.00

-

Portable Gas
Soldering
Iron

A=

Ideal Christmas gift! No more
messy and dangerous extension
cords running out to the car
because this iron is completely
portable. Uses cigarete lighter
gas. Tip temperature variable up
to 400°C (or equivalent to 10 -
60 watts). Range of tips
availabie.

T 2460 $39.95

lectable to either fingertip

0120 Normally $ 199.00

PHONEORDER TOLL FREE.ALTRONICS 008 999 007
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PCB
. Shorts
Locator

FIND THOSE
ELUSIVE
SHORTS ON
PCBs.SAVE
HOURS OF
FRUSTRATION
WITH THIS

Here is a simple circuit to help ycu
focate shorted tracks on printed circuit
boards by means of a varying audio
tone. Multitude of uses — Testing
motor and transformer windings and
heating elements etc.

K 2650 $29 95

Transistor FET &

Zener Tester

EVERY BUDDING ENTHUSIAST
OR SERVICE TECHNICIAN
NEEDS ONE OF THESE.

New updated circuit incorporates
facilities for testing transistors FET's
and Zeners etc.

K 2527 Now $45 .00

Be quick limited quantities.

~ £
P .

Fruit Machine

WIN WIN WIN
WARNING THIS KIT IS VERY
ADDICTIVE.

This novel kit works just like a real

poker machine but without the expense

of losing money. It has a jackpot and
five other winning combinations.

GREAT AT PARTY'S

K 1160 $35.00

‘Electronlc Die

EXCELLENT KIT.

AETRO

T &Y VY

IMPRESS YOUR FRIENDS WITH
TRENDY TECHNOLOGY

How many times have you opened up
that favourite board game to find that
someone has pinched the dice? In that
case, why not build this electronic die
which uses just two CMOS (C's? It
simulates the roll of a real die and even
turns itseif off.

K 1140 $29 50

1GHz Digital
Frequency Meter

HURRY STOCKS LIMITED AT
THIS PRICE! SAVE $50

s Professicnal machined and screen
printed red perspex front panel ®E-sy
to assemble & construct ® No speciat
to0ls required » Bright Hewlett Packard
8 digit display ® Electronic switch
tatching e High performance IC's
High quality components.

k 2515 $266.00 $249 o0

Studio 200 Series 100 Watts Per Channel Power Amplifier

The sound quality and overall specifications of this amplitier will compliment any sound system. The overall mechanical
design and pre-drilled chassis means that this kit virtually falls together and should only take the average constructor about
6 hours to build. Why pay hundreds of dollars when you can build it yourself and end up with a quality professionally

finished amplifier?

FEAT\_JRES; In-Built speaker protection, Toioidal Transformer (Low Hum), Black Satin Finish, Low leakage power supply
capacitors, Housed in Rugged Custom Chassis

K 5010 $425.pq

100

174 Roe St. Perth W.A. 6000 Phone (09) 328 2199
PHONE TOLL FREE 008 999 007
MAIL ORDERS C/- P.O. Box 8350 Stirling Street PERTH W.A. 6849

STANDARD DELIVERY & PACKING CHARGE $5.50 to 1Kg, $8 1Kg-5Kg AUSTRALIA
WIDE — We process your order the day received and despatch via. Australia Post. Aliow

approx 9 days from day you post order to when you receive goods.

OVERNIGHT JETSERVICE Up to 3Kg is $10.00, 3Kg to 5Kg is $28.00 — We process your
order the day received and despatch via. Overnight Jetservice Couyrier for delivery next day

Country areas please allow additional 24-48 hours.

Laboratory Power
’SuPply K 3300 $1495.oo

"

Bridge Adaptor for

Stereo Amplifiers

TURN YOUR OLD BEATEN UP
AMP INTO A MONSTER FOR
NEXT TO NOTHING

With this simple circuit it is possible to
make any stereo amplifier deliver four
times its singie channel power into a
single load. It uses just one economy
integrated circuit and a few other
components. Full connection dstails
supplied with the kit.

K 5585 $15.905

Four Digit
Combination Lock

Operates from 10-30VDC
{or 8xAA cells)

1000's NOW IN SERVICE IN
UNIVERSITIES, COLLEGES,

INDUSTRIES AND THE HOME WORK
BENCH THROUGHOUT AUSTRALIA.

Our superb version incorporates the
latest refinements and is now housed
in an attractive, tough "ABS"
instrument case. This all new compact
version has been made possible by use
of a high efficiency toroid power
transformer. So you win four ways -
less heat. less weight, greatly
enhanced appearance and easier to
build.

Sub-Woofer Adaptor

GET AN AMAZING =
BASS IMPROVEMENT
FROM YOUR STEREO
SYSTEM.

This fantastic adaptor
simply “samples” your
stereo amp outpug and
provides a single
channel output to feed a
separate sub-woofer
amp. Unwanted audio

spectrum is

removed with
the Frequency

Control (cut-off

Also includes an “out of phase” output
enabling the use of stereo.amp in a
bridge configuration for those who reatly
want to rattle the floorboards

K 5560 $29 05

* .

Fits easily to
std. electrical
swithplate cat.

P 8040. Use with
electric door
strike/release
cat. S 4930.

) . o threshold
This simple 4 Digit Combination Lock  adjustable 60-
uses only 3 IC’s, and is bound 1o prove 130Hz)

useful in many applications. Such as
accessing alarm systems, electronic
doors, 1gnition killers or just about
anything that comes to mind.

x 1925 $39.95

Studio 200 Stereo Control Unit

The Studio 200 Sterso Control unit is companion to the studio 200
stereo power amplifier (and other power amps). It features slim 1u
rack mount profile, treble, stereo mono switch and volume control
Inputs include phono, tuner, V.C.R. & tape. Virtually all components
mount on PCB’s, makin? assembly and construction a breeeze.
Altronics kit includes fully protessionaily punched and printed panels

Buy Both Kits For
$599 and Save K 5015 $229.00

HEAVY HEAVY SERVICE — All orders of 10Kgs or more must travel Express Road — Please
allow 7 days for delivery. $12.00 to 10Kgs. $15.00 over 10Kgs.

INSURANCE — As with virtually every other Australian supplier, we send goods at
consignees risk. Should you require comprehensive insurance cover against loss or
damage please add $1.00 per $100 of order value (minimum charge $1). When phone
ordering please request “Insurance”.

TOLL FREE PHONE ORDER — Bankcard, Visa, Mastercard Holders can phone order toll
free up to 6pm Eastern Standard Time. Remember with our Overnight Jetservice we deliver
next day.

ALTRONICS RESELLERS Chances ars there is an Altronic Reseller right near
you — check this list or phone us for details of the nearest dealer.

Blue Ribbon Dealers are highlighted with a @ These dealers generally carry a
comprehensive range of Altronic products and kits or will order any required item for
you.

WA COUNTRY ALBANY BP Electronics B (098) 412681 Micro Electronics (098) 412077 BUNBURY Micro Electronics (097) 216222 ESPERANCE Esperance Communications (090)
713344 KALGOORLIE Todays Electronics B (090) 215212 MANDURAHM Lance Rock Retravision (09) 535 1246 Micro Electronics (09) 5812206 PORT HEDLAND lvan Tomek Electronics
(091) 732531 ROCKINGHAM TV Joe's (09) 5271806 NT ALICE SPRINGS Farmer Electronics (089) 522388 DARWIN Ventronics (089) 853 622 VIC All Electronic Components (03)
6623506 The Electronic Component Shop ® (03) 6706474 BORONIA Ray Cross Electronics ® (03) 7622422 CHELTENHAM Talking Electronics (03) 5842386 CROYDON Truscott
Electronics ® (03) 7233860 PRESTON Preston Electronics ® (03) 4840191 COUNTRY BAIRNSDALE LH & LM Crawford (051) 525677 BALLARAT Baliarat Electronics (053) 311947
BENDIGO KC Johnson @ (054) 411411 MILDURA McWilliam Electronics (050) 236410 QLD Delsound PL m (07) 8396155 NEWSTEAD ECQ Electronics (07) 2541153 WESTENDB.AS.
Audiotronics (07) 8447566 WOODRIDGE David Hall Electronics ® (07) 8082777 MAROOCHYDORE MALS Eiectronics ®(074) 436119 MARYBOROUGH Keller Electronirs (071) 214559
PIALBA Keller Electronics (071) 283749 ROCKHAMPTON Access Electronics (East St.) (079) 221058 TOWNSVILLE Super Solex ® (077) 724466 SA Force Electronics < (08) 2125505
BRIGHTON Force Electronics @ (08) 3770512 CHRISTIES BEACH Force Electronics # (08) 3823366 FINDON Force Electronics @ (08) 3471188 HOLDEN HILL Force Electronics B (08}
2617088 LONSDALE Force Electronics @ (08) 3260901 ENFIELD Aztronics @ (08) 3496340 COUNTRY WHYALLA Eyre Electronics (086) 454764 TAS HOBART George Harvey 8 (002)
342233 LAUNCESTON George Harvey ® (003) 316533 N&W David Reid Electronics ® (02) 2671385 SOUTH Sheridan Electronics (02) 2817727 SMITHFIELD Chantronics (02) 6097218
COUNTRY COFFS HARBOUR Coffs Habour Electronics (066) 525684 NEWCASTLE Novocastrian Elect.Supplies (049) 621358 WARNERS BAY Vilec Distributors (049) 489405
WINDSOR M & E Elect. and Communications (045) 775935 WOLLONGONG Newtek Electronics ® (042) 271620.

PHONEORDER TOLL:FREE ALTRONICS 008 999 007



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.

Sweep oscillator

Wanting to check the frequency
response of some audio amp filters I had
built, I came up with this low cost sweep
oscillator to use with my CRO.

Transistors Q1 and Q2 form a linear
ramp wave oscillator which is buffered
by ICla to prevent the loading affecting
it. IC1b is the control amp whose output

wave (pins 13-14). VR1 varies the DC
level on IC1b’s positive input, to set the
centre frequency, while VR2 adjusts the
gain to set the sweep width. Trimpot
VR4 controls the final output level.

I found it best to keep this output low,
as the output drops off with the higher
frequencies.

Setting up is best done on the highest

the CRO timebase to 1ms per division,
and adjust its trigger level so that the
trace starts just on the edge of the screen.

Then adjust trimpot VR3 so that one
sweep of frequencies occupies the full
width of the screen. My oscillator was
built on strip-board and cost about $30.
It works well.

voltage is converted into frequency by frequency range, with VR1 set to mid- Peter Buckman,
IC2, which is wired up to produce asine  way and VR2 to half way or more. Set Boggabri, NSW. $40
-5V
VR4
- 180 100k
N9 I_M/\,]
AR 13 3 i
12 XR2206 L oout
S P 2o S e
AN
°2—| 12nF t
fl—i 12nF | [1OuF
S -raopr 30
-5V .
10 EXT TRIG 1nF'L 10))Fi
ON CRO T T

Turbo timer

Turbo timers allow the engine to con-
tinue running for a short time to cool
down, even after turning off the engine
and withdrawing the ignition key. I use a
555 IC circuit as a turbo timer on my
four wheel drive diesel Jackaroo.

The homemade version cost me
roughly one tenth the price of a commer-
cial unit. When the ignition is first
turned on, diode D2 allows current (o
flow to the relay.

The relay activates the fuel pump,
opening the fuel solenoid valve so that
the vehicle can be started. The ‘IGN’
voltage continues to hold the relay on
until the ignition is switched off.

Turning the switch off makes C3
deliver a negative pulse to the trigger
(pin 2) of the 555, which makes its out-
put (pin 3) go high.

This provides the power which con-
tinues to hold on the relay. Pin 7 now no

82 ELECTRONICS Australia, December 1991

longer provides a discharge path for
capacitor C1 or C2 (whichever has been
selected by switch S1), so the capacitor
begins to charge via resistor R2. When

the relay is released, and so the solenoid
valve closes and stops the engine. The
length of time the engine continues to
run can easily be adjusted by varying R2

the voltage at pin 6 is high enough, itre-  as well as C1 and C2.
sets IC1. N.C. Albrechtesen,
With the timing period now complete Miriam Vale, QId. $35
B = — |
R1 R2
22k 470k 5 8
j{o8 P
6] 555 02
7 —Pp—
| ca 3 XINLOOL r——EBﬁ%
‘ 10nF S 1 )




Temperature controller

This circuit uses transistor Q3 to both
heat and sense the temperature at the
same time. IC1 (TLO81) compares the
base emitter voltage of Q3 with the set-
point determined by RV1, and turns the
current on or off as appropriate via Q1
and Q2. Resistor R1 causes an Ie of
about 1A — other values could be used
for different currents, e.g., 18 ohms

would give about 250mA. LEDI1
switches on when the circuit is heating.
The only disadvantage with the circuit
is the need for a second (negative) stable
supply, but this is not too onerous these
days. The circuit has performed satisfac-
torily for over five years without any
problems, maintaining (50 +/-0.2)° over
many measurements in that period.
Possible modifications to the circuit
could include mounting the TIP31 on the

thermal mass being controlled, as it dis-
sipated heat at the same time as the
2N3055. Alternatively, you could
replace the TIP31 with a second 2N3055
and mount one transistor on each side of
the mass.

The circuit was adapted from a design
by Neil Dvorak, published in Electronics
Australia for March 1976.

R.W. Phelps,

Ferntree Gully, Vic. $35

RVI +10V

MASS TO BE
o HEATED
P
INS5£04 [ _c
YW (3A 100V] Q3 E
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Car vandalism detector

This circuit is the product of consider-
able research into the problem of detect-
ing vandalism around the boot area of a
car, while providing reasonable im-
munity from the false alarms from jet
aircraft, noisy cars and heavy rain, etc,
which seem to plague commercial vibra-
tion detectors. The unit is mounted
beneath the rear parcel shelf, and uses an
electret capacitor microphone to listen
for the characteristic fast rise-time, high-
frequency sounds of coins on paintwork,
badges being prised off and the like —
as well as operation of the boot and rear
door looks. However, it ignores low fre-
quency sounds and those which increase
in loudness relatively slowly, which are
the source of most false alarms.

- ICla and IC1b form a low output im-
pedance preamplifier feeding IC1c, con-
figured as a high-pass filter to sharply
attenuate frequencies below 1800Hz.
IC2 and its associated components form
an active rectified circuit which places a
bias voltage on the 0.22uF capacitor C7,
and adds the position peak output volt-
age from ICIc to this voltage. The 3.9V
zener diode ZD1 and 10M resistor R11
provide a constant discharge current for
this 0.22uF capacitor under normal con-
ditions; however, the discharge time can
be reduced from several seconds to a
fraction of a second for setting up pur-
poses by connecting the 2.2M resistor
R10 into circuit. This prevents the cir-
cuit temporarily ‘going deaf’ as you
check for its ability to detect high level
sounds. The 2N5485 FET is set up as a

source follower to allow the use of this
small 0.22uF peak-holding capacitor and
10M discharge resistor. Fast positive-
going variations are coupled by the luf
capacitor C8 to IC1d, which switches on
transistor Q1 (BC548) for a few hundred
milliseconds when signals exceed the
approx 0.6V reference voltage on pin 2
of the IC. The circuit is protected from
reverse supply polarity by diode D3
(1N4002), and potentially-destructive
supply transient voltages are caught by
the 16V zener diode, ZD2.

My original unit is connected to the
instant ground triggered input of a com-
mercial silent ‘paging’ car alarm, and
draws about 4mA under non-triggered
conditions.

Bob Parker,

Carlton, NSW $45
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Construction Project:

SSB RECEIVER FOR THE
80OM AMATEUR BAND - 2

In this second and final article describing a simple SSB receiver for the 80-metre amateur band,
the author covers etching the printed board, making the metal case, putting it all together and finally
the testing and alignment of the completed receiver.

by LEON WILLIAMS, VK2DOB

The printed circuit board is doubled
sided, however the top forms a ground
plane and is continuous apart from com-
ponent lead clearance holes. Where a
component lead is connected to ground
it is soldered directly to the top copper
side. This technique aids in stability and
also makes the track work simpler.

There are many different ways to
produce PCB’s, but the following
method is inexpensive and simple and
produces a professional looking PCB.

Firstly cut the blank PCB to size.
Then place the track side pattern onto
the cut board, holding it in place with
small pieces of adhesive tape. With
a sharp pointed object, such as a scriber,
press through the pattern — making in-
dentations in the copper at each hole
position.

When all the holes have been marked,
remove the pattern and clean the copper
surface to remove any dirt or grease.
Using a resist pen draw onto the copper
the tracks according to the pattern.
When the resist is dry cover the other
side (groundplane) with something to
stop the etchant from etching this side. I
have used plastic packing tape with
good results. You could use resist, but
this would be wasteful.

Once this is done, etch the board in
the usual way. After etching, clean off
the resist and remove the tape. Drill the
board using the marks made before as
centres. Some of the holes will need to
be larger than normal to mount the
coils. While at this stage drill 4 holes in
the comers for the mounting screws.

Now, using a large drill, enlarge the
area around the holes on the
groundplane side where component
leads are not soldered to the top. This
requires a little patience and reference
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An inside view of the receiver showing some of the PC board and the rear of the
front panel. Note that the S-meter Is cemented to the back of the panel.

to the wiring/overlay diagram of Fig.3,
where the only holes that don’t need en-
larging are those marked with a dot.

A spray of clear PCB lacquer will en-
hance the appearance of the completed
board, but is not compulsory.

Winding the coils

There are five coil assemblies in this
receiver, with a total of nine windings.
They are all wound on Smm coil as-
semblies, each comprising a former, a
6-pin base, a can and a slug.

The first step is to glue the former
into the base. Then using 0.2mm
diameter enamelled copper wire, wind
the number of tumns between the
pins as shown in Table 1, for the respec-
tive coil winding.

I have found that the easiest and

quickest method is to solder the end of
the wire into the start pin, wind on the
required turns and while holding the
turns tight, cut off the excess wire and
solder the end to the end pin. This can
be made easier if you melt some solder
on the pins beforehand. The enamel can
be removed by heating the end of the
wire with the soldering iron.

Remember to glue the windings so
that they cannot move. This is
especially true of the VFO coil LS. I
used ‘Tarzans Grip’ to both mount
the former to the base and also to
secure the windings.

Assembling the PCB

Place the components on the PCB fol-
lowing the layout of Fig.3. As men-
tioned before the PCB is doubled sided,



TABLE 1
COIL WINDING
DATA
Winding Start Stop Turns

Pin Pin
L1 1 5 3
L2 2 6 26
L3 5 6 26
L4 2 1 20
LS 1 5 30
L6 1 5 26
L7 2 6 8
L8 1 5 26
L9 2 6 10
e ™

11O

510 O]Jé

\. J

(Former and pins
viewed from above)

O

30004

with the top side being a groundplane.
Component leads soldered to the top
side are marked with a dot.

Some leads are soldered to the bottom
tracks as well as the groundplane. This
provides a ground connection for com-
ponents with leads that cannot be
soldered to the top, such as the
electrolytics. The coil cans are soldered
to the top only, to allow them to be
removed easily if required later.

The mounting procedure should be in
this sequence: resistors, PCB pins,
diodes, non-polarised capacitors,
polarised capacitors, coil formers, crys-
tals, and finally the transistor and in-
tegrated circuits.

As you mount the polarised com-
ponents, double check that you have
them in the right way. The CA3028 is a
8-pin round package and pin 8 is direct-
ly under the tab. Mount the crystals
close to the board, and make the leads
of the capacitors in the RF section as
short as possible.

Note that it is important that all com-
ponents be mounted and soldered
before power is applied, because some
components get their earth connection
from other adjacent components.

Making the case

While it is possible to purchase a
ready made casc suitable for the
receiver, they have become rather ex-
pensive. To continue the ‘homebrew’
theme, I am going to describe an easy
method to produce a cheap, easy to
make and good looking case.

You will need to obtain a 400 x
400mm sheet of 1mm thick aluminium,

and a 320mm length of 10mm X 10mm
aluminium angle. As well you will need
some basic tools, which should be
found in any workshop.

Mark out the sheet as shown in Fig.4
and cut out the two pieces. Note that
there are only two bends in the base and
two in the lid, forming two ‘U’ shapes.
The bends are made by placing two
pieces of angle iron in a vice, forming
extended jaws.

The cut out pieces of aluminium are
placed between the pieces of angle iron
and carefully aligned so that the bend
marks meet with the top of the angle
iron. The vice is then tightened and the
aluminium is bent over by hand and
then formed to a right angle by gently
hammering it while using a piece of soft
wood between the hammer face and
the aluminium,

When the metal is bent, cut the
aluminium angle in half and place it
along each edge on the inside of the
base. With the upright side of the angle
flush with the edge of the base, drill two
holes through both pieces. Then using
either self-tapping screws or pop rivets,
mount the angle to the base. This angle
strengthens the base and provides a
point for the lid to be attached.

Now that you have got your case you
will need to drill the holes. Fig.5 shows
the layout for the front and rear panels.

As well, four holes are required to
mount the PCB, four holes to secure
the lid, four holes for the rubber feet,
and a pattern of holes in the right
side of the lid towards the rear to suit
the loudspeaker.

With all the drilling done, check that

A close up view of the top of the PC board, to guide you in its assembly. Use It in conjunction with the wiring/overiay diagram
shown overleaf. Note that the leads of some components are soldered to the ground plane copper on the top of the board.
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all the edges and holes are clean and
free of burrs.

To give the case a good appearance,
the lid should be spray painted. I chose
matt black for the colour, but this is a
matter of personal preference.

Before spraying, prepare the surface
by using a wire brush or fine sandpaper
in long even strokes over the surface,
starting and finishing off the edges.

This rids the surface of scratches
which may have been caused during
construction. Finish off by scrubbing
the surface with a plastic scouring pad
as found in the kitchen, and wiping over
with a clean rag. Once this is done spray
paint the lid, and when dry apply a thin
coat of clear lacquer.

The front and rear panels are prepared
in the same way. This time however
spray the panels with a light coating of
clear lacquer.

Using rub-on lettering place the labels
for the controls on the front panel. Then
give both the front and rear panels a
final coat of clear spray and let to dry.

Wiring up

Wiring the receiver is straightforward
and should not provide any difficul-
ties. Start by mounting the pots,
meter and switch onto the front
panel, and the banana sockets, head-
phone socket and antenna socket on the
rear panel. Place an earth lug under the
nut of one of the mounting screws of the
antenna connector.

The S meter is placed through the
cutout and held in place by a small
amount of silicone adhesive, between
the rear of the front panel and the bot-
tom of the meter. The loudspeaker is
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Fig.4: For those who wish to make their own metal case, here are the dimensions
for the base and lid sections. Both pieces are cut from 1mm aluminium sheet.

mounted by placing a ring of silicon ad-
hesive around the outside of the
loudspeaker and placing it on the inside
of the lid until the adhesive cures.

The PCB is mounted using four
12mm brass standoffs and 3mm screws
and nuts. The wiring is then done using
small hookup wire, ribbon cable for the
controls, and a small piece of shielded
cable for the antenna connection. The

PCB pins allow easy connection to the
PCB without having to turn it once
mounted. The ground connection for the
power supply is made by soldering
directly to the groundplane.

Remember to keep wiring neat and
away from the VFO components. Allow
enough wire for the loudspeaker so that
the lid can be removed easily. Use a
multimeter to identify the pins on the

<
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{o-{@-:c-'-jxﬁ} N
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And here is the actual size PC board pattern, for those who wish to make their own.

86 ELECTRONICS Australia, December 1991



Cutout
50 3L 6|
] 4
ml_- FINE !TUNE | = li —‘\fg
QL | e NELN
—_._._é_. RF GAIN VOLYME OFF E’
+ b
40 30 |2

o
o~
\Soff Holes

ol PHONES

x| DI—-——-~¢—-
|
|

|_* Ref 200 ) @7mm
. Ref 200
e =
? 8;_ l 12-15\,0'};_ ALT /—légfr;mHoles
s pe  d

- ——D-IAS

ALL DIMENSIONS IN mm

Fig.5: Use this drawing as a a guide to drilling the holes in the front and rear panels
and also when you’'re adding the rub-on lettering.

headphone socket. The idea is to be able
to plug in stereo headphones, cut off the
speaker and drive the headphones in
parallel and revert back to the speaker
when the headphones are unplugged.

The RF gain control is wired so that
maximum gain is obtained with the con-
trol in the fully clockwise position. C8
is soldered directly to the lugs of VR2.

The tuning scale is a piece of 80mm
diameter white card, glued to a piece of
aluminium sheet of the same dimen-
sions. A hole is drilled in the middle and
held in place by the main tuning con-
trol nut and washer. A piece of thin clear
plastic or perspex is cut to shape to form
a pointer, with a line scribed down the
middle.

This is drilled to clear the tuning con-
trol spindle and glued to the large knob.
This scheme allows the tuning scale to
be removed easily if it gets damaged or
needs recalibrating.

Testing & alignment

With the wiring completed, check
your work over one more time. Turn
the volume control fully anti-clockwise,
the RF gain fully clockwise, the two
tune controls half way, VR3 half way,
VR6 fully anti-clockwise and VC1
half meshed.

Connect a power supply of between
12 and 15 volts DC to the banana sock-
ets and turn on the power. Measure
some voltage points around the circuit
to check that they are near to those on
the circuit diagram. If not, switch off
and check for construction errors such
as components in the wrong way or bad
soldering joints. If all is OK, turn the
volume control up and a hiss should
come from the speaker.

. So far so good; now we will do the
initial adjustment of the VFO. Make
sure that the receiver has been turned on
for at least 30 minutes to ensure that the
VFO has reached stability.

I will assume that you have a frequen-
cy counter for this exercise, but it is
possible to do the alignment another
way. This will be discussed in more
detail when we calibrate the main
tuning dial.

Connect the counter to the VFO out
terminals and turn the main tune control
almost fully anti-clockwise. Adjust the
slug in LS until the counter reads
4.505MHz. Now move the main tune
control almost fully clockwise and ad-
just VR3 for a reading of 4.295MHz.
Verify that the fine tune control varies
the frequency by about plus and minus
2kHz. Place the counter on pin 7 of IC3

and adjust VC1 for a reading of
8.0008MHz.

Connect a signal generator to the an-
tenna connector with a frequency of
3.6MHz. If you don’t have a generator,
you could wait until night time and con-
nect up an antenna to receive on-air sig-
nals. Another trick I have used during
the day is to bring the receiver close to a
television set that is turned on.
Televisions are notorious for causing in-
terference to 80M receivers, but in this
case they can be helpful.

Rotate the main tuning control until
you can hear a strong tone from the
speaker. This should occur with the tune
control at about half way with a
3.6MHz signal. Adjust L2, L4, L6 and
L8 for maximum audio output. This
should coincide with a maximum read-
ing on the S meter.

If the S meter needle goes off scale,
adjust VR6 to bring it back on scale. If
the needle goes backwards, reverse the
connections on the rear lugs.

Also if the input signal is too large, it
will be difficult to see variations in S
meter readings as the coils slugs are
moved up and down to obtain maxi-
mum gain. In this case decrease the
coupling between the generator and
the receiver.

Now that you are receiving a sig-
nal, you can peak L2 at around
3.55MHz and L3 at around 3.65MHz.
This should give a fairly flat response
across the band.

Ensure that the slugs in the coils are
held in place and won’t vibrate from
their position. This can be done by plac-
ing a small length of string elastic
(minus the outer cotton coating) into the
former before screwing in the slug.

Try out the RF gain control by turning
it anti-clockwise. You should see the S
meter needle move up the scale and also
hear the background noise decrease.
Turning it fully anti-clockwise will al-
most totally cut off the IF amplifier, so
that even the strongest signals are only
just audible.

We initially adjusted the BFO fre-
quency to 8.0008MHz. This frequency
can be varied by adjusting VC1. I
recommend that you experiment with
this value to obtain the best perfor-
mance, as different crystals may exhibit
slightly different characteristics.

One way to maximise the USB rejec-
tion is to tune across a steady CW sig-
nal, such as from a signal generator. As
you tune across the signal a high fre-
quency tone will be heard, and this will
get lower in frequency as you get closer
to zero beat.

At zero beat, that is where the signal
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in the passband of the crystal filter is the
same frequency as the BFO, no audio
signal will be heard. Once you tune past
zero beat the tone will increase in fre-
quency.

As this is now the upper sideband, the
level should be much lower. VC1 is ad-
justed to obtain minimum USB signal
compared to the LSB level while main-
taining acceptable audio quality.

This process is much easier to under-
stand when you actually do it than it is
to explain here on paper.

There will be some level detected in
the USB because this is not an ideal
crystal filter — but it is pretty good
just the same. If you are really keen,
you could experiment with the values
of C20 to C23 to see if you can improve
the performance of the filter.

We are just about finished the align-
ment process; the only job left is to
calibrate the main tune dial. Remove
the main tuning knob and replace it with
one of the other knobs.

Before you put it on, you need to affix
a temporary pointer to the knob about

about anything, as the pointer is used
only as a guide to draw marks on the
dial and then be replaced with the
original knob.

Rotate the fine tune control to mid
position and adjust the position of the
knob so that the pointer is vertical. Set
the signal generator to 3.5MHz and
rotate the knob until you zero beat
the signal. Place a small pencil mark on
the dial at the end of the pointer. In-
crease the frequency in steps, say
10kHz, and mark each one until you
reach 3.7MHz.

If you don’t have a signal generator
but you have a frequency counter, make
the same marks starting with the VFO at
4.5MHz as measured at the VFO out
pins on the PCB, until you reach
4.3MHz. 4.5MHz represents 3.5MHz
and 4.3MHz represents 3.7MHz. This
relationship is not exactly correct, as
the IF frequency is not precisely
8MHz but about 800Hz higher. How-
ever this can be ignored for this pro-
cedure.

Once the pencil marks are completed,
remove the dial and either use rub-on
lettering or an ink pen to highlight the
increments and add the frequencies 3.5,

Once done, return the dial to the front
panel and refit the original knob with
the attached pointer. It may be neces-
sary to loosen the main tune nut to align
the marks with the line on the pointer
and then retighten.

The S meter has not been calibrated to
display S units, as this is a little difficult
to do and was not thought to be worth
the effort. VR6 is simply adjusted for
about full scale on the S meter when
receiving a very strong signal. If a dif-
ferent meter is used, R24 will have to be
changed to suit.

There is some drift in the VFO after
turn-on, and this is a normal occurrence
with free running RF oscillators. I did
experiment with the components around
the VFO and it appears to be mainly a
function of the internals of the NE602.
However it levels out after about 15
minutes, where the rate of drift is vastly
reduced and predictable.

I would have normally used polys-
tyrene capacitors here, but these are
now very expensive and having tried
them the results did not warrant using
them over the ceramics specified.

This now completes your new
receiver. I am sure you will obtain many

30 millimetres long. This can be just 3.55, 3.6, 3.65, and 3.7MHz. happy hours of listening with it. [ |
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Fig.3: The PC board overlay and wiring diagram for the
receiver. The component leads and pins soldered to the
ground plane copper are indicated with black dots.
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50 and 25 years ago...

‘Electronics Australia’ is one of the longest running technical publications in
the world. We started as ‘Wireless Weekly' in August 1922 and became ‘Radio
and Hobbies in Australia’ in April 1939. The title was changed to ‘Radio,
Television and Hobbies’ in February 1955 and finally, to ‘Electronics
Australia’ in April 1965. Below we feature some items from past issues.

December 1941

Gramophone fans: Gramophone fans
are probably the most versatile race under
the sun as far as radio is concemned. Their
likes and dislikes in records alone is as
wide and varied as they are themselves.
And in the matter of the amplifiers they
use, there seems no combination of val-
ves and circuits too unusual for someone
to try.

This, of course, is as it should be. It is
the privilege of the home-builder to make
his own mistakes, experiments, and score
his own successes. Few successes are
sweeter than those with a really good
amplifier system, at least to the man with
an ear for sound.

Catalinas from US: Delivery of a num-
ber of Consolidated Catalina flying-boats
ordered by the Commonwealth Govern-
ment has been made.

One of the recently delivered Catalinas
flew non-stop for 3200 miles between a
Pacific island to Australia in 26 hours.
This beats the previous Southern Hemi-
sphere non-stop record of 3144 miles, es-
tablished by Sir Charles Kingsford Smith
and Flight-Lieutenant C.T.P. Ulm on their
Pacific flight in 1928.

December 1966

High-efficiency LEDs: The efficiency
of gallium arsenide light-emitting diodes
has been sharply increased by a new
fabrication technique developed by scien-
tists at IBM. Diodes made with the new
process typically have an external quan-
tum efficiency of 6% as compared with
previously reported values of 1% or 2%.

The key to the performance of the
diodes is the success of the IBM group in
getting silicon to serve as both an N-type
and a P-type dopant. Known as am-

photeric doping, this effect has only rarely
been observed before and has not pre-
viously been applied to useful devices.

Silicon is a deeper acceptor than zinc,
which is commonly used as the P-type
dopant in GaAs, so the light emitted by the
new devices is of lower energy than that
from Zn-doped diodes. Since the energy of
this light is considerably less than the
bandgap of GaAs, absorption of light
within the diode is sharply reduced. This
lowered internal absorption is believed to
be the chief reason for the much higher
external quantum efficiency of Si-doped
diodes.

Electronic simulation: Thousands of
square miles of ocean and sky have been
‘compressed’ electronically into a 40,000-
square foot building in California, to train
America’s hunters of hostile submarines.
The new computer-controlled training sys-
tem simulates ‘real-time’ actions of an en-
tire anti-submarine warfare task force
including ships and aircraft.

On the local scene, the R.A.N. is plan-
ning to spend $17 million on training
models of equipment to be used at sea.
This represents the largest purchase of
training equipment in the Navy’s history.
More than $3 million will be spend on
simulators of the Australian-designed
Ikara anti-submarine missile system. B
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el ABSOLUTE
BARGAIN!
R SCOPE PROGRAMMABLE ALARM
PANEL SENSATION
6 SECTOR CONTROL PANEL

This alarm panel has 6 separate sectors plus 6 x 24 hour
sectors, 7 segment display on the panel to show sector
conditions and system information. There is also a 12
digit keypad on the front panel. Supplied with a
comprehensive 114 page installation/service manual

rAl | which covers everything you will ever need to know.
Power supply to suit 16V AC, Cat MP-3021 $22.50. 12V
of | 1.2Ah gel battery to suit, Cat SB-2480 $20.

f| Cat LA-5180

Don't pay $399 elsewhere
Normally $199.50

5t

TAKE ADVANT, AGE DF THESE CHRISTHMAS SPECIALS/

" LAMINATOR
Price breakthrough!
Below $100!

Up until now, if you wanted to purchase a
laminating machine to laminate business
cards, it would cost you upwards of $400.
Jaycar is proud to announce the arrival of our
own direct imported laminator that will not only
do business ccrds, it will also laminate
photographs as well. It's so simple to use, you
can protect and preserve your favourite photos
(up to 4" x 6") (100 x 150mm), business cards,
recipes, membership cards etc. Operates on
240V AC. Will heat up in 2-3 minutes. Come
into any store for a demo.Cat XL-2500

"GREAT CHRISTMAS GIFT"
Only $99.95 O

Laminating cards available.
Business card size Photo size
95 x 57mm Pkt 100 156 x 112mm Pkt 24
Cat XL-2504 Cat XL-2505
$12.95

$19.95

- -Christmas price

\' $149.50

)
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! VOU WOULD BE CRAZY TO MISS THIS SPECIAL/

5" DUAL IMPEDANCE SPEAI(ER

4 Ohms and 8 Ohms Cal AS-3010
Normally $8.95

Christmas price

SAVE
-

160~ TELEPHONE ANSWERING MACHINE
WITH REMOTE

Audioline 850 » Full logic micro-cassette deck « Record
up to 50 incoming messages + Variable length outgoing

message * Memo -

record facility o '
|| - Rewind play back ﬁ

| and fast forward \

« Full function remote

control for playback,

reset, save and

outgoing message . ¢
R change =

F{} - Telecom approved

RE + 12 month exchange

guarantee

Cat YT-7025

Normally $139
Christmas

¥ price$ 1 29
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MINI VACUUM
ATTACIHIMENT KIT

There are so many different mini vacuum cleaners on the
markel, most of them are expensive and don't really work
all that effectively  This unique product simply plugs into
the end of your exisling house hold vacuum cleaner hose
and away you go. Supplied with:

 an adaplor fo suit all vacuum cleaner hoses O
* 1 x80cm clear flexible tubing

* 1 xslraight ang curved extension pipe
* 1 xoval brush

¢ 1 x round brush

* 1 x crevice tool

Greal for cleaning compulers, typewriters,
office machines, stereo and video
equipmenl efc.

Cal Xv-5060

ALL THIs For onLY $14. 95

ATTRACTIVELY GIFT BOXED

JAYCAR NOW STOCKS ALL
YOUR SEAL LEAD ACID GEL
BATTERY NEEDS

STOCK UP NOW AT THESE CRAZY CHRISTMAS PRICES
1A 6V $8.95 Cat SB-2479
6Ah 6V $14,95 CatSB-2477
8A 6V  $16.95 CatSB-2478
800mA 12V  $16.95 CatSB-2482
1.2A 12V $20.00 CatSB-2480
24A 12V $29.95 Cat SB-2483
27A 12V $32.95 CatSB-2484
6.5A 12V $43.50 CatSB-2486
24A 12V $99.95 CatSB-2492
38A 12V $149.95 Cat SB-2495

JAYCAR
HAS MOVED

from 115 Parramatta Road
Concord to

6 LEEDS STREET
RHODES NSW 2138
Larger warehouse and full
showroom

NEW PHONE NUMBER
(02) 743 5222
NEW FAX NUMBER
(02) 743 2066
NEW MAIL ORDER HOTLINE
(02) 743 6144
ORDER LINE
008 022 888

STAAIGHT EXTENSION

CURVED EXTENSION ‘/ &

OvAL BRUSH

ROUND BRUSH

CREVICE TOOL
ANY YACUUM HOSE
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FAN BARGAIN \
Another scoop bargain. This lime ils quality Sunon brand 80mm
(31/2") 115V AC fans. Yes, they are 115V, nol 240V, bul use two
115V unils connecled In serles on 240V. And you can buy two of
these for less than one 240V unit and get double the exhaust
volume.
Detatls -
Brand: Sunon
Model: SF 115804
Voltage: 115V AC 50/60Hz
Current: 0.13amp
Size: 80 x 80x 38mm
Impedance

/CIGARETTE LIGHTER\
POWER LEAD BARGAIN

Ideal for running 312
voll appliance from
your cigarelte lighter.
Consisls of a fused
cigarelle lighter plug
wilh 1.4ml of cable
terminaled to a 2.5mm
DC plug. Includes 2A
fuse. Cal PP-2008

Was $3.95

UNDER
prolecied
Cayx2s0  HALF
$ 1 o PRICE

ULTIMATE

RESISTOR

PACK

Thal's exactly whal this pack is - The
Ullimale

This pack gives you every resislor in the
E48 range from 0.5 ohm 10 9.1 Meg. The
£48 range goes like this:

Qmstmas price $2 00%

MASTHEAD AMPLIFIER KIT
Refer Silicon Chip Aug 91.

This masthead amplifier kil is easy lo build install. 1t wlll give
around 18dB of gain from 40MHz lo 1GHz which is righl across
the UHF and VHF bands pius FM band (88 108MHz) as well.
The Jaycar kit inciudes the
special 24V AC power
supply. Beware of other kits
which don't supply this.

10,11,12,13,15,16, 18, 20, 22, 24, 27,
20, 33, 36, 39, 43, 47, 51, elc

So, you get 10 of every value, a tolat ol 170
values, 1700 resistors in aif and they are
bandoleered for easy sorting.

The resislors!

They are lop qualily, guaranteed 1/4 wall
5% miniature sized. In fact they look like
1/8W they are so small.

Buy this pack and you wil! NEVER be short
of any resislor again.

To buy all these resistors on an individual
basis (i.e. 5¢ ea) it would cosl you $85.
This pack cosls well under 1/2 thal price
and there is a fimiled quantity.

Cal. RR-2000

ONLY $29.95

&ess than 2¢ ea

Buy a Portasol
butane soldering

iron (Cat TS-1420

at $39.95) or Portasol
professional pack
(Cat TS-1425 at
$74.95) and receive
absolutely

one 150g can of

valued at $6.50

CHRISTMAS
OFFER

FREE

Portasol gas

UHF ANTENNA PRICES
SLASHED

We were sick and tired of paying loo much for anlennas. We
have found our own supplier and can now reduce the prices by
up o 45%. Bul don't worry, the new ones are imported bul so
were the ones they replaced. New everyday tow prices.
Wholesale enquiries: phone (02) 747-2022.

43 Element

Specs - Gain: 13dB, Channels: 21-69, Frequ: 470-862mHz,
Boom: 20mm square, Overall length: 1234mm,

Finish: elements and boom anodised.

CalLT-3181

Was $89.50

Now oNLY $49.50

Also includes PCB, ifty box, 91 Element
mast clamp, OM 350 and all Specs - Gain: 15-19dB, Channels: 21-69, Frequency: 470-
specified componenls. 862mHz, Boom: 20mm square, Overal length 2214mm, Finish:
Cal KC-5007 glelmem;‘asnd boom anodised.
" al LT-3182
- Was $139
95 Now oNLY $79.50
ne
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Every year many people die from smoke lnhalalnon caused during =
minor home fires. Most of these dealhs couid have been prevenled if »
a smoke delector had been instatled This unit is a self conlained ? '
delector and operates from a 9V batlery. w2
Simply install the batlery - atlach it to
he ceiling and forget aboul il It will starl beeping when SPADE LUG
"\ the ballery requires replacing (baltery life approx 1 year
wilh alkaline baltery). Fealures: MADNIESS

belore ftames are visible

/

* Size 125mm diameter x 45mm deep

Cat. LA-5090 $ 1 9 ) 95

* |onisalion sensor lo warn of smoke and fire even

* Extra foud warning horn penelrales closed doors
* [nstails in minutes  Self conlained
 Buill-in test button  Audible beep lo mdlcale low battery

Slock up now. This bargain won'l last!
SlandardOC 6.3mm spade lugs.

50 MALE, 50 FEMALE,
50 PLASTIC COVERS.
Cal PT-4510

$8.95

The incredible
"FLYING DUCK"

indoor antenna

This brand new design
concepl indoor
antenna will pick up
almost anything. Il's
easily adjusled for
either horizontal or
verticle polarisalion -
just lurn it around.
Supplied with 3 metres
of coax and a standard

75 TV plug and 12 velcro sticky pads for mounting the
anlenna on a wall or window. AM/FMAHF and

Cat LT-3135 $8
Normally $37.95

UHF, frequency range is 100MHz - 960MHz
Christmas price $29.95

12 V FUSED LEAD

1t's a 1.4mt length of twin 1ig 8 polarised cable wilh a line fuse hoider
and a 2A 3AG fuse. Ideal for running a 12V piece of equipment from
Ihe car with the added bonus of being fused. A fuseholder on a
300mm single wire without a fuse sells tor $1.10. So slock up now!
Cat $Z-2014

ONLY $1 EACH Sl

Bankstown &
Paramatta stores

NOW OPEN SUNDAYS
10am - 4pm

ELECTRONISS JATUAR TLEC TN Y FAIA. T FORRGS AT

GEVER TO BE REPEATED UFFEA
75Q AIR SPACED COAX
AT $35 100M ROLL

Yes, that's correct. High quality Benelec brand
0.65mm conductor, air space PE dielectric foil
shield, Smm OD sheath, brown in colour. Save
a fortune over normal prices. 70¢ a metre for
quantities less than 100 metre roll. Cat WB-2002

$35 per 100 metre roll

\%/

JAYCAR SOLDERING
IRON

|deal for the hobbyist and handyman. Our lowes! price 240 voll
qualily iron has a slainless sleel barrel. 25 wall. Cal. TS-1450

NORMALLY $16.95
Christmas price $12.95
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w1t /S NEW KITS BATTERY CHARGER KIT FOR G
{ELECTH SOLAR PANELS Y |

--E:,‘F COLOUR TV PATTERN GENERATOR KIT Ref: Silicon Chip November 1991

Z,Fi"’ Re!: Silicon Chip November 1991 A Jaycar homegrown kit. If you

71 This new colour TV pallern generalor need fo operate any equipment

~4| produces seven separale pallerns: from solar power, you will need a

d
ELECTS checkernoard.' crosshalch, dol, e charger. This unlt will stepdown
cictef | Oreyscale, while raster, red raster and 1 [he voltage o the batteries when
1 ec7A | colour bars, It will enable you lo sel your . Ine solar panels pul out more than

veiecTrf § TV's convergence and purily for Lhe best ’ 4 15V and stepup the vollage when
- c~77f | possible picture. The Jaycar kit includes there is less than 12 volis
PCB punched and screened front panel, available. Will work wilh any solar
modulalor and all specified components. panel regardless of wallage, but kit
12V AC plugpack not supplied will llmit current to 2 amps which .

: Cal. MP-3020 $16.95 _ R g L e
FLECTH ?’ panel. Kil inclu , polcores, YCh
ELECTH Cal. KC-5103 $ 1 1 0 \ it g heatsink and al! specified ‘ YCAF

TF b components. % OAF
\f ST o ~ _,/ . cakesi2 $34.95 VR
T uUDI ' i
) v
'Z 3-551L I(D!IISACLSl 11‘\¥ ) /Grinder/Mini VA
e SILLY PRICES |[ narer iint o
| SPEAKER KIT Drill/Engraver VO
v f\(}? Refer SC Sept 1991. Al lasl, a high qualily speaker kit at a 51/4" DSDD One of the most powerful small tools we have »:ai
TF very reasonable price using qualily components. Jaycar and seen! This unit fits neatly into the palm of your Ly
VEL..TH{ | Silicon Chip proudly announce Ihe 3-55L 3 way speaker it Cal. XC 4730 $5'5° pkt 10 hand (110mm long), yetit's powerful 12V DC iy
ZUTFR| The kit incorporates the Magnavox 12w, 12° woofer, sealed 5° 51/4" DSHD motor enables you to drill PCBs up to 2mm o. It ;a‘“
ELECTR midrange driver and the fabulous Philips AD11610/T8 dome can also be used as an engraver as well as a .
- ECTRL|  tweeter. Power handling is 80 walls programme. Drop inlo Cal. XC 4732 $1 0.50 pkt 10 miniature grinder. The unitis supplied with 2 YCAF
-LECTRE | any Jaycar store for a demonstration (not Rhodes). The kit is 3 1/2" DSDD grinding wheels, one engraving burr, a 10mm YCAF
" €CTRl | available in two parls. Parl one includes lhe drivers, $9.75 pkt 10 HS steel PCB drill and 2 brass collet chucks. A | {/¢Af
VELECTEL | crossovers, lerminals, faders, innerbond, screws, cable elc. Cal. XC-4736 . 9-18V DC, 1-2A power source is required. VCAF
ELECTRI]  Part Iwo includes the two fully build black cabinets with alt 3 1/2" DSHD Cat. TD-2485 ':AF
CELECTRE]  holes cul and speaker grill fitted. i oA
Fr | R el ca xc473 Was $23.95 5:;’::‘?‘": VCAR
|ELECTR : NOW $18.50 pkt 10 2o
Speakers etc cacsuo $279 $ $24.95 2
Part 2: ‘"Throw YCAR
Cabinets cacs-282 $250 away' ;EQ:
ELECTR TOTAL $529 s , i
{ELECTR engraver /CAR
£ECTR BUY BOTH TOGETHER This vgery powerful CAR
 ELECTR $ but low cost 4 'CAR
ELECTR 499 dedicated engraver has a 1.8mm ¢ ball-head CAR
j“m \FOR ONLY / T burr interference fitted onto the motor drive 'CAR
 ELECTR urn your Surplus StOCk shaft. We have engraved literally dozens of YCAR
VELEC R O : H 7" j i i /C
el "Metex digital multimeter with . into cashil 25 shavp ag everl Obviousiy a qualty HS steel | fcan
3 . Jaycar will purchase your surplus stocks 5 snarp : PEICIEI IS AR A
'ELECTR computer interface : bit. Once the burr wears out, however, it may frcA
e LG : ) of components and equipment. We are be difficult lace the bi . oA
ELECTRYL Yes, Ihe Melex M365OCR will interface with your compuler via RS- | [EF e e ey X P e T (e e difficult to replace the bit, so we are calling it | J'CA
'eLECTR]| 232, Connecting lead and software disk supplied. Monilor slore 4 . % Bl a 'throw away' engraver. We must emphasise | JGA
- £7Rf| and print out the oulpul of Ihe DMM on computer. 1 will ake prime quality merchandise. that the fitted burr may be able to be removed | |/CAR
ELE ;R readings over time and find and hold minimum and hold maximum Call Mark Harris or and replaced b“t‘[‘r’;’,e can't 9‘_}1’?“‘99 it Wh?’ll :gﬁ:
£CTR readings. Pius: cares anyway al IS price. IS engraver wi
iTR|} o Eargraph Bruce Rou“ev now on probably last a normal user lifetime! Requires FCAR
“LECTRY{ e Frequency r ‘r ‘02) 743 5222 12V DC at 1-2A. VY CAR
ECTRI] « Transilo (\. ) Cat TD-2480 Only $1 6.95J o
ECTR{} o Logic S HCA
ECTAHE e Relalive offsel 'I LAY BARGAIN 'CAR
ol s ’, Don't miss this one. SPST 240V / BUILD YOUR OWN o
20 Amp current ﬂli . AC 30A relay. It will swilch a 3
"*: . gaml' cadS¢ - masslve 7500 walls. Spade lug lerminals. TEST EQUIPMENT :g::
“{| » Overload indicalor Clear case. By H Davidson. i~
(\;'R‘ . hDAqlq hold ) ; Cat SY-4075 This book lells you aboul conslructing inexpensive, high ,E::
¢ o ] . :
S i Normally $16.95|| 5o wm e Lo
: * Range seleclor beeper substiluting components, building
QIQ %%M&go 50 CI;!QIS;MAS PRICE|| . {esting componenls and putling
o our compleled instruments lo
\$198. 95 BE || e
It work. With these you can then
,"‘ lroubleshoolt televisions, stereos,
ETIWIEW computers, CD players, H AR
-+ NEW PROJECT BOX: THE JAYBOX g Uhn s 1l VCAR
{‘}: Jaycar proudly announce the release of our new project box. The Jaybox is the ideal size camcorders, electric mirtors, power :Fﬁﬁ
LEV TR box for many popular projects. IU's perfecily suiled for power supplies and test equipment, A supplies and cables plus much )
ECT *CAF
..M major advantage over olher boxes is ils slol-in 1.2mm aluminium front and rear panels. more. 286 pages, soficover, ~
£ *CAR

)| Otner fealures include: # buill-in standoffs for PCB's elc » ventilation slots in bolh lop and 232 x 186mm. ‘CAR

‘| bollom panel » Ihe 4 screw fasleners arc melal thread - not self tappers e 4 plastic feel y 'AR

| supplied ® popular size 250(W) x 170(D) x 75(H)mm 0.0. * black in colour Cal BT-1338 $34'95 % ygAn

| cat. we-5030 $ 1 9.95 \ (2 o 8V "CAR
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GTEREO AUDIO MIXER
8 INPUTS 8 QUTPUTS

Brand new model

CD, video elc.

240 voll operaled

SPECIFICATIONS

Inputs Sensilivity  Impedance 1 69
Mic1&2 1mv 6002

Phono1 &2 3mV 50kQ

Line1&2  150mv 100k
Oulputs « Amplifier output - max 3.5V rms (1kHz) @ Recording outpu! - max 3.5V rms (1kHz) ®
Headphone output - 200mwW

Signal to Noise e Mic - 60dB * Phono - 60dB e Line - 70dB
THD o Mic - less than 0.1% e Phono - less than 0.1% e Line - less than 0.05%
Qmensions © 382(L) x 200(W) x 75(H)mm  Cal. AM-4202

This mixing console is packed wilh features. H combines the qualilies of a broadcasting or mixing console with the features
needed by a disc jockey, sound amaleur or home mixer. Will accept inputs from microphones, turntables, luners, tape decks,

FEATURES e two microphone inputs 4 slereo inpuls  leve! control for each slereo inpul ® VU melers, headphone socket

Frequency Response ® Mic - 20Hz - 20kHz £2dB ® Phono - 20Hz - 20kHz (RIAA) +1dB e Line - 20Hz - 25kHz £2dB

NEW MIXERS - AT LAST!

/STEREO AUDIO MIXER with Equaliser,
Auto Talkover and Sound Effects

& INRPUTS 8 OUTRUTS

19" RACK MOUNT - ldeal for professional DJ’s etc

FEATURES ® two microphone inpuls e six slereo Inpuls ® ievel control for eacn siereo input - switchable

bombing, laser, ambulance, shooling, siren, machine gun, telephone, storm © 240V operated.
SPECIFICATIONS © same as AM-4202.  Dimensions 482(L) x 200(W) x 75{(H)mm. Standard 19° rack mounting.

C{.AM-QOS //ea/&él‘/:f’t/”a‘ff’/ft fa(w 5/¢ /0//4/‘6’

o LED bargraph VU melers e rack mounl e talkover e fader ® bass and lreble control (Equaliser) ® masler output volume conlrol @ headphone monitor volume control ® cue monilor @ sound eflecls -

$249

DETECTOR SAVEAHMASSIVE £34.50

standard Portafloods availabie everywhere.
Cal. LA-5132

Was $99.50

Ideal residentlal & commercial use Self conlained & easy to
inslall. Mounts on standard round junclion box. Automatically
lurns on two floodlights when someone comes within detector
range. Deleclion range 40 fect long by 60 feel wide. Lights stay
on for a minimum of 10 seconds and up to 15 minutes
(adjuslable). Works only al night. Giobes NOT supplied -

J
CHRISTMAS PRICE $65 ks 4

_/OUTDOOR INFRA RXD MOTION \_

4

[ELECTRONIC WATCHDOG

If you are aged or live on your own, owning a dog can offer you wonderful
peace of mind, especially at night from the risk of intruders. The

electronic watchdog incorporates a microwave motion sensor which
activates when it detects movement and then it starts barking. it barks

for 5 seconds each time it is triggered and barks continually, if there is
constant movement. The sound is very authentic and would easily scare
the wits out of an intruder. The unitis housed in a plastic box with a

handle on the top. It operates from 240V through a plugpack (supplied)
and has a volume control and a range of control. Call into any store fora _
demo. CatLA-5280 N

Normally $129.50

¥ _
CHRISTMAS PRICE $109.50 %520 \ ~

fOP QUALITY
HEADSET
MICROPHONE

These are way below what you would normally
expect lo pay. Made in Japan by Japan 7
Piezo Co.They incorporate a stereo #1123
headphone (32€2 dynamic) and a 5002 dynamic
microphone mounled on an adjustable boom with a
windscreen. Microphone is dynamic and doesn't require
voltage 1o work.

Supplied with slereo 6.5mm plug for headphone and mono
6.5mm plug for microphone.

SPECIFICATIONS Receiver ® dynamic speaker unit e 32
ohms impedance

o sensitivity 95dB/mwW

* frequency response 20 - @
20kHz * nominal inpul
1mW ® maximum input
100mwW

o cord length 2.5 melres i
Microphone © dynamic f 7
pressure gradient lype Yo (20
microphone e bi-directional }"! ‘\,&(

polar pattern  Impedance .

500 ohms e sensiitivity - 14

82dB at 1kHz © frequency 7§,

X

7 $39.50

Nk

Mon-Fri 9 - 5.30 Thurs 8.30pm - Sat 9 - 4pm
Sunday 10am - 4pm

RHODES 6 Leeds St (02) 743 5222
Mon-Fri 8.30 - 5:30 - Sat 9- 12
V’SA BANKSTOWN 363 Hume Hwy Cnr Meredith St(02) 709 2822

=y I Gor: i 188 Pacilic Hwy (Cnr. Bellevue Ave) (02) 430 4799
oo Mon-Fri 9- 5.30 Thurs 8.30 - Sal 9 - dpm

NV HEAD OFFICE POST & PACKING MAIL ORDERS
a t a r 6 Leeds Street Rhodes 2138 $10-82499 8375 | p 5 Box 185 Concord 2137 TéIELcELTPEO': y;én:itﬁv
Telophone (02) 7435222 | 320730950 S2°0 | ROAD FREIGHT ANYWHERE IN (008) 022 688
ELECTRONICS FAX (02) 743 2066 OVERS100  sm0p | RUSTRALIA(up to 20kg)$13.50  yoryiNg (02) 743 6144
' SYDNEY - CITY 117 York SI. (02) 267 1614 BURANDA QLD 144 Logan Rd (07)393 0777
Mon-Fri 8.30 - 5.30 Thurs 8.30pm - Sal 9- 1 Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4
MasterCard,| pARRAMATTA 355 Church St(Cnr. Vicloria Rd) (02) 683 3377 COBURG ViC 266 Sydney Rd (03) 384 1811

Mon-Fri 9-5.30 Fri 8.30 - Sal 9- 4

MELBOURKE CITY  Shop 2, 45 A'Beckelt St Cily (03) 663 2030

Mon-Fri 9 - 5.30 Fri 8.30 - Sal 9- 2

SPRINGVALE VIC  887-889 Springvale Rd Mulgrave (03) 547 1022

Mon-Fri 9 - 5,30 Thurs 8.30pm - Sat9 -4 -Sun 10 -4pm  ADELAIDE SA

Nr Cnr. Dandenong Rd Mon-Fri 9-5.30 Fri 8.30 - Sat 9- 2
190 Wright St (Cnr. Selby St) (08) 231 7355
Mon-Fri 9-5.30 Fri 8.30 - Sal 9 - 12
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