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The complete evaluation system

for Motorola MCUs for muc
less than you'd expect.

The M68HCO5 EVS Evaluation System provides designers
with debugging and emulation facilities for the M68HCQO5 P and
families of Motorola MCUs. Main features of the EVS include:

The M68HCO5 family of 8 bit MCUs consist of a CPU
surrounded by a mix of modular peripherals. The available
peripherals include A/D converters, PWM, 16 bit timers,

0 d debuggi Gtor Watchdogs, Asynchronous and Synchronous serial, hi-drive
On t?oar oLt r'nom ° ports, memory types include up to, 16K EPROM, 256 bytes
O On line Assembler/Disassembler EEPROM, 400 bytes RAM.
O S-Record downloading capability As the peripheral combination is determined by customer
O 32K do ROM for user cod demand, the resulting devices are termed CSICs (Customer
S or usercode Specific Integrated Circuits). The EVS caters for the many
O OTP/Eprom MCU programmer . possible combi nations of peripherals by incorporating a small
O In Circuit Emulation capability personality board to tailor the main board for a particular series.
O Logic Anal t This reduces EVS design costs and therefore end product cost.
ogic Analyser connector The EVS joins the existing range of EVM Evaluation Modules.
O Very Low Cost (< <$1000) The range now offers emulation capabilities for the M68HCO5,
M68HC11, M68HC16, M68000, M68300 AND DSP families
of MCUs.
Please contact Veltek for pricing details
and technical information.
READER INFO NO. 1
B Solutions Through Superior Technology
VICTORIA NEW SOUTH WALES SOUTH AUSTRALIA WESTERN AUSTRALIA
VELTEK PTY LTD VELTEK PTY LTD VELTEK (S.A.) PTY LTD VELTEK (WA.) PTY LTD

22 Harker St, Burwood Vic 3125
Ph. (03)808 7511 Fax (03) 808 5473

Suite 12, 50 Great North Rd, Five Dock NSw 2045
Ph.(02) 713 4100 Fax (02) 712 3605

1st Floor, 176 Gilles St, Adelaide SA 5000
Ph. (08) 232 3922 Fax (08) 232 3929

Unit 5, 64-66 Kent St, Cannington WA 6107
Ph. (09) 3519420 Fax (09) 351 9324
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Radio projects gaining space again, and
presenting designs that at least rival com-
mercial products.

Regrets? A couple, you (probably very
wisely) never presented a major robot,
even at the height of the microprocessor
fever. I've always wanted to build one,
and I figure that I would rely on your
designs, not try and follow half-baked
ideas from overseas. Secondly, I'm not
sure I'm too pleased with the new format,
but then I'm just being picky...

To Mr Howlett, hang in there. It IS
possible to make a good living out of
electronics and related fields. I can trace
my career path back to an avid reading of
these magazines. The understanding I
gained from the projects and their
descriptions served as a helpful back-
ground. They however, cannot replace a
formal education.

To the staff of EA (with ETI) con-
gratulations of your efforts at putting
together what must regularly be one of
the best general electronics magazines
available anywhere, and I look forward
to the next fifteen years.

Christopher E. Moran, MD

Emergent Technology,

Canberra, ACT

TAFE problems

Further to your editorial in the May
issue, I have a friend who teaches
computer science at a large Victorian
TAFE college. Last year she men-
tioned that there are three ad-
ministrators for every teacher on
campus. After getting my breath back, I
asked what these administrators do.
She said "*We don’t know — they just
walk around carrying files.”

On Saturday, my wife purchased a
small amount of ribbon. The shop assis-
tant came up with an amount double that
of my wife’s mental approximation, so
she queried it. The assistant got huffy and
said that the calculator must be right, My
wife suggested that she calculate it men-
tally — the assistant said she did not
know how, despite being a college stu-
dent. Ultimately, my wife’s mental arith-
metic proved to be very close!

I share your concern for the direction
that our education system is taking,

Peter Blackmore, CTS

Camberwell, VIC.

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.

EDITORIAL
VIEWPOINT

Why we need to encourage
hobby experimenters

It seems our politicians, bureaucrats, industrialists and professional organisa-
tions have finally noticed that most of today’s young people are shying away
from science and engineering. And they’re worried — or at least, they profess to
be.
In my opinion they jolly well should be worried, even if they’re not. Australia
is already much weaker in many areas of high technology than ‘developing’
countries like Taiwan and Korea, and without a new generation of young scien-
tists and engineers we’ll slip even further behind.

There are no doubt many reasons why science and engineering are low on our
youngsters’ list of priorities. I'm sure the fact that lawyers, economists, tax ac-
countants and stockbrokers have considerably higher status and remuneration
must have a strong deterrent effect, for a start. I suspect that ‘hard’ science and
engineering are also not getting the emphasis and encouragement they once
were, in our secondary schools — perhaps because today’s teachers were them-
selves turned away from these subjects during their own training, due to the in-
fluence of the environmental movement.

But perhaps another factor responsible for this trend, evident not only among
young people but older people as well, is the lower interest nowadays in hobby
experimenting. Not just in areas such as electronics, but also in other related
fields.

When I was a teenager in the 1950’s, there was a tremendous interest in ex-
perimenting. Most of us dabbled in amateur chemistry, photography, astronomy,
and of course electronics. I don’t know how many old radios I pulled apart, to
use the parts for amplifiers and other projects — including my first TV set (built
from an R, TV & H design).

Not all of the experimenters went into science or engineering, to be sure. But
many did, and somehow they seemed to be better for it — keener, more energetic
and with a better ‘feel’ for how to tackle things. Some of my former schoolmates

" are now top scientists and engineers with the CSIRO or industry.

Somehow I can’t help but believe that the decline in hobby experimenting is at
least a factor in the trend away from science and engineering as professions.

The ironic thing is that for anyone with even a modicum of intellectual
curiosity, there are surely few areas that are intrinsically more fascinating or
satisfying. Finding out how things work, the physical laws that make them tick
— and then applying those laws to solve problems and create improved products
or technology — what could be more interesting?

Here at Electronics Australia we’re still trying to do our bit, to encourage
people of all ages to try experimenting with electronics. We run as many con-
struction projects as we can, at varying levels of complexity, along with other
articles intended to help newcomers see how interesting electronics can be.

But we’re especially keen to encourage young people — because we know
that from today’s young hobby experimenters will come tomorrow’s scientists
and engineers. And Australia will need as many of these as we can get — make

no mistake. .
Jim Rowe
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thi’s New in

VIDEO and AUDI

o =l

Portable VHS
recorder and CTV

The new Philips PVR200 ‘personal
video’ combines a full-size VHS HQ
video recorder deck with a colour TV
receiver, in a very compact portable
package measuring only 262 x 230 x
98mm, and weighing less than 3kg.

Claimed to be the first full VHS per-
sonal colour TV/VCR combination on
the market, the PVR200 features an ac-
tive-matrix colour LCD screen 100mm
on the diagonal. The LCD panel offers
high resolution and fast response, for
‘smear free’ display of moving images.
The receiver section is capable of multi-
standard reception (PAL-BG-I, SECAM
L, L") on both VHF and UHF, and has
automatic station search, channel
memory and auto fine tune.

It has 100mW of audio output, and
can drive either the internal speaker or
two sets of headphones.

The VCR section of the set can
operate in either PAL or SECAM mode
and has direct audio and video connec-
tors for use with separate cameras,
monitors and other VCRs.

These also allow the PVR200 to be
used as a portable colour video monitor.
The VCR has a programmable record-
ing timer and also a sleep timer, as well
as on-screen displays. The PVR200 is
powered from an internally-housed
rechargeable battery pack (typical
capacity two hours of operation), but
can also be operated from 240V AC or
12V DC. The mains adaptor is also a
charger for the battery pack.

Recommended retail price of the
PVR200 is $2499.
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Toshiba introduces
MUSE compatible

Toshiba Corporation ahs developed a
new wide screen EDTV (Extended
Definition television) set for the
Japanese market, which can receive Hi-
Vision (high-definition broadcasting
system developed by NHK) broadcasts
and show them in the conventional
NTSC format, as well as receive EDTV
Clear Vision broadcasts.

The new model (36H-ED1), named
‘Bazooka Wide’, features a 36" wide
type screen with a 9 x 16 aspect ratio,
the same as in Hi-Vision receivers.
Priced at 1.2 million yen, marketing in
Japan is scheduled to start on Novem-
berl, 1991. HDTYV signals have a wider
bandwidth than conventional TV sig-
nals. They have to be compressed at
source, and TV sets require a special
tuner to receive the signal. Japan’s ‘Hi-
Vision’” HDTV system uses the MUSE
(Multiple Sub-Nyquist Sampling En-

coding)  compression  technology
developed by the Japan Broadcasting
Corporation (NHK).

To receive NHK’s experimental Hi-
Vision broadcasts, conventional TV sets
have, until now, required a separate
MUSE-NTSC converter than can trans-
form MUSE signals to conventional
NTSC signals.

The ‘Bazooka Wide’ has a built-in
MUSE-NTSC converter and provides a
compact one-unit receiving system that
enjoys a considerable price advantage
over HDTYV receivers. The new TV can
also receive ‘Clear Vision’ broadcast-
ing, as EDTV broadcasting is known in
Japan. The EDTV standard provides
higher picture resolution than conven-
tional broadcasting, while maintaining
compatibility with current broadcasting
standards such as NTSC. Major com-
mercial broacasting companies in Japan
began EDTV transmissions in August
1989.

New 68cm, 78cm

CTV’s from Panasonic
Panasonic claims to have created a to-

tally new television called ‘THE ONE’.

The set uses a superflat, black picture
tube which enables the screen to be



30% flatter than previous models,
reducing reflection and providing a
wider field of vision.

The ‘super black’ pigment used in the
glass is said to allow a 46% improve-
ment in contrast for sharp, bright im-
ages. THE ONE is also said to provide
a 20% focusing improvement in the
centre of the screen and 15% around the
edges.

Panasonic’s ‘Dome Sound’ system
has been improved to deliver a richer,
more powerful sound from a small sur-
face area. Concealed speakers are just
part of the sculptured, compact design.

While screen sizes are large at 68 and
78cm, the cabinets are smaller than
those usually found on big TVs.

The 68cm set has NTSC playback
while the 78cm has World 21-system
reception. Users can play back NTSC
media such as laser discs, video re-
corders and cameras as well as receive a
broadcast in almost any country around
the world (TX-33V2X only).

Both sets provide a complete set of
AV terminals and are also fitted with a
Teletext facility.

BASF to make
new B&O tapes

BASF has been chosen by leading
Danish hifi equipment manufacturer
Bang & Olufsen to produce an ex-
clusive B&O brand of audio cassette.

Production is already underway on a
new all-black Chrome Maxima II audio
cassette, tailor-made to Bang &
Olufsen’s precise designer require-
ments. And following a successful trip
to BASF’s manufacturing plant in
Willstatt by Bang & Olufsen’s product
managers, work is in progress on a joint
Hifi-Pro cassette video project for the
Danish equipment manufacturer.

BTS, Kodak to
develop HDTV telecine

Broadcast Television Systems (BTS)
and Eastman Kodak company are to
jointly develop and market a high per-
formance CCD HDTV telecine.

The partnership will bring together
BTS’s expertise in designing, manufac-
turing and marketing telecine equip-
ment and Kodak’s film scanning and
CCD sensor technology.

BTS has already completed a CCD
HDTYV telecine research project within
the EUREKA EU95 programme. It is
expected that limited quantities of the
new HDTYV telecine will become avail-
able in 1992,

“Both companies have already made
significant progress towards the

‘New look’ ME preamps

ME Sound’s premium range of
Australian-made preamplifiers have a
new look. ME’s advanced technology,
‘cost no object’” remote controlled
design the ME 35 has spawned the first
evidence of ‘trickle down technology’,
with other models now also featuring a
new front panel assembly and control
knobs.

The new panel is now 8.2mm thick —
over double the panel thickness of its
predecessor. This new panel gives the
ME equipment the same appearance
and ‘quality’ image evident on higher
priced imported competitive products.

The control knobs are very different
too, with a genuine 24K gold-plated pin,
inserted into the full length of a profiled
cavity along the side of each knob.

Whilst a minor detail, the knobs used
are of the highest quality and add an air
of elegance not previously seen in ME’s
preamps.

The best news of all is that the normal
ME updating system allows this
upgrade to be incorporated into all pre-
vious products. Existing owners on the
ME database are being advised of the
details, along with the next significant
upgrade option — for remote gain con-
trol. This is a motor-driven version of
the already well accredited laser-
timmed Alps control in current
preamps. ME owners who have
changed addresses, without keeping ME
informed will miss out on the special
pricing that will be offered for updates.

For further information call ME
Sound on (065) 50 2254.

development of experimental CCD

"HDTV telecines based on independent

research,” says Dr Pieter A van Dalem,
president of BTS. “By combining our
efforts, we can bring a superior product
to the marketplace faster.”

Very different
speaker from B&W

The latest addition to the B&W range
of loudspeakers dubbed ‘SOLID’, is
very different from the rectangular
boxes we’ve come to expect from
loudspeaker manufacturers. It’s housed
in a compact multi-radiused, two part
polypropylene enclosure with intrinsic
damping.

SOLID is a reflex loaded design, with
a bass response well maintained down
to 70Hz — which is further extended to

around 50Hz when wall mounted. Wall
mounting itself is easily accomplished,
as the integrated stand doubles as an
adjustable wall bracket.

Above average sensitivity (90dB for
2.83V) makes the need for high power
amplification unnecessary, although
should it be required the safe handling
limit is a staggering 150 watts.

A protection device is fitted as stand-
ard, reducing the input level should safe
limits be exceeded. Magnetic shielding
makes the unit suitable for use close to
video monitors.

SOLID is available in two tone grey,
all black or all white finish. While
B&W’s Australian distributor Convoy
International does not set the suggested
selling price, it believes SOLID will sell
for around $699pr. [
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Video & Audio: The Challis Report

PIONEER’S CT-93 _
STEREO CASSETTE DECK

This month, Louis Challis has been testing the first Pioneer cassette deck to incorporate the new
Dolby ‘S’ noise reduction system — along with quite a few other new enhancements. He was
certainly impressed, classing it as the most impressive cassette deck he’s ever tested:

With all the talk of DCC (Digital
Compact Cassette players) and DAT
(Digital Audio Tape recorders), one
cou?d be forgiven for thinking that con-
ventional analog compact cassette re-
corders had reached the end of their
road. Actually, nothing could be further
from the truth, and unlike the imminent
demise of microgroove recordings, the
compact cassette recorders are current-
ly in a stronger position now than they
have ever been before.

The new Pioneer CT-93 is one of the
first cassette decks released on the
Australian market, incorporating the
sophisticated new Dolby ‘S’ noise
reduction system. Pioneer have been
closely associated with Dolby
Laboratories in the development of the
Dolby ‘S’ system and as it happens, the
momentous first press demonstrations
and public release of the Dolby ‘S’ sys-
tem at the 1990 CES in Las Vegas were
made using a Pioneer prototype Dolby
'S’ deck.

Pioneer were obviously well in front
of most of their competitors, and as |

half expected, they had every intention

of staying well in front of the rest of the
pack when the time came to release
their production recorders.

The CT-93 is an advanced and well
conceived three-head compact cassette
deck, which is simply loaded with in-
novative features designed to make
your mouth water — and thereby in-
duce you todput your hand in your
pocket in the dealer’s showroom.

With a selling price that is almost on
a par with the cheapest DAT recorders
and in view of the not-too-distant
release of DCC, one could again be for-
given for viewing this release with some
scepticism. Who could possibly want to
spend $1,699 on a compact cassette re-
corder, at this point of time?

Well frankly, as this review enfolds,
you will discover that there are many
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good and practical reasons for enter-
taining such a seemingly heretical view.

| was so intrigued by the perplexing
design issues generated by this recorder
that the first thing | did was open up the
CT-93 to see what was inside.

As | discovered, apart from a full
scale printed circuit board filling the
bottom of the cabinet, there is an addi-
tional large board near the top of the
cabinet. Mounted on this board are four
very large 52-pin IC's, as well as simply
hoards of capacitors, numerous resis-
tors and not so surprisingly, even a few
conventional transistors.

My eye was immediately attracted to
these IC’s, as each had been carefully
disguised by means of a polished cop-
per plate, carefully glued over the area
on which the cKi manufacturer’s
labelling is normaﬁ stencilled. Ob-
viously, somebody didn’t want us to
know whose chips they are, and al-
though | must admit | was tempted to
try to lift off one of the ‘fancy
escutcheons’ to find out why, | resolute-
ly resisted the temptation.

Amongst the other design and con-
struction features that caught my eye
were the extensive use of heaviI?' cop-
per-plated metalwork (which is claimed
to reduce stray electrical currents, and
which most-probably does) and the use
of honeycomb pressings in the metal
chassis to stiffen it (which also most
probably does).

A more significant development
which could be observed is the natty
simple and effective vibration isolation
techniques which have been incor-
porated in the unit's ‘reference cassette
drive’ mechanism.

As my measurements subsequently
confirmed, these have provided what is
clearly a ‘state of the art’ advancement
in terms of reduced ‘wow’ and “flutter’,
and puts this compact cassette recorder
on a par with my professional Kudelski

Nagra reel-to-reel recorders. Although
not readily visible, the reference cas-
sette drive incorporates a number of
neat and innovative improvements in
terms of fundamental cassette recorder
design technology.

The most important of these is
Pioneer’s revelation that by reducing
the operating pressure applied by the
standard cassette pressure pad to the
running tape, there is a consequent
dramatic reduction in the level of ran-
dom cyclical perturbations imposed in
the movement of the thin tape as it pas-
ses over the heads. By displacing that
pressure pad a minuscule distance
away from the tape, but still close
enough to maintain tape contact with
the heads, the reduced pressure lowers
the level of friction and simultaneously
the minute tape vibrations, which cause
the audible and measurable tape flut-
ter...

By introducing concurrent improve-
ments in the isolation system of the taEe
motor and tape drive, supplemented by
dramatic improvements in the motor
drive system to the flywheel and the
take-up spool motor control, they have
achieved comparable reductions in the
level of the wow. And please forgive the
play on words, but WOW — is that ef-
fectivel

(So effective, that within 12 months
most of the competition will probably
be emulating Pioneer’s technological
advances, and will undoubtedly be
claiming them as their own.)

The CT-93 exhibits loads of other at-
tractive and eye-catching features, the
most dramatic of which is the ‘Super
Auto BLE’ automated tape optimisation
function, which | consider to be the
most positive advancement in cassette
recorder design since Nakamichi
released their ‘state of the art’ Dragon
recorder some four to five years ago. |
was so impressed by the Dragon that |



bought one, and as happy as | have
been with my Dragon, | have come to
the view that the CT-93 surpasses it in
terms of absolute performance — and
quite frankly also in terms of its ‘user
friendly’ features.

What is ‘Super Auto BLE’, you ask?
Well to my mind, this feature by itself is
the piece de resistance of the CT-93. It
offers — at the touch of a single button
— simultaneous optimisation of the
level of high frequency bias, recording
sensitivity level as well as setting both
mid-band (3kHz) and high frequency
(15kHz) equalisation, with each of the
four settings being independently and
sequentially adjusted by microproces-
sor control — provided of course that
the Auto BLE function switch is
momentarily pressed prior to the start of
normal recording.

When compared with the more time-
consuming and laborious adjustments
required to achieve a lesser number of
enhancements on my Nakamichi
Dragon (which tend to discourage the
rest of my family from optimising tape
performance), this is to me almost too

good to be true. What | noted with even
more interest was that the range of bias
settings offered are equivalent to 130
incremental steps; the level setting of-
fers 32 level steps; the mid-band
equalisation offers 16 steps of adjust-
ment; whilst the high frequency
(15kHz) equalisation incorporates three
steps of adjustment.

For people wanting to achieve the
best possible performance from a cas-
sette tape, it is obviously not much use
spending additional funds on a tape re-
corder with the new Dolby ‘S’ noise
reduction system if you aren’t going to
optimise the other equally critical per-
formance parameters.

But of course, the ‘Auto BLE' is only
the start of the readily visible special
features that this deck incorporates.

The next thing that you notice is that
it also incorporates ‘switch selectable’
Dolby HX PRO, to extract even more
usefu(signal bandwidth when the input
signals are close to the saturation limits
of the tape that you are using. This is a
real plus, and Pioneer is the first

‘manufacturer to give you the optional

Along with the usual stereo in and out connectors, the Pioneer CT-93 rear panel
has a multiplex filter switch, sockets for remote control and a further socket for

the CD deck synchronisation feature.

selection capability. Of course, the
deck also incorporates both the Dolby
‘B’ and 'C’ noise reduction systems —
although | believe that, once you get
used to Dolby ‘S’, you are only likely to
want to use these other options when
replaying older prerecorded tapes.

There are a number of other features
which are obvious winners. The first of
these is the ‘CD deck Synchro’ record-
ing capability, which only really be-
comes feasible if you are using a
matching Pioneer CD player which
provides a ‘CD-Deck Synchro’ jack.
When your CD player does incorporate
the ‘CD-Deck Synchro’, then fully auto-
matic cassette tape recording is pos-
sible with an unparalleled degree of
convenience.

In like manner to the Auto BLE func-
tion the CD-Deck Synchro offers the
convenience of one-button recording,
with a single button on the cassette
deck controlling the starting and
progression of the cassette player and
the CD player. So you can avoid all
those nasty and finicky little problems
which all of us have experienced, when
attempting to correctly synchronise the
operation of two pieces of intercon-
nected equipment which seem to have
minds of their own.

To make this task even easier, the CT-
93 incorporates a peak level calibration
system which allows you to progres-
sively and constantly monitor the
highest peak levels on any section — or
if you should choose, all of a CD, a cas-
sette, or even a record player’s input
signal, to facilitate optimum adjustment
of recording level. This facilitates
production o% tape recordings with op-
timum signal to noise characteristics,
and potentially the lowest possible
level of high level harmonic distortion.

The third feature which | found at-
tractive is the digital tension control.
This controls the torque applied to the
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tape take-up reel, using a microproces-
sor to vary the reel motor’s operating
characteristics. This adapts to the
diameter of the tape wound on that reel
and sets the torque to a predetermined
level of tape tension — thereby improv-
ing tape spooling uniformity.

This feature has multiple advantages,
and is one of the critical factors in-
fluencing the deck’s wow and flutter
figures, which are well in front of those
provided by any competing compact
cassette recorder | have yet reviewed. It
helps to place its performance almost
on a par with the latest generation of
DAT recorders.

The fourth feature, which | know is
now standard fare for DAT recorders, is
the ATLC (Automatic Tape Loose Can-
celler), which automatically takes up
tape looseness, as soon as the cassette
well door is closed on your newly-
loaded cassette.

With features like these, one can
readily produce amateur recorded tapes
that are markedly superior to those
produced by previous generations of
cassette recorders — and more sig-
nificantly, markedly superior to any

rerecorded cassette tapes that you can

uy.

'I)'Ihe frontal appearance of the CT-93
is black and does not really shine until
the power switch at the top left hand
corner is activated. Below this is the
timer switch, and directly below at the
bottom is a stereo headphone socket
with its own small volume control im-
mediately above.

To the right is the motorised cassette
well lid, which smoothly electrically
opens up when the Open-Close button
is pressed.

The primary controls are laid out in
two neat rows below the fluorescent
display, with the large main controls at
the bottom of the deck and the less fre-

uently used switch controls located in
the row above.

The seven main controls in the bot-
tom row are Fast Rewind, Stop, Play,
Fast Forward, Record, Pause and
Record Mute. Some additional com-
ment is really needed for three of these
controls, as the Fast Forward and Fast
Rewind switches have been given addi-
tional functions in conjunction with
Record Mute.

If the Record Mute function has been
correctly selected and used when a
new tape is produced, then it will have
four-second breaks between each of the
track selections. You can then key in
the number of tracks you want to ad-
vance or back-track (from the track on
which you are currently located), by
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Four of the performance curves for the Pioneer CT-93 deck, as measured by Louls
Challis. At top are the replay response curves with three different kinds of tape,
while the lower curves show record/replay response curves at different recording
levels, for three different tape formulations.

repeatedly pressing either the Fast For-
ward or Rewind switches the ap-
propriate number of times. That's
precisely where the tape transport will
then shuttle the tape (subject to no
keying errors), and if you press Play

before (or even after) you get to the re-
quired track, the deck will automat-
ically enter into the play mode.

The other controls on the front of the
deck include a tape counter zero but-
ton (which also provides Fast Forward
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At top are three further sets of record/replay curves, while the lowest plot shows
tape noise level after erasure, with the various Dolby noise reduction options.

or Rewind to the selected 0000 posi-
tion), a counter mode button which
provides normal tape counter, time
counter, or remaining time counter (in
similar manner to the functions
provided on most CD players), and a
Reset/Tape capacity counter to reset the

counter indication to either a numerical
value or indication of the correct time
value of tape remaining on the cassette
— providing it is correctly configured.
The adjacent two pushbuttons con-
trol the level range meter, the first of
which provides wide range from -30 to

+12VU, or from -3 to +12VU for an ex-
panded view of the top of the recording
range. When these are used in conjunc-
tion with the Hold Mode function
switch, the level meter will hold the
peak level during an indeterminate sec-
tion of recording, and which may then
be cancelled by pressing the button a
second time.

Adjacent to this is the Monitor (Auto)
switch, which is selected to monitor
either the source level or recorded tape
level using the replay heads.

The last of the controls in this group-
ing is the CD Deck Synchro recording
button, about which | will have more to
say later.

Other minor switches include a Dis-
play Off button, a manual bias adjust-
ment control, recording balance
controls for setting left-right channel
balance, and a Line Straight switch,
which disconnects the recording
balance controls. .

On the back of the recorder are con-
ventional line input and output coaxial
unbalanced sockets, a multiplex filter
on/off switch, three sockets for CD
Deck Synchro and small tip and sleeve
control sockets to suit a Pioneer remote
control systern.

Performance tests

The objective performance assess-
ment of the CT-93 proved to be a most
rewarding task, as all of the test results
exceeded the manufacturer’s published
claims.

| was particularly keen to evaluate
the replay responses using our standard
TDK test tapes. The results were
generally good (particularly when it is
accepted that there are always some
differences between the azimuth align-
ment of the original laboratory recorder
and the specific machine’s head align-
ment).

The Type-1 tape provided a replay
response that was +3dB from 10Hz to
12kHz, which was fair but not all that
exciting. By contrast, both the Type-2
and Type-3 tapes provided far more
gratifying results, with the -3dB points
extending out to beyond 18kHz, which
| believe is particularly good.

If those results were good, then
without exception the record to replay
frequency responses were even better.
All of the tapes tested, from Type-1 to
Type-4, provided frequency bandwidths
of beyond 21kHz at the -20VU level.
As you will note by examining these
level recordings, the responses were all
remarkably flat, which is directly at-
tributable to the efficiency of the Super
Auto BLE circuitry. Not only did this
conveniently and rapidly optimise the
recording characteristics of the cassette
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recorder each and every time, but the
results were the best | have seen from
any cassette recorder (irrespective of
the tape that was used).

With Type-1 and Type-2 tapes there
wasn’t much to choose between them,
but with Type-4 tapes the frequency
response extends out to beyond the
claimed 23kHz, and Sony Metal XR
achieves an astounding 24.2kHz
bandwidth.

| doubt that this result could be readi-
ly bettered by any other cassette re-
corder on the market (and certainly not
by any DAT recorder).

If the high frequency response is

ood, it's worthwhile noting that with
the exception of a single bump, the low

frequency response was almost flat all
the way down to the typical lower
-3dB point of 9Hz.

The measured total harmonic distor-
tion figures at OVU are also reasonably
low, and with a good Type-2 tape are
still generally below 1% at even +6VU.

As always the third harmonic
dominates the distortion spectrum, so
that although the high frequency distor-
tion is somewhat higher than the mid-
frequency levels, those products aren’t
likely to be readily audible.

What | did find gratifying was the ef-
ficiency of the Do%by ‘S’ circuit, which

achieves superior noise reduction
figures to the Dolby ‘C’ system. It sig-
nificantly expands the usable dynamic
range of the tapes, and with less
audible distortion than exhibited by
Dolby ‘C".

The typical A-weighted useable
dynamic range with TDK SAX tape is
78dB(A), from the 3% third harmonic
distortion level down to the bottom of
the range.

These figures put this cassette deck to
almost within ‘spitting distance’ of the
new DAT recorders.

Whilst the signal to noise and distor-
tion figures are good, | believe that the
wow and flutter figures are even better.
The wow figures are lower than | would
ever have thought possible, and at a
minuscule 0.1% peak to peak were
right at the bottom of my meter’s use-
able range. Obviously they didn’t think
that figures as low as 0.1% were very
likelyl More significantly, the un-
weighted and weighted flutter figures
were equally low, at 0.05% and 0.02%
RMS respectively.

Inside the Pioneer CT-93. Virtually all of the exposed metal work Is heavlly copper plated, which Pioneer clalms reduces
stray electrical currents. Visible at upper right Is the tape transport, which incorporates a number of dramatic new
enhancements. The four iarge 52 pin ICs visible down the left hand side are presumably invoived in the recorder’s

comprehensive audio processing.
12 ELECTRONICS Australia, October 1991



MEASURED PERFORMANCE OF
PIONEER CT-93 CASSETTE DECK
Serial Number LE 26000 46N
Record to Replay Frequency Response at -20VU
Tape Dolby Lower -3dB Upper -3dB
Point Polnt
TDK AD90 Out 8.7Hz 20.4kHz
Hitachi DL 90 Out 8.9Hz 21.2kHz
TDK SAX Out 9.0Hz 21.0kHz
Fuji FR-11 XPRO  Out 8.6Hz 21.0kHz
Sony Metal XR Out 8.7Hz 24.2kHz
Maxwell Metal Vertex Out 8.8Hz 23.8kHz
Speed Accuracy +0.2%
Wow and Flutter Wow Average 0.1%P-P
Flutter Unwelghted 0.05% RMS
Weighted  0.02% RMS
Harmonic Distortion
Tape TDK SAX 100Hz 1kHz 6.3kHz
dB dB dB
ovu 2nd -63 -65 -57.8
3rd -45.5 -50.7 -39.3
4th -70.5 -7141 -60.0
5th -67.9 -65.1 -
THD 0.53% 0.29% 1.1%
-6VU 2nd -64.0 -65.0 -59.5
3rd -53.0 -57.1 -45.9
4th -72.0 -69.8 -58.7
5th -71.9 -70.0 -
THD 0.23% 0.16% 0.54%
Maximum Input Level
(For 3% third harmonic distortion at 33Hz)
Tape TDK SAX 8vu
Dynamic Range
(Relative to 3% third harmonic distortlon level)
Tape TDK SAX Doiby Out 58.5db(Lin)  67.0dB(A)
Dolby 'S’ In 63.0dB(Lin)  78.0dB(A)
Erasure Ration
(For 333Hz signal recorded at 0VU)
Tape TOK AD -82dB

Even the speed accuracy of this re-
corder is good, being only 0.2% high.

Listening tests

Well pleased by the excellent test
performance exhibited by the deck, |
took it home and coupled it up to
Pioneer PD7700 CD player — which |
had requested from Pioneer to evaluate
the CD Deck Synchro recording
capabilities.

| took a new disc, the Gipsy Kings
Colombia 468648.2, which contains
12 sequential tracks, which would have
required my continuous attention had |

attempted to record it in the time-
honoured manner. Not so now; | just
ran the disc through for the first haﬂf of
track one, to correctly set the recording
level using the Peak Level Calibration
capability.

Then Prestol by firstly pressing the
Stop buttons on both the CD player and
the cassette recorder, all | had to do was
press the CD Sync button and go on
with my work.

Everything else was done automat-
ically, including the provision of four-
second blank spaces between each of
the tracks.

The quality of the recording with
Dolby ‘S’ selected was almost indistin-
guishable from the original, and | am
well satisfied that all the claims made
for Dolby ‘S’ have been vindicated.

| next took a pre-recorded Dolby ‘S’
cassette tape entitled Loom, produced
by Lucas Films, on which side one has
been encoded in Dolby ‘B’ and side
two contains the same program en-
coded with Dolby ‘S’.

The results of this comparative assess-
ment were worth the trouble, for they
show quite positively that Dolby ‘S’ has
overcome the microphone pumping
and low frequency disturbances which
are an aural feature of the Dolby ‘B’ and
’C’ noise reduction systems.

| next played two pre-recorded cas-
sette tapes with Rampas/Kudo playing
two flutes with the Salzburg Mozart Or-
chestra. They played selections from
Mozart, Cimarosa, Vivaldi and Stamitz
(Sony Classical No ST 45 930).

Although this is claimed to be a digi-
tal recording using Dolby ‘B’ encoding,
there is a trace of pumping distortion at
some points in the recorded flute con-
tent, and these characteristics really do
call for Dolby ‘S’ encoding to provide
fidelity approaching that of a CD
plaﬁer. The recording is nonetheless su-

erb, and a worthy addition to any col-
ection.

For comparisonJ)urposes | then
played a pre-recorded cassette tape
witz Cho-Liang Lin on the violin and
Esa-Pekka SaFonen conducting the
Swedish Radio Symphony Orchestra, in
a superb rendition of Sibelius’ Concerto
for Violin and Orchestra in D Minor,
Op.47 (CBS MT 44548).

This cassette is also recorded with
Dolby ‘B’ encoding, yet the violin
provides no trace of the close mic
pumping action displayed by the flute
in the previous cassette.

It was with some reluctance that |
parted with the CT-93, for this is un-
questionably the latest and the greatest
compact cassette recorder to be
marketed in this country.

With performance as good as this,
unless DCC is marketed at a substan-
tially lower price, it will be hard
pressed to usurp the venerable compact
cassette — wﬁich can now hold its
head up high, as its performance is ‘at
the top of the class’.

The CT-93 cassette deck measures
457 x 136 x 370mm (W x H x D), and
weighs 10.8 kg. As noted earlier, it has
a recommended retail price of $1699.

Further information is available from
Pioneer dealers, or direct from Pioneer
Electronics Australia at 178-184 Bound-
ary Road, Braeside 3195; phone (03)
580 9911. ]
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FORUM

PAL vs. sundry assorted MACs, etc:
our original correspondent replies...
| thought we’d given the subject of satellite TV transmission systems pretty fair coverage, in the

April, July and August columns, but it simply won't go away. I'm beginning to wish | hadn’t made
any comment on the subject, back in the January issue’s editorial — | really started something!

As I sit down to prepare this month’s
column, there hasn’t been time for any-
one to respond to my piece in the last
issue about compact fluorescent lamps.
There Lave been a number of letters of-
fering comments on the subject of FM
stereo decoding, so we’ll obviously have
to deal with this again shortly. But I've
also had a long letter from Keith Walters,
the chap from Lane Cove in NSW whose
letter really began the discussion of sat-
ellite television transmission systems,
back in the April issue (but in response to
my January editorial).

Keith obviously feels that some of the
later correspondents have ‘done him
wrong’, misinterpreting things he wrote
and generally putting words in his mouth
that he says he didn’t write. So in fair-
ness, I guess we’d better give him an
opportunity to clear the air. His letter is
quite long, but I’m reproducing it here in
full so he can’t accuse me of censorship:

I have just purchased my copy of the
July issue of EA, and read the letters of
your three correspondents re the ‘MAC’
issue.

I have no complaint with Mr
Gardiner’s letter, but in the case of
Messrs Thiele and Demkiw, it would
have been nice if the two of them had
done me the same courtesy, (i.e., actually
READ mine) before rushing into print!

I'll deal with Mr Thiele's onslaught
first:

First of all, I've never heard of the
gentleman, but then I've never been di-
rectly involved in the Sydney broadcast
TV scene, fraternity or whatever you
want to call it

So, the only personal assessment that [
can make of his credibility in this field,
has to be that derived from the contents
of his letter. And I found THAT to be a
mixture of (to use his own words): ‘fact,
ignorance, bombast, wishful thinking',
and, (for want of a better term), halluci-
nation!
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‘Bombast’ was an interesting choice of
word. I looked it up in the dictionary:
‘high-sounding and often insincere
words..." it said. That's what I thought it
meant.

Well, I'm not sure exactly what he's on
about there, but at least I don’t resort to
pompous turns of phrase like: ‘so gro-
tesque and contrary to my own experi-
ence...’ or: ‘You treated his nonsense far
too gently, Jim.'

Technically, the first part of his letter
(up to ‘MAC solves problem’) is sound
enough, his explanation of the benefits of
MAC transmission re signal-to-noise
etc., being quite in order. (Originally, my
first letter contained a similar explana-
tion, but I deleted it to save space).

After that, he seems to lose the plot,
and the 'hallucinations’ set in. Because
Mr Thiele seems to have put an enor-
mous amount of vitriol into debunking a
number of statements that I didn’t actu-
ally make...

For example, I never said: ‘There will
always be some loss of quality in trans-
coding between PAL and Components

. and that therefore studios ought to stay

all-composite PAL.’ What I actually said
was: ‘If at any stage... the signal has to
be converted to composite video... and
then subsequently re-converted to com-
ponent form, inost of the benefits of com-
ponent operation are completely
negated.’

I stand by that statement, and I'm cer-
tainly not alone in this.

Again: ‘Mr Walters says that the
Betacam format is dead.’ No I didn’t! I
said nothing of the %$#?@+&* kind!
Somewhat condensed, what I essentially
DID say was: ‘The concept of converting
all our existing composite studios to all-
component operation, based around
component video recorders, (such as
MII, SP Betacam or the digital D-1 for-
mats), has fallen flat on its face.

Just to explain to your readers,

Conducted by Jim Rowe

Betacam is a component recording for-
mat introduced by Sony in the early
1980s, originally intended for
‘camcorder’ field operation. It uses mod-
ified Betamax cassettes, run at about
nine times normal speed, with separate
heads to record the luminance and chro-
minance signals. Betacam was seen as a
major breakthrough, allowing high qual-
ity recordings to be made on a relatively
cheap and lightweight VCR. The catch
was that this could only be done if the
signals were still available in component
form, but this is not a problem in a
camcorder setup.

Later, Matsushita introduced a similar,
but more advanced system, called MII,
with the idea of also using studio MII
machines as a replacement for the much
more expensive ‘One Inch’ C-format
composite recorders, the then (and still
current), industry standard. The idea
was that the same tape format would be
used right through the entire system,
which on the face of it, made a lot of
sense.

Sony subsequently introduced ‘SP’
(Superior Performance) Betacam, with
similar performance specifications to
MII. Although less sophisticated than
MII, SP Betacam had the advantage of a
fair degree of compatibility with the well
established original Betacam system.

At about the same time, Sony also in-
troduced the D-1 digital component for-
mat, as the ‘Rolls Royce’' of video
recording systems. It certainly is capable
of impressive results, but sales have been
disappointing, partly for the reasons of
-incompatibility, and also because they're
horrendously expensive machines!

SP Betacam and to a lesser extent,
MII, are still alive and well in the broad-
cast marketplace, but mainly as a porta-
ble origination medium. For serious
broadcast work, the studio machines are
still mostly restricted to use as playback
machines, for editing the ‘wild’ footage
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onto 1" tape. Because, (contrary to what
Mr Thiele claims), most video engineers
soon realized that component recorders
and existing composite production
equipment JUST DON'T MIX. Every
time the composite signal had to go onto
tape, it would have to be decoded back to
its components, and then re-encoded on
playback. A couple of generations of this
and the picture becomes very soft. And
the customers DO notice!

Admittedly, there are high quality de-
coders available that can reduce such
degradation to a minimum, but these are
very expensive. Any financial advantage
obtained by buying the cheaper compo-
nent recorders is substantially offset by
the cost of the decoder required. Their
use is usually restricted to situations
where transcoding is unavoidable, such
as the video effects machines Mr Thiele
mentions.

Some TV stations do use ‘Betacart’
machines for handling commercials, but
the deterioration in quality is quite no-
ticeable, particularly by advertisers pay-
ing big bucks to have their product
promoted. For this reason, the new D-2
based digital composite cart machines
are proving very popular, despite the
considerable extra cost involved.

So, as I said in my original letter: on

balance, the general consensus in the
broadcast industry was that the small im-
provement in quality obtained from all-
component operation could not justify
the enormous expense (and inconve-
nience) involved in converting to it.

I was NOT, as Mr Thiele implies, just
expressing my ignorant opinion here, ei-
ther — I was simply describing the situa-
tion the WAY ITIS. Composite equipment
is currently selling as well as it ever did.
_ Now we get to the weird bits... Right at
the start of my original letter, I actually
SAID: ‘Now, there is no argument that
(all-component operation from source to
TV set) would provide the best possible
picture quality,’ and: ‘A few European
TV networks, recently started from
scratch, have in fact adopted this ap-
proach.' So what was all that waffle
about the ‘newly installed’ equipment in
the 'English commercial station’? Was
this meant to prove me wrong?

I totally AGREE that if you are going
to start up a new facility from scratch,
(and you can afford it), it makes a lot of
sense to install all-component equip-
ment, but ONLY if your ‘upstream’ video
Sources are going to be largely in com-
ponent form. This will indeed be the case
in a self-contained production centre, of
the type Mr Thiele has described.

Unfortunately, in the vast majority of
existing studio situations, it is simply
NOT the case. Like it or not, most of the
video material available today is re-
leased in composite form on 1" tape.
Even studios that use D-2 digital com-
posite VIRs for the actual production
often do this. They have to — if's the
industry distribution standard, the way
the old 5-1/14" 360K floppy disks are for
the computer industry.

And here's an interesting little snippet:
at the last Olympic games, the official
video recording format was Matsushita’s
MII component system, using both
camcorders and studio machines. At the
NEXT Olympics it's going to be — wait
for it— Matsushita’s ‘D-3’ format, which
is @ compact digital COMPOSITE for-
mat, using 1/2" tape! How the wheel
turns...

There's been an enormous amount of
interestin D-3, and I certainly wish them
the best of luck with it. At last, they've
produced something new that the indus-
try can actually use!

Mr Thiele’s statement: ‘But any intelli-
gent engineer knows that (cumulative
loss of quality) is a matter of proportion.
In assessing the feasibility of a system,
he first finds out how much degradation
each link produces, and then makes sure
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that on any path the sum of inevitable
degradations does not rise above a per-
ceptible — or even, if that cannot be
avoided — an ‘acceptable’ level’ ...is a
masterpiece of the 'bleedin’ obvious'!
Basically, what he’s saying is: ‘To avoid
excessive degradation of the signal, you
should avoid doing things that might de-
grade it’!

And that's exactly why ‘intelligent
engineers’ have been reluctant to intro-
duce component VIR's into existing
composite environments!

As for the digital effects machines he
mentions, they certainly DO introduce
noticeable degradation, but this is usu-
ally disguised by the dynamic (and usu-
ally transient) nature of the effect. And in
case he hasn’t noticed, such effects went
out of fashion years ago. Most of those
horrendously expensive machines have
turned out to be white elephants. I sus-
pect the only reason they're used at all
these days is in a pathetic attempt to
convince the accountants that they
weren’t a waste of money!

Now to the matter of the ‘soft’ SBS
transmissions. First of all, let me say that
SBS is by far my favourite TV network,
and I think they do a remarkable job
considering their limited budget. It
doesn’t particularly worry me if they' ve
had to cut a few corners here and there
—I'd still watch it even if they had to go
to air from VHS tapes.

I'm perfectly well aware that the Syd-
ney transmissions are derived from the
studio’s composite video output. How-
ever, I used to live in Brisbane, where the
signals ARE derived from the AUSSAT
BMAC link. The picture softness was
very noticeable on all programmes there
—and on the ABC too.

In fact, one of the incidental advan-
tages I saw in moving to Sydney was that
the SBS pictures there should be as good
as those seen on the other channels!
Alas, when I got here, the only major
difference I could see was that the ‘live
to air’ shots (mainly of newsreaders)
seemed to be sharper, but not much else.

On closer examination, the only pro-
grammes that seem to retain their sharp-
ness are the ones originally done in
English, and thus not requiring subtitles.
So I imagine that they must add the sub-
titles with some sort of component-based
editing system.  I'm not knocking SBS
itself —1I just wanted to provide a conve-
nient example of multiple transcoding
degradation.

Mr Thiele says he hasn't noticed that
the pictures are sometimes ‘soft’. Well, I
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don’t know how old he is, but someone
who was writing letters to EA forty years
ago must be getting on a bit — is he
ABSOLUTELY sure he canreally tell the
difference?

This might sound like a cheap shot, but
I'm quite serious— most TV serviceman
will be able to relate stories of intractible
‘focus problems’, actually due to cus-
tomers who refuse to admit that their
eyesight might be failing! (‘Set OK —
customer needs adjustment’). And, un-
fortunately, it's not always just a matter
of new glasses, either.

Now can I say something about the
‘who invented MAC?’ business. First of
all, I never said Scientific Atlanta
‘invented’ the MAC system, I said they
‘developed’ it, which is a quite different
thing.

Mr Dembkiw is quite correct when he
says the idea is quite old. In fact it dates
back to the early 1950s, before the NTSC
system was devised. Separate transmis-
sion of the colour difference signals had
been proposed, but the brilliance of the
NTSC system (and its descendants) was
that it retained full compatibility with the
existing monochrome system,

Time Division Multiplexing (TDM)
techniques (such as MAC), only became
practical in the early 1980s, with the
emergence of affordable digital and
CCD technologies. As I stated in my
original letter, the technique used is a
fairly obvious one, but its practical im-
Dlementation required the development
of a number of specialised ICs—a costly
undertaking. So it's rather amusing that
Mr Thiele first insists that MAC was a
European ‘invention’ after all, and then
he says:

‘When Australia decided that MAC
was the only possibility for the satellite
HACBSS service, Digital Video Systems

" through Scientific Atlanta was the only

possible source of production equip-
ment... To me, ‘developed , in this sense,
means turning a basic idea into an oper-
ating system, and from the above state-
ment, it would seem that Scientific
Atlanta were the first to do so.

What I HADN'T realized was how in-
compatible the European MAC systems
were with ours. I guess it didn’t occur to
me that the Powers-That-Be would be so
inept as to saddle us with a ‘bastardized’
system that's used nowhere else in the
world. (So much for getting us out of the
PALINTSCISECAM muddle...)

I'd assumed that at least the video part
of the European MAC standards would
be the same as ours, and that the other
differences would be minor modifica-
tions to suit European conditions. I

thought the ‘European developed' tag
was just manufacturer’s hype!

One of the few points I can agree on
with Mr Thiele is that MAC WAS origi-
nally devised as a means of improving
transmission quality. However, like you,
Mr Rowe, I believe that had very little to
do with ‘Australia’s’ decision to suddenly
adopt the BMAC system, just when pri-
vate operators were making noises about
wanting to run satellite pay-TV sytems.

It seems somewhat suspicious that
‘Australia’ ‘happened’ to choose the
most expensive system available, with re-
ceiving equipment available from only
one manufacturer, at an exorbitant price.
As far as I knew, the ‘C’ band PAL
HACBSS network was working quite
well, before it was shut down. Obviously
what they really wanted was a captive
audience, equipped with receivers that
could only pick up what they allowed
them to pick up. :

To finish up, I' d like to reply to a cou-
ple of Mr Demkiw’s other points. In his
section ‘2’ he claims that compatibility
with PAL is ‘illusory’ in a satellite broad-
casting situation. Yes, Mr Demkiw, I'm
sure that EA’s readers are aware that you
can’t directly pick up satellite TV trans-
missions on an ordinary TV set! How-
ever, a PAL (or NTSC) satellite receiving
system is still vastly simpler in operation
than a MAC one.

For all systems, the basic setup con-
sists of a dish, the dish mounted ‘front
end’ electronics, and the IF/detector
unit, which most users refer to as ‘the
receiver’, The receivers use the standard
superheterodyne principle, with the RF
amp, oscillator and mixer stages
mounted at the focal point of the dish.
The FM IF signal is fed down a coaxial
cable to the receiver, where it is ampli-
fied and then demodulated to composite
video, via relatively simple and inexpen-
sive circuitry. In most cases, the sound
appears as an FM subcarrier superim-
posed on the video signal, (much the way
it does at the video detector of an ordi-
nary TV set). A second (usually tuneable)
FM detector is used to extract the sound.
Some transmissions do have the sound
digitally encoded as Mr Demkiw sug-
gests, but certainly not all of them.

A MAC receiver has to have the same
video circuitry, PLUS a MAC decoder
and digital sound processor. And these
AREN'T cheap. The last time I looked, a
BMAC receiver unit, (without the dish or
head end electronics) was about 10 times
the price of the equivalent part of an
ordinary receiver. And with the licensing
so neatly tied up, there’s little chance of
competition bringing the price down.

As I understand it, at least part of the
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reason for British Sky TV's decision to
use PAL was the uncertain supply situa-
tion for the essential ICs required. As
described above, straight PAL receivers
are relatively simple devices made out of
readily available components — virtu-
ally identical, in fact, to those made for
the booming NTSC market.

Idon't think it was so much a matter of
‘more’ profitability, rather it was a mat-
ter of profitability full stop!

As for ‘compatibility’ and sets with
SCART connectors: This is completely
irrelevant as far as I am concerned.
Every Plessey BMAC receiver I've ever
seen had a composite video output avail-
able, and that’s all I've ever seen any-
body use! (This is not to say that
NOBODY uses the component outputs,
but it doesn’t seem all that important to
most users).

According to a recent issue of New
Scientist, there are approximately 1+
million PAL satellite receivers installed
already in Britain, with about 100,000
new ones being installed each month.
There are another million or so in conti-
nental Europe, mostly in Holland and
Germany. (All this since February 1989).
Not bad for such an excrementally infe-
rior system!

Would the ABC care to quote figures
for BMAC receiver penetration in the
Australian rural market?

Just how fussy is the general public
about picture quality anyway? Well, total
sales of home VCRs (VHS and Beta) are
rapidly approaching the half-billion
mark — an incredible achievement for a
product that was introduced less than 15
Yyears ago. Yet the vast majority of them
boast a useable luminance bandwith

falling somewhat short of 3MHz, with
video noise and distortion performance

far below broadcast PAL and NTSC stan-
dards. Yet the consuming public love
them!

As far as I'm concerned, the whole
MAC fiasco (and HDTV too, for that
matter) is just one big boondoggle — an
unholy alliance of manufacturers’ vested
interests, power-hungry bureaucrats and
busybody engineers with anal-retentive
tendencies!

It's about time we exploded this can of
worms (Yuk).

Well, Keith, I hope you feel better with
that little lot off your chest(?). You can’t
say we haven’t given you every opportu-
nity to clarify your position, and to an-
swer your critics. I don’t think we’ll ask
you to clarify whom you had in mind
with that last shot about engineers with
anal-retentive tendencies, though — it
sounds a little too close to home!

I don’t want to prolong this particular
discussion much longer, because I sus-
pect many of our readers are now losing
interest in it. Also I think it’s unnecessary
to comment on most of the points that
Keith Walters makes in this last letter, as
they’ve now been discussed fairly thor-
oughly by both himself and the other
correspondents. But I would like to offer
a couple of general comments.

First of all, I note from a recent article
in New Scientist that the Europeans now
seem to have reached a general agree-
ment to move towards D2-MAC for sat-
ellite TV broadcasting, and also look set
to move on to the HD-MAC system for
transmission of compatible HDTV,
planned to begin in earnest around 1998.
This will have a 16:9 aspect ratio, and
1250/50Hz (or 100Hz) pictures.

Even British Sky Broadcasting has ap-
parently agreed to swing over to parallel
transmission of D2-MAC along with

their existing PAL, by 1994 — providing
someone else pays for the additional
transmission facilities!

Peter Ketelaar, an expert from the ‘Eu-
reka 95° group responsible for much of
the development of this system recently
visited Australia, and along with other
members of the technical press I was in-
vited to meet him and leam of the current
state of play. It was interesting to note
that his Group’s strategy will apparently
be to push the standard definition 16:9
format first, via the ‘PAL-Plus’ enhanced
PAL system, and then move on to full-
scale promotion of D2-MAC and finally
HD-MAC. They don’t see true digital
TV or HDTV as likely to become com-
mercially viable until around 2005, even
though no-one seems to doubt that this
will probably be the ‘ultimate’ transmis-
sion system for both terrestrial and satel-
lite broadcasting.

One of the things that did emerge from
our talks with Mr Ketelaar is that regard-
less of the reasons for the choice of B-
MAC for Australia’s satellite TV
transmission, we may well find our-
selves out on a proverbial limb if we
stick with it. Although B-MAC is appar-
ently being used in the USA and else-
where for private networking and secure
distribution of programme material, we
seem to be almost on our own when it
comes to use of it for domestic DBS.
Certainly much of Europe seems to be
committing itself to D2-MAC...

It looks as if our Federal Government
still doesn’t want to address itself to Pay-
TV and DBS, apart from the latter’s ex-
isting and very restricted use for
HACBSS and RCTS. Presumably this is
due to pressure from the existing com-
mercial TV broadcasters, who are un-
doubtedly having a hard time. But when
our authorities do finally get around to
planning for the future, perhaps very
careful thought should be given to the
idea of phasing out B-MAC, and swing-
ing over to D2-MAC. .

Such a change might well save us all a
lot of hassle and money, in the future.
But if the change is ever going to be
made, the only time it would really be
feasible would be before Pay-TV and
DBS begins in eamest — i.e., while we
still have a relatively small number of
viewers committed to B-MAC.

Yes, I know D2-MAC doesn’t provide
for as many radio channels as B-MAC.
But that shouldn’t be a major stumbling
block, now that digital audio broadcast-
ing or ‘DAB’ is galloping towards us...

And with those few comments, I think
we’ll leave the subject for a while. Next
month we’ll return to FM stereo decod-
ing, and I hope you’ll join us. |
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Lowering the cost of satellite technology...

LOCKHEED'S F-SAT:

LOW COST SPACEC]

RAFT BUS

One of the hurdles to greater use of satellites for improved communications and broadcasting is
the sheer cost of putting a satellite in orbit. Based on its extensive experience in this area with the
larger Agenavehicles, Lockheed believes it has the answer to lower costs — with its new lightweight
modular F-Sat ‘spacecraft bus’ system.

by GARY TURNER Manager, F-Sat Program, Lockheed Missiles & Space Company

According to the recent study ‘Affor-
dable Spacecraft,” by the US Office of
Technology Assessment (OTA), the cost
of procuring a pound of satellite system
(payload and bus) ranges from a mini-
mum of US$230,000 to more than
US$1 million, including amortised
development costs.

These two elements, in about equal
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proportion, typically represent well
over half the cost of a space system.
Lockheed’s goal with F-Sat is to offer
spacecraft bus services for payloads
with a fraction of the costs currently
being incurred.

Many missions consist of only one or
two flights, and although payloads must
necessarily change from one mission to

the next, the same is not true for the
spacecraft bus, which supplies services
(attitude control, power, propulsion,
data management, command, and con-
trol) to those payloads.

In today’s environment, it is not
reasonable to expect our customers to
go to the expense of developing a new
bus for each mission, when the limited



resources can be betier used in obtain-
ing and applying the payload data.
Lockheed therefore sees the need for
development of a low-cost, multiple-
mission bus and has established a dedi-
cated project team to design and
produce it.

With F-Sat, we are targeting the
medium size satellite market, where a
number of mission payloads are
predicted to be deployed in the 1990s
employing Delta II/Atlas II-class satel-
lites (1350-4000kg, or 3000-9000Ib.)
These missions range from the Defense
Meteorological Satellite Program
(DMSP) and Air Force radar missions
to flight experiments such as P-91B,
NASA Mission to Planet Earth mis-
sions, and Commercial Development of
Space initiatives.

In addition, scaled down (for budget
reasons), missions such as Space Sur-
veillance and Tracking System (SSTS)
and Polar Platform could be added to
this list, resulting in a large potential
market for a low-cost satellite bus of
this type.

As the developer and operator of
more than 300 ‘standard’ Agenas, Lock-
heed is fully aware that there is no such
thing as a completely standard bus.
However, we feel confident, based on
our analysis of upcoming mission re-
quirements, that an average com-
monality from one mission to the next
of at least 75% is an achievable goal for
a well thought out system.

This level of commonality, coupled
with an efficient system for adapting the
remaining 25% to specific mission
needs, can be expected to result in
major cost savings to our customers.

What is F-Sat?

The F-Sat structure is an all
aluminium construction, designed for
ease of manufacture and assembly. The
propulsion module, which forms the
lower end of the spacecraft, is as-
sembled as a unit including tank, val-
ves, plumbing and thrusters.

It is then assembled to the main struc-
ture, which contains mounting
provisions for the rest of the hardware.

The propellant management system is
patterned after Lockheed’s Inmar-
sat/Eurostar/Orion system — all
titanium, with a proven surface tension
type propellant management device for
long life service with no moving parts.

It is capable of storing up to 450kg
(10001b) of hydrazine, but can operate
at fractional loadings, if necessary.

The attitude control system consists
of two star trackers, an inertial refer-
ence unit, and four momentum wheels

capable of three sigma 0.01° attitude
knowledge and 0.02° attitude control.

The basic solar Array pafkage can be
as large as 46m”~ (500ft”), providing
more than twice the power output
capability of competing buses.

This is based on our projection that
future missions in this class, such as
radars, microgravity experiments, and
multiple experiment payloads, will re-
quire higher power levels than current
projections indicate.

Current projections are biased by
what the mission planners feel may be
available, rather than what is possible
with lightweight power system technol-
ogy. With two nickel hydrogen batteries
(with room for a third), average power
output is 1.2kW at a conservative 15%
depth of discharge or 2.4kW at 30%,
which is well within the demonstrated

life for low earth orbit missions of up to
five years.

Another area of the bus that has been
designed for excess capacity based on
our projections of future needs is in the
Integrated Electronics System. We feel
that there will be major increases in
demand for onboard data processing
and autonomy. We expect this added
capability to more than pay for itself in
the long run by:

o Reducing demands on ground station
control

o Providing self test features that will
decrease ground test equipment costs

e Providing data processing services to
the payloads, thus reducing their
costs

o Reducing the cost of ground data
processing.

The selected system includes a central

Technicians integrate components of an F-Sat mockup. The F-Sat bus design will
feature simple aluminium construction, a high degree of access to components
plus the ability to handle very high (2kW+) power demand.
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Lockheed’s Bus

integrated electronics box, incorporat-
ing a set of computer cards employing
the GVSC 1750A processor developed
by the Air Force for its SDI programs.
Delivery of the first cards was expected
in April 1991, in time for incorporation
into our qualification unit.

The system speed of four million in-
structions per second is over twice our
user’s projected need employing ADA
computer language.

The internal bus architecture provides
easy expansion through the use of spare
card slots. A novel packaging technique
allows access to the cards at the vehicle
without box removal.

The keys to low cost

It is difficult under any circumstances
to run a low cost, streamlined, fast turn-
around development and production
operation in our large systems oriented
aerospace environment.

It is even more difficult within a high-
ly structured, highly regulated space
system or aircraft prime contractor or-
ganisation.

We would be discouraged about our
changes for success, were it not for the

Gary Turner is Manager of the F-Sat
Program, Space Systems Division,
Lockheed Missiles and Space Com-
pany, Inc.

Turner received his bachelor’s de-
gree with high honours in mechani-
cal engineering from the University
of Hartford in 1957, and his
master’s degree in mechanical en-
gineering from the University of
Connecticut in 1959.

During five years at Pratt & Whit-
ney in East Hartford, Connecticut,
he worked on nuclear powerplant
design, and was one of the
original design team on the SNAP-
50 nuclear-electric space power
system.

About the author

He joined Lockheed in 1963, and
was appointed Manager of Electri-
cal Power Systems in 1970, where
he led the development of their
basic lightweight solar array tech-
nology. This effort culminated in
the Solar Array Flight Experiment
which flew on STS 41-D in late
1984, and later led to the present
Space Station Freedom solar array.
For this work, he was awarded the
AIAA Space Power Award in 1986.
He is an Associate Fellow in the
AJAA, a past member of the AIAA
Space Power Committee, and a
present member of the Internation-
al Astronautics Federation Power
Committee.

existence of a number of examples at
Lockheed where it has been done.

The most obvious example is the
famous Lockheed Aircarft ‘Skunk
Works’ but there are other examples
within the Space Systems organisations
such as the Earth Sensor line of busi-
ness, which supplies sensors to most of
our commercial comunications satel-
lites (all GE communication satellites,

The F-Sat Program will be the first across-the-board user of the newly developed
Computer Integrated Englneering and Manufacturing (CIEM) system (shown

above) and the Lockheed Software Engineering Environment (LSEE).
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Intelsat V, Intelsat VII) in a highly com-
petitive fixed price environment;
likewise for the Arabsat, Eurostar, In-
marsat, Orion, and Lockstar propellant
management systems, which won
against highly subsidised international
competition.

In government systems, the Solar
Array Flight Experiment — the largest
deployable structure ever flown — cost
atotal of US$8.5 million, starting with a
blank piece of paper.

This cost included ground demonstra-
tion testing, redirection to a flight con-
figuration and subsequent 90%
redesign, flight integration, post flight
support, and post flight data analysis.

Our intention is to learn from what we
did right on these successful projects
and build a ‘company within a
company’ that can apply the same prin-
ciples to the F-Sat project. The key ele-
ments in any successful operation are
effective organisation, tools, and
people.

Our organisational approach has been
to co-locate all related functions — pro-
gram office, engineering, manufactur-
ing, procurement, and quality assurance
— in one facility.

The organisation is highly horizontal
in nature, with greatly expanded in-
dividual responsibility and authority (in
our view, these two words should never
be used separately in making assign-
ments. We've thereforé coined a new
word — ‘respority’).

Our operating goal is to reduce the
number of people between the designer
or originator of an idea and the
craftsman who produces it to zero. This
involves eliminating the non-value-
added functions from the project. They



are quite easily recognised by the verbs
that describe them — ‘review’,
‘coordinate’, ‘monitor’, etc. Our rule of
thumb: ‘If you can’t do it, you shouldn’t
review it, and if you can do it, why
don’t you?’

The key to success, as always, is in
the people. Here we rate attitude much
ahead of aptitude. Stew Leonard, the
successful Connecticut retailer cited by
Tom Peters, said it well: “We rate at-
titude from 1 to 10, and then only keep
the 10’s. We don’t want the others
around us.” Lockheed’s Kelly Johnson
in 1965 phrased the same thing some-
what more bluntly — “Pick a few good
people and drown the rest.”

Given that there’s no truly ‘standard’
spacecraft, the speed and efficiency
with which we can make the necessary
25 or 30% changes from one mission to
the next becomes a vital part of the cost
equation. The key to success here is the
effectiveness of our hardware and
software design tools as well as the skill
of the people using them.

F-Sat is baselining the use of the new
SSD Computer Integrated Engineering
and Manufacturing (CIEM) system,
which includes a set of 3-D hardware
design and analysis packages, com-
municating with the Computer-Aug-
mented Design and Manufacturing
(CADAM) drafting tool set.

We find that these tools greatly im-
prove original design efficiency and
transition to manufacturing, but even
more important are the efficiency
savings in later change implementation
and control.

The same is true, only more so, for
software, where we expect the highest
change cost to occur from mission to
mission — and the percentage is in-
creasing. In software, partly because of
lack of proper software management

and documentation tools, it is not un- |-

common for 100% new software to be
written from one project to the next,
even when such commonality should
exist. Here we intend to use the Lock-
heed Software Engineering Environ-
ment (LSEE) software management and
development tool set. We will be the
first across-the-board user of LSEE, a
small added risk for potentially large
gain.

The F-Sat approach is not for
everyone. Large bureaucracies exist to
reduce the risk of individual errors.
Some customers will be more comfort-
able in that type of environment, and
will insist on it. For the others — and
we are banking on their number grow-
ing — we are attempting to offer an
alternative. [ |

WORLDWIDE
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Moffat’s

by TOM MOFFAT

Taking stock of computers?

I got a phone call from an anguished
parts supplier last week, just before the
end of the month. “Our computer’s
down! We can’t send out any bills! Do
you think you could get all your invoices
from the last month and add them up and
send in the money? Sorry about that...”

Oh dear. Just because of one cranky
computer, that poor fellow had to ring
every customer and ask them to work
out their own bills, manually. What a
waste of time for the customers, and an
embarrassment for the supplier.

Unfortunately I couldn’t help out with
this exercise. I had bought several
hundreds of dollars worth of resistors
and capacitors and other bits and pieces
for the Listening Post II project. I'd
counted each one, each bag of 100
capacitors or 500 transistors, and then
entered them into my own computer.

This keeps a running count of how
many parts have been received, and sub-
tracts the appropriate number from
‘stock’ as each kit is prepared. What it
doesn’t do is record which parts arrived
in which month, and which have been
paid for. That was supposed to be the job
of the supplier’s computer.

The idea of the computer at my end is
to eliminate paperwork completely.
Once the parts are counted against the

number on the invoice, the invoice goes .

into the waste paper bin, later to do ser-
vice lighting the wood heater or to make
paper airplanes or something. The
paperless office, that’s me!

The supplier’s entire billing system is
based on the one computer. My stock
system is based on another computer. If
his computer goes down he’s effectively
out of business — no cash flow.

If mine goes down, well, I've got three
different versions of the inventory sys-
tem running on three different IBM-
PC’s; an XT, an AT, and a laptop.
They’re all kept up to date so if one goes
kerflooie (the AT’s in hospital at the mo-
ment for a system board transplant) I can
still work from one of the others.

Computers! Is this progress? When I
first got into the electronics game years
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ago in the USA, it used to be possible to
go into a parts house (the American term
for electronics parts suppliers) and select
50 many of this resistor and so many of
that capacitor and this connector and
that tube (valve!), and the guy behind
the counter would get out this floppy
sort of book with several carbon copies.

He would then remove from behind
his ear this wooden stick with a black
thing down the centre and WRITE what
you’d bought, upon the little book in
front of him. He would then tear off one
of the carbon copies and give it to you,
and you would either intone *“‘charge it”,
or swap it for some of the paper folding
stuff in your back pocket.

If the book ran out of pages, or if the
pencil broke, there would be spares
nearby. These old-time parts houses
could never be put out of business, even
for a few minutes, by the breakdown of
one piece of equipment.

When I moved to Australia over 20
years ago, the same ‘parts house’ system
seemed to be alive and well. I remember
you could walk into Radio Parts in Mel-
bourne and they seemed to stock
EVERYTHING. There appeared to be
about 20 counter staff all working at
once, and you could ask any one of them
for a ‘6AQ5’° and they immediately
knew you were after a valve. If you were
fortunate enough to be invited ‘out the
back’ you’d se¢ a giant warehouse, with
row after row of shelves with every pos-
sible electronic device IN STOCK. Back
at the counter they still worked with the
books of carbon copies and pencils be-
hind the ear.

Computers hit Tassie

Tasmania has always been a leader in
the computer field, in such areas as set-
ting up one of the earliest inter-school
computer networks for the use of stu-
dents. It seems computerisation of the
shop counter got an early start here as
well. Back in the mid 1970’s there were
three or four major wholesale ‘parts
houses’ competing against each other.
But the computer had well and truly

sunk its fangs in, and when you arrived
at the counter you were always greeted
by a long queue.

Somewhere down in the bowels of the
building there would be some kind of
minicomputer with an ‘expert’ to run it.
The only output from the computer
seemed to be piles and piles of printouts
of numbers. These sheets were inserted,
several hundred at a time, into binders.
The binders were placed on the counter
out front, and were henceforth known as
‘the book’.

If you wanted to buy something, the
counterman would look up your 6AQ5
valve in ‘the book’ to determine that its
computer number was something like
‘110A35VBS035823°. Out the back, the
bin wasn’t labelled with ‘6AQS5’ and the
price; instead, it would say
‘110A35VBS035823’ and that’s what
the counterman would look for.

Once he found the‘110A35VBS035823’
the counterman would bring it back and
then laboriously write the computer
number on the sales docket. The process
would then be repeated for the next part
you required. You can imagine how long
this took if you needed, say, 20 items.

A benefit of this, from the supplier’s
point of view, was that the counterman
didn’t have to know anything about
electronic parts, as long as he could read
the computer numbers. So unskilled
people could be hired as counter staff, at
a considerable saving in wage costs.

One glorious old Hobart establishment
was a combination hardware, electrical
trades, electronic parts, and automotive
parts supplier. They were also into
things like kitchenware and clothes, pos-
sibly a hangover from the 1920’s when
stores had to be all things to all people.

The store even had one of those little
trolley systems for your money, zipping
it to a central cashier’s office so the
counter staff didn’t even have to know
how Yo make change.

That place was living in the past (in
the most complimentary meaning of the
term), so it must have been a shock
when computerisation hit, It wasn’t un-



common to go in asking for a bag of 10k
resistors and end up with a Holden
radiator hose.

For a few short years ‘the book’ sys-
tem- flourished, infecting all the ‘trade’
electronic parts houses and the ‘trade’
hardware suppliers. I was working for
Motorola Communications at the time,
and any major two-way base station in-
stallation meant at least a couple of days
doing the rounds and waiting in the
never-ending queues to collect some
toggle bolts here, some mains flex there,
some coax connectors somewhere else.

I remember I once had a tower half
erected and badly needed a couple of 2"
wood screws to secure a bracket. I
quickly found them at a trade-only
hardware place, priced at 12 cents each.
There was a gigantic queue, so I jumped
in and asked one of the counter men if I
could just leave 24 cents and run, to
finish my tower job before the wind
came up.

“No mate, gotta put them through the
computer”. I tried bribery: “What say I
leave a dollar and you keep what’s left
over.”

“No mate, still gotta go through the
computer”. What about shoplifting: just
put the two screws in my pocket and
exit? Do they send you to jail for pinch-
ing two screws?

I finally decided to combine bribery
with shoplifting. I caught the
counterman’s eye and then tossed the
dollar into the bin the screws had come
from and shot out the door. There was
never a word said about it after that, so it
must have worked.

As 1 said, the ‘book’ computerisation
system didn’t last too long, thankfully.
It’s interesting to note that many of the
businesses that indulged in it no longer
exist. For several years after they went
there was only one ‘trade’ parts house in
Hobart, but a few months ago another
one opened, giving some much-needed
competition.

Counter terminals

The dreaded ‘book’ is long gone. Both
these electronic suppliers now have
computer terminals right out at the
counter. There’s none of this thumbing
through sheet after sheet of computer
printouts. They just type in the part num-
ber as WE know it, such as ‘BC547’ for
a transistor, and the computer comes
back with how much it costs and how
many are in stock. When your order is
finished a printer goes ‘zip-zip’ a few
times and out comes a nice invoice
showing just what you’ve bought and
what it’s cost you. These are the things
that make such good paper airplanes.

The shop’s computer also subtracts
what you bought from its running stock
count, so the counterman can ask it
“How many BC547’s are left”” and the
computer will know. And with such tight
contro! of numbers, suppliers can
operate with much lower stock levels.
This is a real blessing for suppliers at a
time of recession, where every item of
stock attracts big interest payments.

The computer and its stored informa-
tion make it easy to predict potential
sales of each individual item, based on
previous sales over the past year or so.
But this feature can go badly haywire
with with disastrous results for the poor
slob needing the parts.

When the Listening Post II project
first got rolling, I ordered enough bits to
make up the first 50 kits. This went pret-
ty well until we came to the 78L05 volt-
age regulator IC’s — simple little
transistor-shaped chips I'd been using
off and on in projects for years. It scems
other designers aren’t as enamoured of
these regulators as I am, so there hadn’t
been any recent sales of them.

Consequently the computer at one
parts house didn’t bother to stock them
at all. The computer at the other place
had decreed that only 15 should be
stocked in Hobart, and another 15 at
their Launceston office. I snapped up the
15 in Hobart and asked for the ones in
Launceston to be sent down as well. The
next day 10 turned up, not 15 (obviously
specially ordered for someone else —no
sales, huh?). I grabbed them. The fol-
lowing day my 15 turned up, so I
grabbed them too.

Cleaned ‘em out

This means that over three days, it was
possible to clean out a whole state of its
supplies of 78L05’s, partly by short-cir-
cuiting some other guy’s delivery. Think
of it — the whole state! And not by
some high-flying major electronics
manufacturer. No, little High-Tech Tas-
mania did it, my tiny manufacturing
company that operates mostly from the
top of the dining room table.

The Tasmanian suppliers immediately
tried to replenish their supplies, only to
discover the big importers on the main-
land had been ignoring 78L05’s as well.
So for a few weeks, a lot of Listening
Post orders were delayed for the want of
a simple little chip worth less than a dol-
lar. Had all the Tasmanian suppliers
been willing to collectively invest $100
in stocking 100 of the 78LO0S5’s,
everybody could have been happy. But
then again, if they stocked ‘enough’ of
everything in the midst of a recession,
they’d probably all go broke.

It makes one wonder if trade-only
‘parts houses’ are now redundant. When
I order a big heap of stuff, like 700 100k
resistors and 200 0.1uF capacitors, I'm
told “they’ll be here in a week”. They
generally are, but the point is that
they’re not held in stock locally.

The parts supplier just passes my
order on to his own supplier, and tacks
his margin on as the parts come back the
other way. If the stuff isn’t held in stock
locally, why can’t I just order it from
interstate myself? Yeah, that idea mxght
bear some looking into...
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Limited stockist opportunities available.
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NEW BOOKS

Electronics Packaging

HANDBOOK OF ELECTRONICS
PACKAGING DESIGN AND ENGI-
NEERING, by Bernard S. Matisoff,
Second edition, published by Van
Nostrand Reinhold, 1990. Hard cover,
240 x 160mm, 656 pages. ISBN 0-442-
26502-6.

This handbook contain a huge amount
of detailed, technical information. The
aim of the book is to provide a reference
source for use in the packaging design of
electronics equipment and to provide a
single convenient source for the solution
of recurring design problems. The 26
chapters certainly do this.

Most of the chapters cover technical
areas like: fabrication processes, me-
chanical fasteners, heat transfer, shock
and vibration design, material plating,
wire and cabling, materials and pro-
cesses, selection of plastics and RFI pro-
tection.

Other chapters cover various proce-
dures: project planning, electronic pack-

aging design and preferred materials for
packaging. The human element is cov-
ered in human factors engineering
(designing for easy of access and use
based on people’s preferred line of vi-
sion, movement, etc.), and a com-
prehensive chapter on safety.

Finally, there are useful tables of data:
commonly used equations, formulae for
calculating simple stress, and all types of
conversion factors.

Appendix A contains reference tables
and figures for all areas from wire
gauges to different types of bolts. Ap-
pendix B, entitled ‘Terminology’, ex-
plains the meanings of hundreds of
technical terms (79 pages) associated
with the electronic industry.

I feel that the book succeeds very well
in its stated intention. It provides, in one
convenient reference book, the data
needed by busy designers and engineers
in their daily design tasks.

The review copy came from Van
Nostrand Reinhold, 480 La Trobe Street,
Melbourne 3000. (P.M.)

HANDBOOK Of
Electronics Packaging
Design and Engineeri

Second Editon

" Bernard S. Matisoff

Spread spectrum

radio for amateurs

THE ARRL SPREAD SPECTRUM
SOURCEBOOK, edited by Andre
Kesteloot and Charles L. Hutchinson.
Published by The American Radio
Relay League, 1991. Soft cover, 275 x

205 x 20mm. ISBN 0- 87259-317-7. .

Recommended retail price $40.00.
The US Amateur Radio Research and
Development Corporation (AMRAD)
Newsletter of June 1980 stated,““There is
some interest at the FCC in amateur
radio experimentation in wideband mod-
ulation schemes, or spread spectrum”.
-Official approval for experimentation
was given in 1986, and since then, a
group of experimenters has developed
theoretical and practical systems for
spread spectrum (SS) communications.
This book consists of articles, papers and
government reports that document the
process whereby amateur SS progressed
from the drawing board to the airwaves.
SS systems employ radio-frequency
bandwidths that greatly exceed the
bandwidth necessary to convey the mes-
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THE ARRL

SPREAD
SPECTRUM
SOU RCEBQOK

sage. These bandwidths generally run
from 10 to 100 times the information
rate. By spreading the power over a wide
band, the amount of energy in any partic-
ular frequency is very much smaller than
for conventional narrow-band modula-
tion techniques. The SS signal may even
be below the noise level.

Coding sequences are used by SS sys-

tems to modulate and demodulate the
transmissions. Receivers without the
code cannot demodulate the encoded SS
signal and will be highly immune to in-
terference from it. Changing the code to
another sequence effectively creates a
new ‘channel’ on which a private con-
versation can take place.

The book contains very detailed ac-
counts of the development of US ama-
teur SS transmissions. It explains how
the progress of solid state technology
made amateur SS feasible, allowing the
generation and deciphering of the modu-
lating codes.

I found particularly interesting the de-
scriptions of the early experiments which
were conducted to overcome the prob-
lems of synchronisation and interference
to conventional broadcasters. Spread
spectrum theory and projects — it is all
covered in this book. It seems that SS
could offer amateurs a great chance for
innovative experimentation.

The review copy came from Stewart
Electronic Components, PO Box 281,
Oakleigh 3166. It is available by mail
order from this address. (P.M.) [ ]
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A look at ham radio in Egypt:

FEW IN NUMBER,

BUT VERY ENTHUSIASTIC

Australian radio amateur Tom King, VK2ATJ is very fortunate — as a travel writer, he often gets to
visit many of those esoteric parts of the world that other hams can only contact by radio! He was
recently able to visit Egypt, and was fascinated to meet some of that country’s small but enthusiastic
ham population. Here’s his report, which shows that compared with Egypt, Australia’s radio

amateurs have a dream run...

In a dusty display case in an easily
overlooked corner of Cairo’s massive
Egyptian Museum is a leather box con-
taining a number of suspended and iso-
lated copper strips. While this almost
prehistoric relic cannot in any way be
compared to the museum’s magnificent
gold and jewelled treasures of King Tut,
just contemplating that the ancient
Egyptians could have invented the first
battery stimulated my imagination into
creating a flurry of ‘radio active’
visions.

In my mind’s eye I could picture a 1n
5/8-wavelength whip the back of a
horse drawn chariot, and a 20m
monoband beam sprouting from the
apex of the Great Pyramid. I couldn’t
quite visualise the earliest transmitter,
but knew that it just must have been
‘rock bound’ with the chief operator
(“handle here is ‘Pharaoh’) pounding
brass during breaks from short wars
with the Nubians — or long evenings
with Cleopatra!

While the occurrence of such situa-
tions and scenes is highly dubious, one
thing is certain: King Tut was about
3000 years too early to have joined the
first Royal Egyptian Amateur Radio
Club or to make use of its SUICR
(Cairo Radio) station facilities.

Although founded back in 1934 there
are still a few ‘G’ callsign holders living
in the United Kingdom today who were
active members of that radio club
during their stay in Egypt. (One of them
is the President of the Radio Society of
Great Britain). This was the time that
the country larger in size than South
Australia was ruled by King Farouk.
The hobby flourished for nearly two
decades during his reign.
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The first 2m moblle operator In Egypt, Ezzat SUTER is a strong voice In Egypt’s
still small amateur radio community.



~ The first setback came in 1952 when
the then President of the Egyptian
Republic, Gamal Nasser, overthrew the
monarchy and stopped all amateur radio
activity claiming his action was ‘in the
interest of national security’.

The order was overturned the follow-
ing year, however, with the issuance of

‘Decision #40 of 1953 for the purpose -

of installing radio equipment for techni-
cal and scientific tests’.

Issued by the Transportation Minister,
it set out 20 points needed to be fol-
lowed by those applying for an amateur
licence, taking the examination and
operating an amateur radio station.

Although this is an officially gazetted
document, virtually all government
bureaucrats and in excess of 99.9% of
Egypt’s 55 million people, do not know
that amateur radio is legal or realise that
the Wireless Division, Ministry of Com-
munication, issues four different grades
of licence — all valid for a year — so
that even schoolchildren can easily be-
come radio operators.

Amateur radio grades

The four grades of licence available are:

1. A code speed of 16WPM is required
along with a pass in electronics theory
and rules and regulations. Grade 1
licence holders can operate on all
bands and use all modes with a power
of 250 watts.

2. A code speed of 12wpm is required
along with a pass in the same exam.
Grade 2 licence holders can operate
on all bands and use all modes with a
maximum of 50 watts.

3.Just a five wpm code speed and a
pass in a basic exam is required.
Grade 3 licence holders can operate
on all bands, but are limited to 30
watts of SSB/CW on the HF bands
and 10 watts on the low VHF bands.

4. The same exam conditions apply here |

as for grade 3, but the grade 4 licence

holder is limited to 10 watts on CW in

the HF bands and 10 watts on the low

VHF bands.

No fixed date is set for the govern-
ment-administered amateur radio ex-
amination which is held in Cairo. An
applicant is given a specific day to sit
for the exam only at the time the ap-
plication is accepted.

Since late 1987, however, there
haven’t been widespread applications or
examinations. A significant number of
suitably qualified Egyptians are
prepared to take the exam, but are not
prepared to pay an application fee tem-
porarily set by mistake!

The bottleneck situation occurred
when an overly zealous junior

X

Providing many with their first Egyptlan contact is Fathy, SUTFN.

bureaucrat felt that the privilege to be-
come an amateur should be worth
E£200 (about A$80). Before that locals
only had to submit E£20 with their ap-
plication fee!

The yearly renewal for a licence
remains at E£20 per year — per piece of
amateur radio equipment! Again this is
a practice not seen in any other country.
As are restrictions on exchanging,
moving and even owning radio equip-
ment.

Obviously the government official on
duty ‘who arbitrarily set the exorbitant
application fee did not realise that no
country in the world charges such a
high amount to public service minded
amateurs, and that many countries en-
courage their amateur population by not
charging any fees at all.

Understandably the Egypt Amateur
Radio Society (EARS) has made a high-
ly justified complaint to the Arab
Republic of Egypt’s National Telecom-
munications Organisation (ARENTO)
stating that no application fee should be
charged (or, at most, only a minimal
amount to cover administrative time for
processing the paperwork) — citing the
non-commercial, non-business nature of
amateur radio.

They also pointed out the hobby’s
beneficial aspects, including its positive
implications for Egypt, which is con-
sidered the most technically advanced
country in the Arab world.

When such a crippling and restrictive
financial barrier is lifted, as must hap-
pen, those passing the relevant exam in
Cairo will join a very small group of

just 24 licenced Egyptian amateurs. All
live in Cairo except for Tarek, SU2TA
of Alexandria, the first ever Egyptian
station in the historic Mediterranean
city. When in Egypt, Saudi Arabia’s
Prince Talal operates with his call sign
SU1UN.

Despite the small number of Egyptian
amateurs, the situation in the republic is
somewhat more prosperous than can be
found in its immediate African neigh-
bours. Libya does not have regular
authorised amateur activity. Sudan has
but three hams, including Sid, the very
AMTOR-active, ST2SA of Khartoum.
And only a few foreigners are on the air
from Djibouti. The situation in Ethiopia
changes, but currently there is little ac-
tivity.

Support from EARS

Egypt’s level of amateur activity is
due mainly to the enthusiastic efforts of
the devoted members of EARS. But it
also helps immeasurably to have at least
one senior government official inter-
ested and favourably disposed to
amateur radio.

In Egypt that important individual is
Eng. Mahmoud M.S. El Nemr, the Head
of the International Telecom Sector, the
government department responsible for
administering the amateur radio exam.

I had a meeting with Mr Nemr, in
which we discussed the importance of
encouraging the development of
amateur radio — which would, in tumn,
stimulate the growth of the electronics
and communications industries in
Egypt. During our meeting the influen-
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Egyptian Hams

tial official said he personally hoped
that the number of amateurs would in-
crease. “Would he be one to join the
hobby?”’ I asked. *“No, the level of work
related committments is just too great™,
he said.

The amateur radio movement in
Egypt will undoubtedly continue to
grow even, if its progress is only
measured in terms of a handful of new
callsigns every few years. This figure
would be greatly increased if only a few
relatively simple issues could be satis-
factorily resolved.

First and foremost is the estab-
lishment of suitably equipped club
premises. For many years, EARS meet-
ings were held on a rotating basis in a
member’s home. An increase in mem-
bership numbers and the need for more
space in which to conduct electronics
and code classes created problems,
which were generally solved in early
1988 with the acquisition of a room on
the 13th floor of the Wireless Officers
Club in Ramses Square. SU1AH,
Ahmed and the Chairman of the Of-
ficers Club, Mr Zakaria Shahat were in-
strumental in securing a dedicated
meeting room.

Club station

While radio meetings are occasional-
ly held on the first Saturday of the
month, amateur operations are not yet
authorised even though an application
for HF and VHF activities along with a
request for the callsign SUIARS has

long been held by ARENTO. When per-
mission is granted EARS will have a
major problem with equipping Egypt’s
first club station with radio gear, as well
as with instructional supplies for train-
ing students.

Assistance could be obtained more
easily if EARS had a high profile patron
like Susan Mubarek, wife of the Presi-
dent of the Arab Republic of Egypt.

Her husband could easily become an
amateur himself, as he is the holder of a
radio operator’s licence obtained when
he was a pilot. Mrs Mubarek is already
heavily involved with youth and com-
munity activities, and would be the
ideal individual for the role of Patron of
the Egypt Amateur Radio Society.

One individual who would be most
grateful if Egypt’s first lady did become
involved with the hobby is Saad Sayed
Adul Maguid, Inspector of English for
the New Valley Govemate in El Kharga,
an oasis southwest of Cairo. Apart from
his contact with schools throughout a
vast desert area, Mr Maguid is trying to
get boy scouts in this isolated and rural
area involved with amateur radio. The
problem is training materials and equip-
ment.

Amateur radio equipment is not sold
in Egypt but it’s available in neighbour-
ing Israel, as a result it’s very difficult
for any newcomer to obtain books or set
up a suitable station.

While it’s not yet economically viable
for any Egyptian electronics entre-
preneur to begin manufacturing amateur
radio kits or modules, this could be a
possibility in the future. A more likely
solution involves making a few correc-

Hosni, SUTHK, and daughters SUTMK, Magda (left) and SUINK, Manal, are

Egypt’'s most active VHF family.
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tive ‘pen marks’ on an official docu-
ment,

Permission to personally import
amateur radio equipment can be granted
only by ARENTO. But it is a time con-
suming exercise, requiring a number of
forms and payment of a totally unrealis-
tic 200% rate of duty! Yet if a computer
enthusiast wants to import equipment,
paperwork is far simpler and the duty
level is just 5%. (Perhaps this abnor-
mality will be adjusted when govern-
ment officials understand that amateur
radio is a frequent training ground for
those proceeding to careers requiring
computer skills!)

Duty free equipment

Even when the duty on amateur radio
equipment is reduced to the level of
computer equipment, or better yet
abolished altogether, most Egyptians
would still not be able to afford a new
HF transceiver. (The average annual in-
come in the country is US$700 OR
A$910).

With a number of amateurs already
licenced but without equipment, and
more equipment-less amateurs to be
licenced after the application fee fiasco
is resolved, the equipment situation is
very critical. Amateurs in any country
could play an instrumental role in as-
sisting with donations of usable equip-
ment or used equipment for sale at very
reasonable rates. But even then Egyp-
tian amateurs will have to complete a
mountain of paperwork and pay an
astronomical rate of duty.

Working to change such restrictive
legislation and excessive duty has been
one interest of EARS. Egypt’s sole
‘voice’ for amateur radio operations be-
came stronger on November 16 1987
when EARS’ officials were notified of
the Society’s acceptance as a fell mem-
ber of the International Amateur Radio
Union.

This influential organisation is noted
for its dedication in assisting develop-
ing countries to cultivate amateur radio
as a national resource.

Office bearers
Currently the officers for EARS are:

President SUIER, Ezzat
Vice President SU1AH, Ahmed
IARU Liaison Officer SU1ER, Ezzat
Secretary/Newsletter

Editor SU1IHN, Hamed
Treasurer SUI1FN, Fathy
2m Officer SUIFK, Hosni
Awards Manager SU1BA, Bass

Apart from these officers, EARS has
established an education wing with
SU1AH as CW trainer, SUls HK and



FN as instructors in electronics and
SUIER as course coordinator. As well,
SUIER is the society liaison officer
responsible for dealing with licencing
and other regulatory matters within

Egypt. Despite a full time engineering

job and dual voluntary duties with

EARS, Ezzat SUIER, is one of the

more active amateurs in Egypt. From

his suburban home, Ezzat operates one
of the country’s more sophisticated
amateur stations. He was the first to ob-
tain permission for mobile VHF opera-
tions. Along with SUls HK, FN, CR,

DZ and AL, he is active on AWTOR

(14.076 Mailbox) and Packet

(14.072MHz). Ezzat’s three daughters,

Sali, SU1SR, Rehab, SUIRR and Magi,

SUIMR are also licenced amateurs.
During seven months of Iraqi occupa-

tion in Kuwait, SUIER was in contact

with 9K2DZ. From behind a false wall
in the basement of his Kuwait City
home, Abdul Jabbar Marfi — who holds
the Egyptian callsign SU1DZ — secret-
ly sent messages to Ezzat about the wel-
fare of Egyptians in Kuwait. Ezzat

regularly checks into the European DX

Net (14.245MHz at 0800Z, Saturdays)

to provide stations with an Egyptian

contact and to talk to OEGEEG, the

Egyptian-born Dr Salim; the Arabian

Net (14.250MHz at 0600Z, Fridays)

and the daily DX Family Hour Net

(21.345MHz at 1830Z).

Newcomers to the Nets often barrage
Ezzat with a number of common ques-
tions, which receive the following
answers:

o Egyptian amateurs do not have QSL
managers and there is no QSL bureau.
Send cards direct via the call book ad-
dress.

o There are no /SU call signs issued for
visitors. Anyone using such a callsign
is an illegal operator.

@ SU3 callsigns have never been issued
for Sinai operations.

e All correspondence is to be sent via
SUIER, PO Box 78, Heliopolis, Cairo
11341, Egypt.

e The address of the Egypt Amateur
Radio Society is Floor 13, Flat 10,
Ramses Building, No 6 Ramses
gguare, Cairo, Egypt; telephone 754

7.

o Published every two or three months
more or less, is the club newsletter
Egyptian Echos. Copies will be posted
to any interested amateur who sup-
plies an SASE to Hamed SU1HN, PO
Box 1578, Alf Maskan, Cairo, Egypt.
Another active ham is SU4FN. Fathy

has provided many radio enthusiasts

with their first CW or phone contact, as
well as that all-important first SU1

These QSL cards confirm contacts with Egypt’s most actlve amateurs.

QSL. While his wife does not join in
with amateur activities, both of Fathy’s
sons plan to obtain licences. SUIFN is
also very fond of digital communica-
tions, with packet being his favourite.
The QSL cards of Hosni, SUIFK are
also in demand, but for a different
reason. SU1HK is a keen 2M FM
operator. Encouraged by his wife
Magda and daughters, SUINK, Manal
and SUIMK, Magda, Hosni has the
very best hilltop QTH in an otherwise
flat Cairo. Sited some 250m above sea
level in the rock-rich hills which the
Pharaohs quarried for their pyraminds,

this enthusiast has worked nearly a-

dozen countries on VHF including
Malta; Turkey; Kuwait; a mobile station
in Greece, as well as the Athens

‘repeater; Israel (it’s 500km to the

145.775MHz Tel Aviv repeater, which
is frequently accessible): Lebanon and
the R4 repeater in Jordan. Another fre-
quent entry in the SUIHK log book is
the R2 repeater in Cyprus, a 145.650-
MHz machine some 600km away. Most
recent were 2m SSB and FM con-
tacts with Italy, and a 150mW simplex
contact with the Greek Island of
Rhodes. As no repeater exists in Cairo,
Hosni, like the dozen other active 1m
operators in the capital hopes that King
Hussain, JY1, will be instrumental in
setting up a high-sited repeater at Agaba
in the far south of Jordan — which
could be accessed from Cairo.

Because of the vast expanse needed to
house Cairo’s exploding population
(Africa’s largest city has some 13 mil-
Continued on page 95

Mr Mahmoud M.S. Nemr, Head of the International Telecom Sector and author
Tom King, VK2ATJ (right) discuss some of the problems and potentlal facing

amateurs In Egypt.
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LONGER LIFE

FOR NICADS - 1

Nickel-cadmium (NiCad) batteries are widely used in many applications, because they are inex-
pensive and re-chargeable. However, they often fail long before their rated 400 charges. This article
looks at the reasons for such failures and their prevention. It also gives some simple circuits for
discharging and preventing overcharging which can greatly increase the useful life and capacity of

NiCad cells.
by JAMES MOXHAM

NiCad cells fail in several ways: they
may go open circuit, short circuit or
they may leak electrolyte. The general
result is that the cells have to be
thrown away. To understand why they
fail, the basic chemical reactions need
to be understood.

A NiCad cell can be thought of as
two plates with an electrolyte-soaked
separator in between. The positive

" plate is an oxide of nickel, Niz2Os; the
negative plate is cadmium and the
electrolyte is potassium hydroxide.
The chemical reaction is as follows:
Ni203+Cd+3H202N1(OH)2+Cd(OH)2

charged discharged

The difference from other recharge-
able cells such as lead-acid and nickel-
iron types is the reaction during
overcharging. In unsealed cells, the
large excess of electrolyte means that
the charging energy can be dissipated
by the electrolysis of water. The water
is periodically replaced. In NiCad cells
there is very little water, so a reaction

is required which effectively results in .

no loss of electrolyte.

normal charging:
2Ni(OH)2 +20H — Ni203+3H20+ 2¢™

Cd(OH)2+ 2¢” -»Cd + 20H"

overcharging (electrolysis of water):

40H - 02+ 2H20 +de™

4H20 + 4¢” —»2H2+ 4OH"

Note: e” = the charge on an electron.
The current is the flow of electrons
released by the first haif of the reaction
to the second half where they are ab-
sorbed.

By providing excess Cd(OH), the
hydrogen gas is not formed. The
oxygen gas’ diffuses back to the nega-
tive electrode where it reacts with the
cadmium:

2Cd + Oz2+ 2H20 — 2Cd(OH)2 + heat

The overcharging can be detected by
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a slight rise in temperature, which is in
the order of 5°C for a D cell on normal
charge.

Loss of electrolyte

NiCad cells often fail from loss of
electrolyte. In order for the oxygen to
diffuse between the plates, the gap be-
tween them is made as small as pos-
sible. This means that there is very
little electrolyte present in the cell
compared with an unsealed type of
cell. Since water is actually part of the
chemical reaction, it follows that a loss
of a very small amount of water results
in a large loss in capacity. Such water
loss can occur when a reverse polarity
is applied to a cell.

Apart from accidentally charging
cells back-to-front, reverse-charging
occurs most often to the first cell in a
battery to go flat. When this happens,
the current flowing through the flat
cell from the other cells effectively
reverse- charging it so that its polarity

TIME

VOLTAGE
v o

]

K4 PHASE A | PHASE B

Flg.1: The discharge curve for a flat
NiCad cell in series with others. Note
the polarity reversal.

is reversed. The discharge curve for

such a cell is shown in Fig.1.
Electrolyte decomposition occurs

during phase A and phase B, resulting

in permanent loss of capacity. Oxygen
is formed during phase A, where any
extra cadmium is being converted to
cadmium hydroxide. In phase B,
hydrogen is also formed. The process
is also a vicious circle; on the next dis-
charge this cell is more likely to go flat
first, losing even more electrolyte. The
result is a battery with one cell that
will not work at all.

There are several solutions to the
problem. One can provide a low volt-
age cutout mechanism, that stops dis-
charge before reverse charging can
occur. Another solution is to only use
one cell and step the voltage up using
an inverter circuit. A third option is to
provide reverse protection diodes in
the configuration shown in Fig.2. Un-
fortunately this provides only partial
protection, because most diodes have
forward voltage drops of about 0.6V.
The cells are held in phase A, but this
still results in electrolyte loss after the
cadmium runs out. Schottky diodes
have the lowest forward voltage drop
and work best at currents greater than
0.5A, but they still only delay destruc-
tion of the cell and can cost as much as
the cell itself.

Incorrect charging

The rate at which oxygen recombina-
tion during overcharge can proceed is
dependent amongst other things on the
amount of extra cadmium present, and
on the ambient temperature. The
designed rate for standard cells is C/10
at 20°C, where C is the capacity in
ampere hours (Fh). Overcharging cur-
rents higher than this will result in a
buildup in gas pressure until the safety
Ilalve opens, resulting in electrolyte
0sS.

Another point to watch is that at



Flg.2: Reverse protection diodes can
befitted across each serles-connected
cell to prevent polarity reversal.

lower temperatures the oxygen recom-
bination process becomes much
slower. Since cells are often charged in
outbuildings for safety reasons, it is
possible to damage cells even at the
standard charging rate. Manufacturers
recommend 0.1C charging to be done
between +10 and +30°C.

Degradation

As well as damaging the cell by loss
of electrolyte, they are also damaged
by the degradation of the plates and
separator. Due to the dangers of over-
charging, it is tempting to think that a
trickle charge over a long period is the
best solution.

Unfortunately this can cause another
mode of failure, known as dendrite for-
mation. Under ‘some circumstances
during charging, the cadmium can be
deposited in the form of dendrites,
which are miniature tree-like forma-
tions. If these grow long enough, they
can actually provide a short circuit be-
tween the plates. Because dendrites
grow during charging, it is possible for
a bridge to be formed partway through
the charge, diverting further charging
current through the dendrite.

On discharge, this cell goes flat
much too quickly and is said to have
lost capacity.

Eventually one cannot get any
charge at all into the cell, and it is
thrown away. The conditions that
favour dendrite growth appear to be
gentle cycles of charging and discharg-
ing, and prolonged periods of over-
charging.

Another problem associated with

prolonged overcharging is degradation
of the separator between the plates.
The separator material is usually
fibrous polypropylene or nylon, and is
attacked by the oxygen diffusing be-
tween the plates during overcharge.
This attack can be made worse by the
high pressures and temperatures as-
sociated with high current.

To avoid these problems, charging
should be terminated shortly after the
oxygen recombination phase has
begun. There is no cure for a damaged
separator, but techniques for dealing
with dendrites are dealt with later in
the article.

Electrolyte creepage

This seems to be a problem with only
some brands, and manifests itself as a
furry white deposit on the top of the
cell.

The culprit is the highly reactive
potassium hydroxide electrolyte,
which can leak past the seal at the top
of the cell.

This is then converted to the less
reactive potassium carbonate, on con-
tact with atmospheric carbon dioxide.
Both compounds attack metal, leading
to poor electrical contact with battery
holders.

The best cure is to avoid purchasing
that particular brand again. I have used
some cheap brand cells that have never
shown this problem, whereas all six
cells of one more expensive brand
leaked electrolyte before they were
discarded.

Charging

Nicad cells have a very low internal
resistance which is of the order of 0.01
ohms for the sintered plate variety and
thus must be charged from a constant
current source. There are four different
charge rates: trickle, normal, fast and
ultrafast.

Trickle charge is used when the cells
are only needed occasionally but al-
ways have to be charged — for ex-
ample, in emergency lighting systems.
A charge rate of 0.01C will compen-
sate for self-discharge, whereas a rate
of 0.02 to 0.05C will also charge the
cells. Rates over 0.06C are not recom-
mended for indefinite periods.

The normal (overnight) rate is 0.1C
for 14 hours. After this time all cells
should have gone into the oxygen
regeneration stage, at which time
charging should be terminated. At this
rate the maximum permissable charge
time is 30 days.

Fast charging from 0.3C to1C is pos-
sible, provided that the cells are

prevented from overcharging. This is
commonly done by measuring the in-
crease in temperature associated with
overcharging, or by a timeout
mechanism.

Measurement of the voltage rise
across the cell cannot be used to detect
the overcharged state.

Ultra fast charging at rates of up to
20C is often used by model plane and
boat enthusiasts. Special techniques
are required for this.

Many NiCad charging circuits have
been published in the past, but most
seem either to be too complicated or
costly. Several circuits that use only a
handful of components and can be
wired up on a simple tag strip, will be
given in the second of these articles.

Discharging

It is often quoted that NiCads tend to
lose capacity if they are never com-
pletely discharged. This is known as
‘shallow discharge memory’ and can
be rectified by 3-4 charge/discharge
cycles.

Another problem can occur if cells
are always discharged in combination
— as in a battery, e.g., the 9V NiCad.
In this situation, it is inevitable that
some cells will go flat before others
do. If the cells are then discharged
together, this means that some cells
spend more time in the oxygen
regeneration stage, reducing their life
expectancy.

For both these reasons, cells should
be individually discharged before
recharging. The best and cheapest way
to do this is to discharge each cell
through a resistor. This not only
prevents the possibility of reverse-
charging, but also ensures that the cells
are completely discharged before
recharging. Fig.3 shows the ap-
propriate circuit and a possible arran-
gement.

The maximum continuous rate of
discharge is 2C, or briefly 4C. The
limitation to discharge currents is the
temperature of the cell which should
not exceed 50°C.

The resistor values given assume the
cell has an average voltage of 1.2V and
90% of rated capacity. Discharging at
0.5C, the process will take 2 hours.

The rate of discharge is a com-
promise between having to wait for the
cells to discharge, and overheating. I
chose an arbitrary rate of 0.5C which
will discharge a completely charged
cell in just under two hours. If the
resistors are. mounted where they can
be felt this gives an indication of when
the cells have discharged.
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NiCad Life

(a)
S
_(\
ﬂ {optional)
1 CELL ™= R
(b)

RESISTOR

Flg.3: A simple system to allow
Individual discharging of each NiCad
cell. Values for resistor R are shown in
the table below.

SIZE CAPACITY RESISTOR

AAA  180mAh 15 ohm, 0.25W
AA 450mAh 5.6 0.5W
C 1.2Ah 2.2 1w

D 1.2Ah 2.2 1w

D 4.0Ah 0.68 2wW

One characteristic of NiCad cells
that should be noted here is self-dis-
charge, which occurs even if the cells
are not being used. Figures vary but
typical values are a 35% loss of
capacity in 30 days at 20°C. A cell can
completely discharge itself in six
months.

Voltage monitoring

As mentioned previously, one of the
quickest ways to destroy a NiCad is to
reverse charge it, as may happen to the
first cell in a stack to go flat. One way
around this is to monitor the voltage of
the complete stack or group of cells,
and provide a warning when one cell is
discharged.

Rejuvenating ‘dead’ cells

Dendrite formation as discussed ear-
lier, is a very common failure in NiCad
cells, resulting in ‘lost capacity’. The
fault is often first noticed at the end of
a discharge, where one cell will
measure zero volts across it even when
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the load is removed. At the end of
charging at the 0.1C rate, the cell will
still measure zero. Cells such as this
can generally be rejuvenated using the
method outlined below. It is not
suitable for rejuvenating cells that are
open circuit; these have most likely
lost electrolyte, from either leakage or
excessive current in either direction.
First apply the normal 0.1C rate and
measure the voltage across the cell.
Don’t worry if nothing happens, but
arrange to be able to supply a charge of
about 2C.

Apply this in bursts and note the

voltage the cell settles to, in between.
This will probably be zero at first but
the cell should soon come ‘unstuck’.
Continue charging for a few minutes,
but work in bursts to ensure the cell
does not overheat. The cell should not
be allowed to get anywhere near full
charge. Next discharge the cell through
a low value resistor (e.g., 0.5 ohm,
5W).
The theory behind this treatment is
that the heavy charge will melt any
dendrite causing short circuits, whilst
depositing cadmium metal on the plate
to give a usable charge.

The heavy discharge will then
oxidise any remaining dendrites first,
because these will offer a lower resis-
tance path than the electrolyte.

The cell should then be recharged at
the normal 0.1C rate, and should hope-
fully go through to the oxygen
regeneration stage.

This can be checked by discharging
the cell at 2C or so for about a minute,
and noting the voltage it settles to after
a further minute. If this is significantly
lower, say S0mV, then the cell has
reached overcharge.

The cell should then be left on low

.current (say 0.6C) for a further 24

hours. This is because the most effec-
tive dendrite removal occurs when the
cells are on overcharge.

The dissolved oxygen diffusing
across from the nickel plate tends to
attack the dendrites first, dissolving
the cadmium and re-depositing it on
the cadmium electrode. Overcharging,
whilst generally harmful, in this situa-
tion is beneficial to the cell.

The cell should then be cycled
through three or four alternate
charge/discharge cycles, before being
returned to the stack.

Readers who look up reference 10
will find charge/discharge rates of 10C
specified, instead of the 2C used here.

I have found the lower.rate seems to
be just as successful as the high rate,
with the exception of a few very

‘obstinate’ cells. The 10C rate has the
disadvantage of causing large
electrolyte losses through gassing,
which can often be heard as a bubbling
noise.

Practical hints

e Build a range of dischargers, as
shown in Fig.3. All cells should be
completely discharged before
recharging. In addition the capacity
of cells can often be markedly in-
creased by charging and then dis-
charging them three or four times.

@ Avoid trickle-charging. A manage-
ment scheme for cells to be used on
standby, such as in a torch, is to
remove the cells from the device say
one a month, completely discharge
them individually and then recharge
them.

e Use alkali cells if the device is only
used intermittently. This includes
TV remote controllers and almost all
9V battery powered devices. NiCads
should only really be used if you are
replacing ordinary cells more than
about once a month.

e Avoid using the 9V rechargeable
battery. Most brands only give 7.2
volts, they are expensive and if one
cell fails then the whole battery has
to be thrown away.

e Build low battery indicators into
devices if this is possible. Avoiding
reverse-charging greatly prolongs
the useful life of cells.

e Don’t persistently overcharge cells.
If you keep forgetting to turn them
off, consider using a timer circuit.
Alternatively use an alarm clock as a
reminder.

@ Avoid charging at rates greater than
0.1C, without some form of cutout
mechanism to prevent overcharging.

Using these few simple ‘manage-
ment rules’ the useful capacity and life
of NiCad cells can be greatly in-
creased, resulting in further savings
and increased reliability.

The second of these articles will
describe the design and construction of
various charging circuits and low bat-
tery indicators. Also included will be a
circuit for a dendrite-suppression
charger using periodic current reversal.
A list of useful references will be given
as well.

(To be continued) ]
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Now there’s a 100 MHz
digital scope that handles
justlike analog.

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

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

instantly to the slightest control
change.

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

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

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

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

Melbourne 272 2555.
HEWLETT
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A Better Way.
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THIS PRECISION PLIER SET IS

YOURS FREE WHEN YOU SUBSCRIBE
TO ELECTRONICS AUSTRALIA

Subscribing to Electronics Australia with
ETI has always had its benefits, but right now
we're offering a super bonus, that moies it even
better than ever.

Everyone who takes out a subscription,
renews or extends their existing subscription to
EA will receive free, this Dick Smith
Electronics precision tool set valued at
$29.95, consisting of

P

B 5 PIECE

1

S PIECE MINI PRECISION TOOL SET

OROP FORGED ® HARDENED = TEMPERED ® WIGH-CARBON STEEL me
Made In Taiwan )

HURRY THIS GREAT OFFER
ENDS 2ND OCTOBER, 1891

® 115mm Diagonal cutting pliers

® 127mm Needle nose pliers

® 127mm Flat nose pliers

® 127mm Bent nose pliers

® 115mm End at pliers

So subscribe or renew now for only $47 (12
issues) to receive this great gift an! save over
20% on the cover price. -
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5 1/4"HD 32795 32695 5 1/4.: HD $1 9‘95 ! and lu_ncu'on:' and lenlur_e- far beyond the VGA fundnrd..Noming aurpasses the V_(?A

Graphics Adapter when it comes to high resclution graphics! This card has the sbility to

produce 256 colours out of 256K in both 640 x 400 and 1024 x 768 resolutions.
= Othe_r festures of this card include: - DIP Swilche- - DB-15 conr\e_cior. For analog
ff HARD DISK DRIVES &L [ e soootnip vn craimee i Eage comesior.For PN PCAT wr
TO SUIT EVERYONE! T e
X18072 VGA CARD 16 BIT NO RAM (E)(P1;:)‘|Il2 :;:
42 MEG HARD DISK FOR XT X18074 VGA CARD 15 BIT 512K (EXP TO 14 - $269

28ms A I » / olo X 18076 VGA CARD 16 BIT (1t MEG) $299
CONTROLLER FAST STEPPER..........$549 SAVE UP TO AN INCREDIBLE_$900 ON

: MATH CO-PROCESSORS THIS MONTH'!!!! I
8U28, \| Ppu .0.-.!...0. b !
80387DX-33

80387SX-16
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GENISCAN GS-4500

85 M HARD DISK FOR AT The best solution for desktop

A TYEAR ublishing with OCR software.
SRS A JC e ‘\ | ghe GS-ASOOgis a hand held scanner that can
CONTROLLER VO|CE CO“_ 5 transfer graphic images such as photographs,
drawings, text, and clip art directly to your
computer screen. It is capable of scanning up to 105mm In 2 different
modes. Letter or photo. It also has a resolution control switch to select the
amount of brightness to be used, and can also control the amount of colour
shade. The scan width and contrast are software adjustable. The letter
mode scans in black and white. This mode can be used for artwork and
scanning text to a text file. The file can then be converted to word and text
processor readable form through the use of the OCR System’s ReadRight
Optical Character Recognition software. The Photo mode is used to scan
graphic material in 4 different shades of grey.

CONTROLLER VOICE COIL da [ -

All Hard Disk capacities are formatted. IDE/FDD drives are already
low level formatted so you only have to “F DISK" to high level oY -

format them. Please note you need DOS 4.01 to format these to 351”3' MDRI'VEbrKIkT‘ Y.E DATA 3.5" 1.44/720/360 DRIVE
their maximum capacity as drive “"C" or otherwise you will have to Eha sz”":'"fda ‘(‘;r“

partition as “C", "D","E:", etc. if you have an earlier A ada‘:::eyr p

version of DOS ; - Floppy disk controller card which controls 1 .44/720/360 drives

\DOS 5.0 NOW AVAILABLE. ONLY $129.00

ROD IRVING ELECTRONICS
Ali saies tax exempt orders and Errors and omissions excepted

CITY: 48 A'BECKETT ST, MELBOURNE PH: (03) 663 6151  FAX: (03) 639 1641 whoiasale mauiias to: e e
NORTHCOTE: 425 HIGH ST, NORTHCOTE  PH: (03) 489 8866  FAX: AS PHONE. AITRONICS WHOLE SALE
SYDNEY: 74 PARRAMATTA RD, STANMORE  PH: (02) 5193134 FAX: (02) 519 3868 56 Renver Road Clayton

MAIL ORDER: §6 RENVER RD, CLAYTON PH: (03) 543 7877 FAX: (03) 543 2648 :ggn(eo 3()03; 342% 42';66 (3 tines}

g
¢
-
0
=
o ;
L
—
L
U
Z.
>
=
Q
0
=




S RITRON QUALITY RITRON POWER

RITRON

(286-16 )

80286-12 CPU
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 "CLICK" KEYBOARD
JAPANESE KEYBOARD SWITCHES
MINI CASE & 200W POWER SUPPLY
SUPA VGA COLOUR MONITOR (1024 x 768 res)
SERIAL, PARALLEL, GAME PORT
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY
256K VGA CARD. DOS5.00 1BM* COMPATIBLE
SPREADSHEET, WORDPROCESSOR & DATABASE

“assemsieos $1,499 nxuc.

TESTED
$1,350 t1AxEX

=
\, /;',— 1

e LU

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 "CLICK" KEYBOARD
JAPANESE KEYBOARD SWITCHES
MINI CASE & 200W POWER SUPPLY
SUPA VGA COLOUR MONITOR (1024 x 768 Res)
2 SERIAL, PARALLEL, GAME PORTS
3 YEAR "AUSTRALIAN " PARTS & LABOUR WARRANTY
256K VGA CARD. DOS 5.00 IBM* COMPATIBLE
SPREADSHEET, WORDPROCESSOR & DATABASE

SOFTWARE INCLUDED. 1 549
TAX INC.

.
] 754

IR 75 1144

MBI

IN AUS TRA UA

RITRON

<3868X-21 )

80386SX-16 CPU

42 MEG 28ms HARD DRIVE
1.2 MEG 5 1/4” DISK DRIVE

1MEG RAMext to 4 MEG
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution)
SERIAL, PARALLEL, JOYSTICK PORTS
MINI CASE & 200W POWER SUPPLY
101 KEYBOARD WITH DOS 5.00
256K VGA CARD. 1BM* COMPATIBLE
3 YEAR AUSTRALIA PARTS & LABOUR WARRANTY
SPREADSHEET, WORDPROCESSOR & DATABASE

SOFTWARE INCLUDED., 1 8 9
4 TAX INC.

ASSEMBLED&
TESTE
$1,695 raxex.

IN AUS TRA LIA.

ASSEMBLED &
TESTI
$1,395 1ax ex.

IN AUSTRALIA

RITRON

@ssxa?)

80386S5X-20 CPU
1 MEG RAM EXP TO 4 MEG
27Mhz LANDMARK SPEED TEST
1.2M JAPANESE F.F.D. 256K VGA CARD
42M HARD DISK DRIVE, 28ms ACCESS
101 EXTENDED "CLICK” KEYBOARD
MINI CASE & 200W POWER SUPPLY
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution)
' SERIAL PARALLEL GAMES PORTS

AN i1

3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY |

DOS 5.00 IBM* COMPATIBLE
SPREADSHEET, WORDPROCESSOR & DATABASE

SOFTWARE INCLYDED. TAX
* SHAREWARE SOFTWARE 1 INC.

RITRON
EXECUTIVE

( 386-57 ) ks

80386-32 CPU 128K CACHE ON BOARD MEMORY
1 MEG RAM EXP TO 16 MEG
57Mhz LANDMARK SPEED TEST
42 MEG HARD DISK 28ms ACCESS TIME
1.2M JAPANESE BRAND F.D.D
101 EXTENDED "CUICK" KEYBOARD
SERIAL PARALLEL GAMES PORTS
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution)
MIN! CASE & 200W POWER SUPPLY
256K VGA CARD (256 COLOURS)
DOS 5.00 IBM* COMPATIBLE
3 YEAR "AUSTRAUAN" PARTS & LABOUR WARRANTY
SPEADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED.

$2,295 TAX INC.

RITRON
EXECUTIVE

(386-57 )

8038640 CPU 128K CACHE ON BOARD MEMORY
1 MEG RAM  EXP TO 16 MEG

5§7Mhz LANDMARK SPEED TEST

85 MEG HARD DISK 18ms ACCESS TIME

1.2M JAPANESE BRAND F.D.D DOS 5.00

101 EXTENDED "CLICK" KEYBOARD

SERIAL, PARALLEL, GAMES PORTS 512K VGA CARD
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution)
MINI CASE & 200W POWER SUPPLY

3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY
SPEADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED. *SHAREWARE SOFTWARE
ASSEMBLED & TESTED IN AUSTRALIA.

$2 49 r:cx WITH 200 MEG DRIVE

[ DR T 11

ASSEMBLED & TESTED ASSEMBLED & TESTED $3,395 mxme
INAUSTRALIA, $1 71 0 1axex IN AUSTRALIA. $2,065 Taxex $2 250 mxex  $2,895 maxex.
"RITRON RITRON “RITRON
EXECUTIVE EXECUTIVE EXECUTIVE

486-75

80486SX-20 CPU 64K CACHE ON BOARD MEMORY
1 MEG RAM  EXP TO 32 MEG
75Mhz LANDMARK SPEED TEST
43 MEG HARD DISK 18ms ACCESS TIME
1.2M JAPANESE BRAND F.D.D DOS 5.00
101 EXTENDED "CUCK" KEYBOARD
SERIAL, PARALLEL, GAMES PORTS, 1MEG VGA CARD
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution)
MINI CASE & 200W POWER SUPPLY
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY
SPEADSHEET, WORDPROCESSOR & DATABASE
SOFTWARE INCLUDED. *SHAREWARE SOFTWARE
ASSEMBLED & TESTED IN AUSTRALIA.

$2,99 ax ng 200 MEG DRIVE
. 3,895 taxinc.
$2,795 1axex

| MWW gy

33,595 TAX EX.

; $3,1 95 1axex.

("486-115 )

80486-25 CPU
ON BOARD CACHE. 1MEG OF RAM
115Mhz LANDMARK SPEED TEST
43 MEG HARD DISK 12ms ACCESS TIME
1.2M JAPANESE BRAND F.D.D
3.5" 1.44M JAPANESE BRAND F.D.D
101 EXTENDED "CLICK" KEYBOARD
SERIAL, PARALLEL. GAMES PORTS
1 MEG VGA CARD DOS 5.0 IBM* COMPATIBLE
VGA COLOUR MONITOR (1024 x 768 Resoiution)
MINI CASE & 200W POWER SUPPLY
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY
SPREADSHEET, WORDPROCESSOR & DATABASE SOFTWARE.

WITH 200 MEG DRIVE
$3,445 TAX INC. 34,395 TAX INC

$4,095 taxex

|(Ca86-157

,. SPEADSHEET, WORDPRCESSOR & DATABASE SOFTWARE.

\;‘!m;

80486-33 CPU  ON BOARD CACHE. 4 MEG OF RAM
157Mhz LANDMARK SPEED TEST

200 MEG HARD DISK 12ms ACCESS TIME

1.2M JAPANESE BRAND F.D.D

3.5" 1.44M JAPANESE BRAND F.D.D

101 EXTENDED "CLICK" KEYBOARD

SERIAL, PARALLEL, GAMES PORTS

1 MEG VGA CARD DOS 5.0 IBM* COMPATIBLE
VGA COLOUR MONITOR (1024 x 768 Resolution)
TOWER CASE & 220W POWER SUPPLY

3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY

ASSEMBLED & TESTED
IN AUSTRALIA.
IDEAL CAD MACHINE!

$4,695 TAX INC.
$4,350 TAX EX.

ROD IRVING ELECTRONICS Est. 1977.

$1-$9.99.....$3.00

Postage rates

All sales tax exempt orders

to : RITRONICS WHOLESALE

Thess postage
ratss are basic
postage only up to
5Kg. Road treight,

56 Renver Rd, Clayton, Victoria .

MAIL ORDER HOTLINE: 008 33 57 57. (ORDERS ONLY) ENQUIRES: (03) 543 7877 Ph: (03) 5432166  Fax: (03) 543 2648

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

$10 - $24.99..$3.50
o S MAIL ORDER & CORRESPONDENCE
P.O BOX 620, CLAYTON, VICTORIA. 3168.

CITY 48 A'BECKETT ST. MELBOURNE. PH. 663 6351/ 639 1640, FAX: 639 1641. §[$50 - $99.99..$6.00 % thic
NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131. $100 - $199...87.00  iterne will be : R occa
. H . . ch. d at Tors d ficath
SYDNEY:74 PARRAMATTA RD, STANMORE. PH: (02) 519 3134. FAX: (02) 519 3868 | |$200 - $500...FREE w:.':“'"._ subject o change. “IBM, PC, n‘;‘;_n ragletersd

ACN: 005 428 437 $500 PLUS...FREE tademariks of Inlemational Business Machines.
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* #* *GREAT RANGE! GREAT PRICE! # # *

3
| MONITOR MOVER ARM 1

1
|
[}
1
[}
Position your monitor
exactly where you want
- Maximiae desk space! |
» Solid ateel structure
- Span 33cm
- Tray 30cm (tilting /- 15)
« Desk clamp range 3cm -7.5cm
« Maximum load 50 kg
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1-9 10+
C20092 $9.85  $9.50
Size: 210 x 11.5 x 30m
C20094 $9.95 $9.50
Size: 210 x 25.4 x 50m
C20096 $19.95 $17.95
Size: 210 x 25.4 x 100m
C20098 $3.95 $9.50
Size: 216 x 25.4 x 30m
C20100 $11.95 $11.50
Size: 216 x 24.4 x50m
C20102 $9.95 $9.50

RIBBONS

PRINTER RIBBONS

TO SUIT:
- CP80, SX80, DP8O, BX100,
BX100, MB100,

19 104
C22036 $19.85 $17.85

- MX80,FX80, RX80, FX800,

MX70, MX80, LX800.

Cc22031 $16.95 $15.25

. MX100, FX100, RX100, LQ1000
C22002 $19.95 $17.95

. LX80 :
C22003.........$12.85 $11.95
. CITOH 8510 - 1550 -

C22051 $13.95 $12.50
NATIONAL PANASONIC
KXM110 PRINTER RIBBON

C22034

IBM PRINTER
LEADS

- SUITS IBM* PC/XT,
COMPATIBLES

+25 PIN"D" PLUG (COMPUTER
END ) TO CENTRCNICS 36 PIN
PLUG.

+ 1.8 meters

« 3 metres
P19030......cc.covicvmmn e
+10 metrea

$14.95
$19.95

$39.95

CH (o)

CONTINUOUS POWER

FILTER SPIKE ARRESTOR
The Fortron CPF Filtered Electronic
Spike Protector provides a protective
elect:onic barner for microcompulers
printers telephone systems and
modems electronic typewnters
Audio and stereo systems and other

© sensilive electronic eguipment

The CPF provides prolection from
dangerous electrcal spikes that can
cause anything from obvious damage
(ke immediate equipment faiure} 1o
less obvious harm that can drastically
shorten a system s ile
CPF s supenor circuitry design and
senu conductor technology responds
instantly to any potentially damaging
over voltage ensuning sale trouble
hee operation
Addtionally CPF < titenng capabiiity
hetps eliminate troublesome and
annoying inlerference general hash
created by smail motors Huorescent
lamps and the hike that threaten the
pertormance and shorten equipment
Ife of unprotected electronc
components
SPECIFICATIONS:
Electrical rating: 220 260 volls
{AC) 50Hz 10 Amp
Spike/RFI Protection: 4 500 amps
for 20m second pulses
Maxiraum clamping voltage: 275V
differentiai mode
Cat.X10088 $69.95

RS232 BREAK OUT BOX

A simple way of monitoning R§232

interface lead activity Interfage

powered. pocket size for circuit

lesting. monitonng and patching

10 signal powered LED s and

2 spares 24 switches enables you

10 break out crrcuits or reconfigure

and patch any or all the 24 active

positions

SPECIFICATIONS:

Connectors: DB25 piug on 80mm

nbbon cable and DB25 sockel

Indicators: Trncolour LED s for TD
RD RTS.CTS.DSR CD TC
RC DTR (E)1C

Jumper Wires: 20 inned end pxeres

Power: Inlertace power

Enclosure: Black highimpact
plastic

Dimensions: 85 x 95 x 30mm

X15700 $99.95

DISK NOTCHER
Converts 5 1/97 single sided
Noppy disks to double wided, by
placing an appropriate notch
in the Nloppy disk jacket,
(21070

L .

Hesd No.of col Draft Speed No. Fonts Price

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

9 pin 80
24pin 80
9 pin 80
24 pin 80
24 pin 80
24pin 80
24 pin 136
9 pin 80
OKI 380 24 pin 80
200-GX* 9 pin 80
GSX 140" 24 pin 80
PLEASE QUOTE TH

180cps
180cps
180cps
264cps
264cps
150cps
180cps
180cps
180cps
213cps
192cpa

AD FOR

$289
$489
$395
$950
$1050
$625
$795
$275
$650
5 colour $479
6 colour $779

COMPUTER

Give your
computer that
professione|
look.

MINI TOWER
CASE

© 200 x 415

x 330mm
with 200w
power supply
X11100

RITRON EXECUTIIVE CASE
X11089.
Includes power supply.....$195

TOP OF THE RANGE AT
EXECUTIVE CASE
For 386 & 486 systems
Includes power supply
X11101.

POWER SUPPLIES

’ |

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

DC OUTPUT: +5/13A -5 0.5A
+12V /4,5 .12 V0.5A

-+ 200W SWITCH MODE

POWER SUPPLY FOR IBM-*,
AT* & COMPATIBLES

DC OUTPUT : +5/16A -5/0.5A
+12V/4.5 -12V /54 -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 for less chips)
« Chip drawer has conductive
foam pad
- Mains powered
« High UV intensity at chip
surface ensures EPROMs are
thoroughly erased
Without timer

LASER PRINTERS
OL400 LASER PRINTER
4 PAGES / MIN 25 FONTS
OL800 LASER PRINTER
8 PAGES / MIN 36 FONTS
CL840 POSTCRIPT LASER PRINTER
8 PAGES / MIN 35 FONTS,

ESE PRICES Eenors & Omisions sxcepied

$2,495

$4,295

evBOARDS [I|

e
IBM *, XT*, TYPE

84 KEY KEYBOARD
X12020...

1BM COMPATIBLE
EXTENDED KEYBOARD
(101 KEYS)
X12022

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

=)
KEYBOARD STORAGE

DRAWER
C21083. fﬂ—\ﬂ}\

/

MINI VACUUM CLEANER
C21087.. o ...$14.95

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

DISK BOXES

120 x 5 1/4” LOCKABLE
C16028... ..$19.95

PRINTER SWITCHES
(SSFT )

RS232-2 WAY

RS2324 WAY ...

RS232-X OVER.

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

ENCLOSED PRINTER

C21055 ...$39.00

C21054....80 columm...
C21056....132 Column

MICE

WITTY MOUSE
EVER POPULAR,
LOW BUDGET!

FREE MOUSE
DRIVER & POP
UP MENU
SOFTWAREF!

- X19850 $49.95

QUICK MOUSE
Microsoft

Compatible

FREE mouse

house & mouse

mat Piua FREE

pop up menu aoftware
X19955

SUPER BUS MOUSE 2
DESIGNED TO
AT THE PALM ~ A
OF YOUR HAND! /
GREAT FOR .
SAVING A \\\\/
SERIAL PORT! N
2 FREE TELEPAINT DISKS!

TOUCH MOUSE
"A Stationary
Breakthrough”
Use your finger Q)(\\\l
instaed of your
mouse. Great for
saving space.
Ideal for laptops
X19960  SAVE $60 ... $69

MICROSOFT MOUSE
The top of the range!
Supports
hunderds of
applications,
FREE
MICROSOFT
PAINTBRUSH
SOFTWARE
BRINGS YOUR SAVE $90
COMPUTER TQ LIFE.

Towl
XT HD CONTROLLER ...
AT HD CONTROLLER ....
RS232/SERIAL
CLOCK.

MONO C
MULTI1/O.....
VOICE MAIL.
PRINTER CARD .
EGA CARD...
DIAGNOSTIC
TTUPRINTER..
RAM 2M AT EX
8M AT EXT/EXP.
FAX CARD......

4 PORT SERIAL..

$129
$149

-$49
.. $76

GAMES CARD....

AT S/P/G 2 SIPIG

4 WAY FDD CONT.
(360-1.44M),

2 WAY FDD CONT.
(360-1.44M).....

CLOCK CARD.

SMART DRIVE

ADAPTER IDE/FDC

SMART DRIVE

ADAPTER IDE 10 FDC... $89
VGA CARD 16 BIT NO RAM

VGA CARD 16 BIT

|VGA CARD 8 BIT 256K

3NITLOH H3GHO YW SDI NOH_I_DH-IH DNl Am Gou

4526 €€ 800
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877

EFFECTS MIXER

microphones.

monitoring,

FIVE CHANNEL SPECIAL

A consol ot freestanding mixer

with 8 inbuilt special effects.

Designed for both DJ and studio use.

The following inputs are provided:

2 x turntables - 4 x line inputs - 2 x low impendance

Eight special effects: siren, telephone, machine gun,
bombing, shooting, ambulance, thunder, laser.
Other features: bass & treble control, Headphone Cue

CH1 to CH2 cross fader, mic talkover switch, master
volume level control and left & right LED VU meters.
A12013...cciricceicierneeee e ceereeeneene $299.00

AUDIO MIXER

designed for the serious
home video movie maker

recordings.

auxillary and turntable,

VIDEOCAM/VCR

A professional audio mixer

through to the home video

camera user. Background music and effects can be
faded in and out to existing video tape sound tracks.
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....... CooooooorToooooaoo goocroood $169.00

SURGE/SPIKE
SAFETY PLUG
Stand alone

3 pin plug
Pluga into socket adjacent to
the equipment that you want
to protect. All outiets on a
power board can be
protected by inserting the
Triangle Surge/Spike Plug
into any of the free outleta.
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
A er <)

PN
SURGE/SPIKE
SAFETY CORD

SET 3 pin MAINS
plug to
3 pin IEC plug

Plugs directly into your
equipment and replaces
your existing cord-set. Clear
moulded plugs st both ends
with green safety neons that
glow when power is on.

Approval Numbers: V838029,

V900297, V85006.

Total Energy Rating: 225

Joules (10/1000us)

Protection level: 275V

Nominal, 475V Peak.

Response Time: Better than

10 nanoseconds. Automatic

reset

X10080 $39 50

>~

THE BUTTON
SPIKE PROTECTOR
Surges and spikes are caused not

0nly by hghtring stekes and load
swilching but also by ofher equipmen?
beuwg switched on and i such as
flucrescent iights electric awtors
mdge freezers i condmioners et
For eftective protection such spikes
must be stopped betore they reach
your equipment Simply plug The
Burannio an outlet and it will piotec®
all equipment plugged ito adjacent
utlets on the same branch circurt
The Button employs unique meta'
Yude vanster technology and wil
dissipate 150 joules of elecical
energy (nearly twice that of
omparable surge arresters
SPECIFICATIONS
voltage 240V Nomnal
Totat Energy Ratng 150 cutes
Response Time *Or.5
Protection t evel 356V peak

$42.95

MAGIC STAGE
A working bench for your Mouse.
-High quality ABS plsstic and
anti-static rubberised top
-Stationary hoider
-Inctudes pull-out sheit for
Mouse
-Dimenstons: 280 x 260 x 25mm
- Fits over keyboard

C21080 On special
was $24.95

SURGE BUSTER
6 PROTECTED POWER OUTLETS
ideal for protecting personal
computers, video equipment,
colour TVs, amplitiers, tuners,
graphic equalisers, CD piayers elc

SPECIFICATIONS:

« Electrical rating: 240V AC. 50Hz,
10A

+ 3 x Metal Oxide Varisiors (MOV)

« Maximum clamping Voltage:
each MOV: 710 volts al 50 amps

- Response time: Less than 25
Nanoseconds.

X10086 $69 95

QuickSho
oysticks

Quick Shot offers the
most complete selection
of video game controllers
in the market. Models are
avsilable to suit ail the
most popular video game
machines and just about
sny playing style.

QS-123 WARRIOR §
IBM COMPATIBLE (15 PIN

APPLE & IBM
COMPATIBLE
(9& 15 PIN
CONNECTORS)

$62.95

ST

&

QS113PC IBM PACK
INCLUDING JOYSTICK
ADAPTOR CARD (15 PIN)

C14216.........§59.95

QS-123 PC IBM PACK
INCLUDING JOYSTICK
ADAPTOR CARD (15 PIN)

C14217 $74.95

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

C14214 $39.95

QS-130N/F DELUX
DIGITAL

NINTENDO &
MULTISYSTEM
COMPATIBLE (7 &9 PIiN)

QS-131 NEW BASIC
ATARI / COMMODORE -9
PIN

C14218 $19 95

: '
7

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

width

+ 100/200/300/400
switchable DPI resolution
« Four encoded modes:
B/W and three half tone
patterns.

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

GENI SCAN
COLOUR SCANNER
The GS-C105 Colour
scanner scans any colour
or black & white image into
your IBM PC AT, PS-2 or
compatible system without
loss of hue ,

FREE SOFTWARE!

Draw shapes, modify
objects alter colours & adit
a palette of 256 colours
using the commands on
your pop-up menus. You
can even design your own
font type size.

+ 105mm scan width , muiti
scan up to 300mm

- 64 shade levels

X19930

.

.

¢ " — 1
o e
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DUST COVER
Keep your computer and
accessories free of dust and
grime while not in use

XT* Cover Set

HEAD CLEANER DISKS
1t only takes a minute amaunt
of dust. dirt or magnetie oxide
particles on your drive heads to
cause problems: errors,
downtime ar an expemive
service call. Regular use ot o
head deaner will keep your
drive free of trouble causing
dirt and help keep vour system
ap and running. | hese disk
cleaners are simple to use, and
include deaning solution and
instructions

LR VP
(12560
S 51/4
12558

HAVE THE CUTEST
MOUSE IN THE
HOUSE
WITH THESE
GREAT NEW
PRODUCTS!

A\

®

MOUSE COVER
Be the tirst in your office to
have a mouse that every one
will want use. This cute little
mouse cover puts a bit of fun
and colour onto your desk
while keeping your mouse
free of dusti

C21069.... ....$7.95

/

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 S soft cloths to keep
your mouse spotiess!

MOUSEKIT

Everything you need to keep
your mouse happy! You get a
mouse pad, 8 mouse holder, a
cleaning kit (previously
deccribed) and a cute little
mouse cover.

.$16.95

MOUSE GIFT SET

Here it is! The ultimate mouse
kit. You get the cute little
mouse cover to protect it
from dust, the mouse
cleaning kit with the rounded
toot & 5 cloths, the mouse
house and mouse pad allina
handy black 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 solution, 5
1/4" & 3 1/2” cleaning
diskeltes.

VIDEO
CESSORI

VHS VIDEQ HEAD
CLEANERS

New "wet dry, wet" system
cieans and dries all parts
which come into contact
with the magnetic tape.
Fluid Is applied directly
on 1o cloth cieaning lape
prior to use. 11 uses clean
tape for each cleaning
operation. Low drag for
use in sensitive
mechanisims

A11456

VIDEO / AUDIO

TRANSMITTER
A small compact unit
that allows transmission
of video & audio signals
(RF)to any TV setor
VCR within range of 30
metres. Ideal for
watching videos in the
bedroom or kitchen
without having to move
the entire VCR or having
long 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 Normalty..$95.95
NOW ONLY.....$84.95

AUDIO
ACCESSORIES

COMPACT DISC CASES
Packet of 3 standard
replacement compact
disk cases.

MONTHS
MOTHERBOARD
SPECIALS

286-16/21
3865X-20/27.....$495
386-33 WITH

128K CACHE...$995

MAIL ORDER HOTLINE
008 335757
{TOLL FREE}

LOCAL: 543 7877

008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877
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BNC MALE PLUG
19 1089 100+

BNC PANEL SOCKET
18 10+ 1004
P10516 $2.50 $2.25 $1.50

BNC CRIMP PLUG

19 1080 100+
P10530 $3.95 $3.75 $3.00

=

BNC SOLDERLESS

TWIST ON PLUG
19 1089 100+
P10531 $3.50 $3.25 $3.00

CANNON PLUGS
AND SOCKETS

<
CANNON TYPE 3 PIN
CHASSIS MALE

1.9 1098 100+
P10962 $3.50 $2.95 $2.50

-_T

CANNON TYPE 3 PIN
LINE FEMALE

19 1098 100+

P10964 $3.95 $3.50 $2.90

B

CANNON TYPE 3 PIN
CHASSIS FEMALE
18 10-9 1004
P10966 $4.95 $4.50 $3.50
e
CANNON TYPE 3 PIN
LINE MALE

19 1090 100+
P10960 $4.50 $3.50 $2.50

‘A BNC PLUGS \
AND SOCKETS
-+

P10514 $2.50 $2.25 $1.50 |

Y RED 5Smm

___/

JQUALITY 3mm LEDS

18 1090 100+
Z10140(R) $0.15 $0.12 $0.10
Z10141(G).. $0.20 $0.18 $0.18
Z10143(Y).. $0.20 $0.18 $0.15
Z10145(0).. $0.20 $0.18 $0.15

QUALITY 5mm LEDS
Z10150(R). $Q.15 $0.12 $0.10
Z10151(G). $0.25 $0.20 $0.18
Z10152(Y).. $0.25 $0.20 $0.18

Gl

Gll——

[
FLASHING LEDS

19 10+
210159 $1.10 $1.00

—

RECTANGULAR
LEDS

19 10+ 1004
RED 20¢ 15¢ 12¢
GREEN  20¢ 15¢ 12¢
YELLOW 20¢ 15¢ 12¢

ORANGE 20¢ 15¢ 12¢

/( ICSOCKETS N\

Attt
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LOW PROFILE
IC SOCKETS

Save a small fortune on
these “Direct import” low

proflie IC sockets! PCB
mounting solder tali. All tin
plated phosphor bronze or
berrylllum and dual wipe

for reliabliity.

1-9 10+ 1004 |

P10550 8 pin 15¢ 12¢ 10¢
P10560 14pin 20¢ 18¢ 15¢
P10565 16pin 20¢ 18¢ 16¢
P10567 18pin 30¢ 25¢ 22¢

P10568 20pin 35¢ 30¢ 25¢ |
P 10569 22pin 35¢ 30¢ 26¢ |

P10570 24pin 35¢ 30¢ 26¢
P10572 28pin 45¢ 35¢ 30¢
P10575 40pin 45¢ 40¢ 35¢

YYTTrI1: T

RSl

WIRE WRAP
IC SOCKETS

These quality 3 ievel wire

+ Six conductor shlelded
computer interface cabie.
W12670 - CIC6 6 con.
1.8M 10M+ 100M+
$1.30M $1.10M $1.00M
| W12672 - CIC9® 9 con.
1M 10M+ 100M +
$1.60M $1.50M $1.20M
W12674 « CIC12 12con.
1-9M 10M4  100M+
$2.50M $2.20M $1.90M
W12676 - CIC16 16 con.
1-8M 10M 4 100M+
$3.50M $3.20M $2.50M
| W12678 - CIC25 25 con.
1-8M 10M+  100M4

COMPUTER Y
; CABLES

$3.90M $3.40M $3.00M

wrap kots are tin plated
phosphor bronze.

P10579 8pin $1.50 $1.40 -

P10580 14pin $1.85 $1.70
P10585 16pin $1.95 $1.80
P10587 18pin $1.95 $1.80
P 105980 20pin $2.95 $2.75
P10592 22pin $2.95 $2.70
P10594 24pin $3.95 $3.50
P10596 28pin $3.95 $3.50

P10598 40pin $4.95 $4.50 -

ELECTRET
MIC INSERTS
With pins for sasy board
Insertion. C10170
1-8 10-89 1004
$1.20 $1.00 $0.90

| Designed to transmit at
- { 40kHz (L 19990) & recieve

-] to 20VI/P on the
- | transmitter. These units

.| dectactors, burglar
| atarms, motion

| P12170 $4.50 $3.95 $3.50

o | P12167 $1.50 $1.20 $1.00

| waY PLUG & SOCKET
|+ Plug P12200

|+ Socket P12201

: Kss.os $3.00 szy
a—“ 2 o/

| 780suC

| 78150UC

1 LM324

ULTRASONIC
TRANDUCERS

| at 40kHz (L19991) withup

can't be heard so are
1ideal for TV remote
controls, water level

dectectors & information
carriers as they can be
either puised or used in s
| continuous wave mode.

{ Transmitter 1-9 10+
$2.95 $1.95

{ Receiver

L19991 $2.95 $1.95

WOW ! FROM $1.00

D TYPE IDC PLUGS
1-8 10+ 1004+

+ DESP Bpin plug

P12166 $1.50 $1.20 $1.00

« DA1SP 15pin plug

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

D TYPE

IDC SOCKETS
1-9 10+ 100+
« DESS 8 pin sockst

« DA15S 15 pin socket
P12169 $1.50 $1.20 $1.00
« DB25S 18 pin socket
P12171 $4.50 $3.95 $3.50

IDC CENTRONICS 36
19 10+ 100+

$3.95 $3.00 $2.95

WE HAVE EXPANDED OUR
COMPUTER LEAD RANGE! :

PLEASE RING TO CHECK AS NEW LINES
ARRIVE DAILY.

NULL MODEM CABLE
NULL MODEM CABLE

M/F....
M/M

....$19.95
...$19.95

MONITOR EXTENION LEAD
15 PIN HIGH DENSITY $29.95

DB9 M/M 5.0 METRE
DB9 M/F 5.0 METRE

AT SERIAL

...$29.95

CABLES

DB25M/DBSF 2.0 METRE
DB25F/DB9M 2.0 METRE....

OB25M/M 10.0 METRE
DB25M/F 10.0 METRE..
DB25F/F 10.0 METRE

9PIND

.$59.95
4 WAY... .$69.95

MONITOR &
KEYBOARD
SWITCH BOXES
only $69.50

¢ iocrLues \ =
& SOCKETS J}

.| p1osso DE9P $1.00 $0.80 |-
piosas DE9S $1.00 $0.70 |

DB25
CONNECTORS

—

OB25 CONNECTOR

SPECIALS
19 10+

p10881 DA15S $1.00 $0.70
P10882 DA15C $1.00 $0.80
p108ss DA15S $1.00 $0.80
P10802 DB25C $1.00 $0.80
P10904 DB25P $1.00 $0.80
P10805 DB25S $1.00 $0.80

ECONOMY
TRANSFORMER

M12158
2156 240V 6-15V A2

M12156 $13.95 $12.95
2851 240V 12-6V CT 250mA

6672 240V 15 30vc 1A tapped
M16572 $12.95 $11.95

VOLTAGE
REGULATORS
BARGAINS
Description 1-8 104+
$0.50 $0.45
$0.45
$0.45
$0.55
$0.55
$0.55
$0.30
$0.30
$0.90
$0.38

7812UC

7905UC
7912UC
7915UC
78L05
78L12

555

@;
12V DC FANS

80 x 80 x 254mm
12V DC. 1.7 Watt 0.14 Amp
$1

Quality fans for use In
power amps, computar
hotspot coollng etc.
Anywhere you need plenty
of alr.

240V 4 5/8" T12461..$16.95
115V 4 5/8" T12463..$16.95
240V 3 172" T12465.816.95
115V 3 1/2" T12467..$16.95
10+ fans (mixed) Only $14.85.

{ FANS )|

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

Q10500 MU45 0-1mA  $9.95
Q10502 MU4S 50/50uA $9.95
Q10504 MU4S 0-100uA $9.95
Q10533 MUS2E 0-5uA $12.95
Q10538 MUG5 0-50UA $12.95
Q10540 MUGS 0-1mA §12.95
Q10550 MUG50-100uA$12.95
Q10560 MUGS0-20V  $12.95

1-9 10+
25J49  $9.50 $8.00
25456 $10.00 $9.50
2SK134 $8.50 $8.00

2SK176 $9.50 $8.90

' TOGGLE
SWITCHES

149 10+
$11010 S.P.D.T $1.20 $1.10
:\ $11020 D.P.D.T $1.30 $1.20

MELBOURNE: 48 A'Beckett St. Ph: (03) 663 6151.
Computer sales: Ph 639 1640

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

Ph: (02) 519 3134

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

Ph:(03) 543 7877

| batteries with these
quality Nicads and

‘| Rechargers!

| Size AA 450mAH

|sip 12AH

¥~ HEATSINK
COMPOUND

( MOSFET ) [ s K
: ¥ SPECIALS {maintsins g positive
_{heatsink, thus

{etficiency.
|H11800 ..10g...$2.00
|H11810.150g. $29.95

WIRELESS
MICROPHONE

{ 15kHz.
| Range: over 300 feetin

|1 SWITCH BOXES |
| 2 wav..,

Save a fortune on
expensive throw away

19 104
$2.95 $2.75

SizmC 12AH
$9.95 $9.50

100+
$2.50

$8.95

$9.95 $9.50 $8.95

Heatsink compound is
applied to the base and
mounting studs of
transistors & diodes. It

heatsink seal that
improves heat ransfer
from the device to the

increasing oversll

Tuneabie:92-104MHz
Freq response: 50-

Mail Order Hotline: Ph: 008 33 5757.
All sales tax exempt orders & wholesale

R inquires to:RITRONICS WHOLESALE,
56 Renver Rd, Clayton, 3168.
j Ph. (03) 543 2166. (3 lines) Fax: (03) 543 2648.

f P.O BOX 620, CLAYTON, VICTORIA, 3168.

Errors & omissions exceptled. Prices & specifications subject to
chango. IBM®, PC’, XT*, AT®, aro registerad radomarks of

Intemational Businoss Machines.

*Apple Is & trademark of Apple Corporaion.
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THE SERVICEMAN

00 ©©

Problems with manuals, customers
and models that haven’t changed in millenia!

The servicing jobs that | mostly write about in this column are basically the ‘dogs’ — the ones that
present a lot more difficulty, or take a lot more time to solve, than most of the day to day work. Quite
often they’re also the jobs that working service techs like myself lose money on, as a result, although
I can at least recoup something by writing about them! Of course every so often, a month passes
when | don’t have any ‘dogs’ to write about... :

Contrary to what you might imagine
from reading these pages, the life of a
service technician is not madc up of end-
less satisfaction at completing complex
jobs. Ninety percent of the work is utter-
ly boring; the most exciting event being
the ‘ding’ as the cash drawer opens, to
accept another payment from a satisfied
customer. The complicated jobs that
reach these pages comprise less than one
job in five hundred or more ‘routine’
fixes, in my experience.

Nevertheless, there are occasional
events that provide a little change from
routine. While not important enough to
make a story for these pages, these small
items have still warranted the recording
of details in the hope that one day they
could be told to an interested audience.

It so happens that this month I don’t
have any ‘BIG’ stories on hand, so {
have gathered up a number of these

Delight your
Saela— clients.

TC400
field strength s
meter. e
Deliver top
reception
first

time,

every time!

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

READER INFO NO. 7
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‘little’ ones for your entertainment. I
hope you enjoy them.

The first one is not quite a servicing
story, but it just might have been.

Manuals, manuals...

The lady was almost in tcars when she
brought in her CD player. She told me
that it was only six weeks old, yet it had
been back for service four imes and still
it wouldn’t work properly.

I found that a bit hard to believe, since
I know the people concerned and I am
sure that they would not return a warran-
ty job while there was any chance of a
fault being still present. When she had
calmed down a bit, I got the full details
of her problem.

The player was a Pye model
CDR3000. It’s a bottom of the range
model, selling for under $200, but the
lady said she had chosen it because of its
‘No Frills’ presentation. She didn’t even
want a remote control, but got one just
the same.

For the first couple of weeks the
machine gave her no trouble and she
may never have realised she had a prob-
lem, if she had not wanted to play just
three tracks from the centre of a disc.

It was easy enough to select the first of
the three tracks, then let the machine
play the next two in sequence. But it
didn’t switch off there, and kept on play-
ing to the end of the disc.

It was here that she realised just what
the ‘Program Play’ function was for. It
wasn’t a feature she had looked for, but
it was on the machine so she decided to
use it.

She tried following the instructions in
the user manual, but the machine in-
sisted in starting to play immediately,
and from the first track. There was no
way that she could find to make it follow

instructions. So she took it back to the
retailer for attention. As I mentioned ear-
lier, it went backwards and forwards
four times and the lady could get no
satisfaction from anyone. .

I have looked after her television and
video recorder for years, so she came to
me as much for advice as for anything
else. I set the machine up on the bench
and went through the procedures laid
down in the manual. The instructions are
to:

(1) press STOP.

(2) press PLAY/PAUSE.

(3) press SKIP > to select required
track, press PROGRAM.

(4) press SKIP < to select required
track, press PROGRAM,

(5) etc. for all required tracks.

Pressing CALL will display the set
program for confirmation, and pressing
PROGRAM PLAY will start playing the
programmed sequence.

At least, that is what it is supposed to
do, according to the user manual.

I went through it all twice, just to
make sure, but there was no doubt about
it. The machine would not follow in-
structions and it began playing from
track one as soon as the programming
sequence was started.

I was about to agree with the lady that
she had a fault, when I had an idea.
What if the user manual was wrong, and
a quite different sequence of controls
was needed? It wouldn’t be the first time
that a user manual was incorrect.

So I sat there for a few minutes, con-
sidering the purpose of the various but-
tons on the front panel and their relation
to the instructions. Then I got to work.

It seemed to me that the second in-
struction, to press PLAY/PAUSE,
looked out of place.

There was nothing ahead of that to tell
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the machine that a programming se-
quence was to follow, so it did what it
was told and began to play, from track 1!

I wondered what would happen if we
omitted that second instruction. And
that’s all there was to it. Without that
PRESS PLAY instruction, the machine
operated exactly as it should do.

There was only one other puzzling
matter. In the programming sequence,
the use of the SKIP buttons to select
track numbers is shown as alternately <
and >. There seems to be no reason for
this. The user can skip up or down con-
tinuously, in either direction, without af-
fecting the program selection in any
way.

The user manual is written in
reasonably good English, but it was
printed in Korea, so that might explain
the reason for such a mistake.

But it does point up the absurdity of
returning products to the retailer when
service is required. That unit might have
gone back and forth for ever, with the
salesman never thinking to bring the
owner and the serviceman together for a
proper discussion.

And finally, although the old maxim
goes ‘When in doubt, read the manual!’,
it doesn’t help at all if the manual keeps
taking you round in wrong circles. The
best way of coping with modem tech-
nology is to ask for help from someone
who’s already ‘been there, done that’!

Customers, customers...

There are times when I feel really ‘put
upon’ by some of my customers. They
demand immediate satisfaction and
never hesitate to tell me how I over-
charge them (in their opinion).

Yet there are other times when I feel
just the reverse. My normal commercial

approach to some customers leaves me
fecling about as big as sixpence and
miserable with it.

Like today. The phone rang and a
gentlemanly voice asked if I would call
at his home to fix his video recorder.

I told him all about the cost of house
calls, the cost of running a vehicle, the
loss of time on the road, etc., etc.' All of
it justified, of course, and all chargeable.

I explained that nowadays I only did
housecalls for large television sets which
could not reasonably be brought in to the
workshop. All other items should be
brought in, to save me time and the cus-
tomer money.

It was this last comment that made the
difference, in this case, and the caller
said he would make some arrangement
to get the video into the workshop.

I forgot about the matter for an hour or
so, but later in the day a car pulled up
outside and the driver asked if I would
be good enough to get the video out of
the boot.

It was then that I realised that the
driver had no legs! And there was simp-
ly no way he could carry the video out to
the car, put it in the boot, and then bring
it into my workshop. As I said earlier, I
felt as big as sixpence. To make matters
even more embarrassing for me, there
were two elderly ladies in the car with
him., I learned that they were his wife
and sister-in-law, and they had carried
the video out to the car between them,
and had loaded it into the boot. And I've
got the cheek to complain when I have
difficulty lifting a TV onto the'bench, or
holding a screwdriver in an awkward
position!

I’'m only a few years off being an
elderly citizen myself, so I had better
look to how I approach these folk. They
might ask for more than the usual con-
sideration, but as often as not they
deserve it!

Troubles, troubles...

All the same with certain other cus-
tomers it’s easy to get into trouble —
even when you do the right thing by
them, you can still get abused.

This set arrived while I was out, so I
didn’t see who brought it in. I guess it
might have been Mrs Customer, but it
doesn’t really matter.

It was a Philips portable colour TV, a
model CT2020 if I recall correctly. The
complaint was that it had a black line
down the picture which had all the ap-
pearances of a ghost.

It wasn’t a ghost though. It was quite
easy to find a dried out electrolytic
capacitor, and replacing that produced a
first class picture.

I made a slight adjustment to the gray
scale, replaced the cabinet back, then
wiped the cabinet over with a damp
cloth to remove years of grime from
cigarette smoke.

Finally, I folded the telescopic anten-
nas and pressed them back into their
recesses in the cabinet. I have a horror of
breaking antennas while waiting for cus-
tomers to call for their sets. It usually
happens that the ones I break are the
ones that are most difficult or expensive
to replace!

The set was only on the shelf for a day
or two when Mr Customer called to pick
it up. I took it down off the shelf and
pushed it toward him.

He took on the appearance of the
proverbial Stunned Mullet. “That’s not
my TV!” he exclaimed. I checked the
name on the docket and told him that it
was indeed his set.

“No it ain’t!” he shouted. “Mine was
different to that!” I asked him how his
was different, but he couldn’t explain, It
was just ‘different’, that’s all.

A moment later Mrs Customer came
in, to see what the delay was. He
shouted at her that I was trying to pass
off someone else’s telly. She demanded
to know how he knew.

“Well”, he said, “it was a different
colour to start with. And ours had a dif-
ferent antenna!”

I found it easy to explain the colour —
the set was now back to its original hue.
I told them about the brown stain from
cigarette smoke and was even able to
find a small bit of cabinet that I had
missed with my cleaning cloth.

The antenna was not so easy to ex-
plain because I had certainly not altered
this in any way. He solved the problem
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when he mentioned that his set “...had
rabbit ears, and this one doesn’t have
any.” Then the penny dropped.

I pulled the ears up from their recessed
position, then deployed them in much
the same way that they had been when
the set came in.

“Yes”, he said, ‘““that’s what my set
was like, but that is still not mine. The
ears on mine wouldn’t fold up like
that!”

That was when Mrs Customer took
over. She gave him a thump on the ear
that made his eyes rattle, “Stupid Prat!”
she shouted. “How would YOU know
what the set was like! You never touch
the thing, and you even get the kids to
change channels for you!”

She paid the bill and took the set while
he walked out, thoroughly cowed, but
still muttering about it not being his set.
I don’t think I'll see him again.

Still more customers...

Here’s another story about how one
can get into trouble without doing any-
thing.

A few weeks ago a customer brought
in a Thorn 9007, with a problem so
minor that I can’t remember now just
what it was. When he picked up the set,
he mentioned that his ancient video re-
corder had finally packed it in, and he
was going to buy a new one. He asked
my advice as to what brand he should
get. I always steer clear of answering
this kind of question. No matter what
brand I suggest, it will always turn out to
be the wrong one for that customer.

There is just one bit of advice I give to
all such enquiries. I suggest that they
refuse to take any machine that cannot
be operated without the remote control.
Some people are impressed with the
bland, no buttons, facade of the ‘all
remote’ machines. But what happens
when the remote control batteries go
flat?

Or worse still, suppose you lose or
tread on the remote control. Without a
complete set of buttons on the machine
itself, it’s just so much worthless junk.
(And for some machines you can no
longer get replacement remote controls,
either!)

Now back to the story. The customer
took his TV and my advice, and I heard
nothing for two or three weeks. Then he
was back, demanding to know what I
had done to his TV. When pressed for
details, he complained that he had his
new video, but couldn’t get it to work
with the Thorn. And more importantly,
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he now couldn’t watch SBS on the UHF
band.

I asked what sort of video he had
bought, and he told me that he had
selected a Philips. He didn’t know the
model number, but he was able to tell
me that it had a UHF output and that the
Thom would no longer work on UHE.

I knew with certainty that I had not
done anything to the tuner when the set
had been in the workshop, so all I could
suggest was that he bring it back so I
could have a look at the problem.

The moment I took the cover off the
back of the set, I knew what the trouble
was. I quizzed the owner about his old
video, and about how he watched SBS.
It turned out that the old machine had a
VHF output, and he had really been
watching SBS on VHF through the re-
corder, even though the Thorn was sup-
posed to have a UHF tuner.

He wouldn’t admit to his mistake,
even when I was able to show him that
another set in the workshop was display-
ing good SBS signals, while his had no
response from one end of the dial to the
other. It took a lot of explaining, but I
eventually got through to him.

When these Thorns, and the
equivalent AWA models, were delivered,
they were fitted for ‘all VHF’ reception.
The UHF tuner was fitted in the control
head, but was not connected.

The set was designed so that the UHF
B+ was switched on when the VHF
selector was in the Channel 5 position.
However, as delivered, the tuner was
fitted with a normal Channel 5 biscuit so
that the set would tune that channel in
any area where it was operating.

So that the set could tune UHF, if and
when that service became available, a
special UHF biscuit was provided and
was attached to the inside of the cabinet,

. along with a leaflet advising the ser-

viceman how to go about fitting it to the
tuner. The original VHF biscuit had to
be removed and replaced by the UHF
biscuit.

In this case, the UHF biscuit was still
tightly sealed in its plastic bag and neat-
ly stapled in place. The set had never
been converted, and the owner had never
watched SBS directly off air — only via
his VCR.

Oddly though, he insisted that he had
always had trouble trying to line up the
set’s rotary UHF tuner on channel 28,
because there are only a few numbers on
the dial, and 28 is not among them. Lit-
tle did he realisc that he could have
turned the TV’s UHF knob forever,
without making the slightest difference
to the setting of the video tuner!

That was one job that ended satisfac-

torily. I fitted the UHF biscuit and
checked that SBS could now be tuned on
the TV. The customer was finally con-
vinced that he was mistaken, but for a
time it was touch and go. He was going
to do all kinds of nasty things to me
before I calmed him down.

It just goes to show that you can get
into all kinds of trouble, without doing
anything!

Digital hi-jinks

I was among a group of electronics
technicians who recently had a con-
ducted tour of the local television sta-
tion. The Chief Engineer was quite
proud of his equipment, and took no end
of trouble to show us everything and to
answer every question.

The last thing we looked at, and the
highlight of the tour, was their new
Ampex VPR300 digital video cassette
recorder. ’ ‘

It seems that cassette convenience has
now invaded the professional field, and
apparently open reel machines are nd
longer being produced for the broadcas
market.

This particular machine is mechani-
cally amazing in the way it can accept
different size cassettes, automatically
changing its geometry according to the
cassette being offered.

Naturally, we quizzed the Chief En-
gineer about servicing this very sophisti+
cated machine. He acknowledged that it
was expected to be a headache when
things start to go wrong.

For the time being, servicing will be to
board lcvel only. It may get down to
component level later, but that remains
to be seen. In the meantime, the machine
has a comprehensive self-diagnostic sys-




Fault of the Month

Sharp VCR model VC386
SYMPTOM: Tape was running fast, as
though the machine was in speed
search mode. The picture was
reasonably stable, but showed three or
four noise bars. The audio was not
muted, and sounded like Donald Duck.
CURE: Plug NB (left-hand pluq atrear
of deck) was not pushed In fully. This
plug carries all of the capstan drive
and servo information, and with the
plug misplaced one vital piece of infor-
mation was not being referred to the
capstan control circuits.
This information is supglied by cour-
tesy of the Tasmanian Branch of The
Electronics Technicians' Institute of
Australia (TETIA). Contributions
should be sent to J. Lawler, 16 Adina
Street, Geilston Bay, Tasmania 7015.

tem that reduces down time to an ab-
solute minimum.

There was one aspect of this machine
that the visiting technicians found to be
close to miraculous — its error correct-
ing capability. It’s common knowledge
that most digital equipment, such as CD
players, have a built-in error correction
facility. It’s less well known just how ef-
fective these facilities are, because we
never know how many errors the system
has had to deal with.

The new Ampex VPR300 professional
VCR has an extremely effective error
correction system — just how effective
was graphically demonstrated by our
guide. The new machine has a four head
drum spinning at 6000rpm — four times
as fast as the drum in a domestic VCR.
The output from each head is brought
out of the drum on separate miniature
coax cables, and enters the signal
processing section via miniature coax
plugs.

With the machine replaying a
demonstration tape made in the studios
earlier that day, our guide removed one
of the four head leads. The picture on the
high definition monitor didn’t change.
The error corrector was obviously easily
able to cope with the loss of 25% of the
signal information. He then removed a
second head from the system. Still the
picture didn’t change, although it was
now suffering from a 50% loss of data.

Finally, removal of a third head lead
did upset the picture, although the dis-
tortions appeared only in narrow bands
across parts of the picture. Quite ob-
viously, the error correction circuits in
this amazing machine are able to cope
with the loss of something more than
50% of the video information on the
tape.

The problem is, for those of us who
will have to service this kind of equip-

ment, how do you tell that there is some-
thing wrong with such a machine, which
can so clearly compensate for quite
dramatic faults?

As in this demonstration, two of the
video heads could be worn out or
broken, or their respective pre-amps
could be unserviceable and no one
would ever know! Or at least, that’s
what you’d expect.

In fact, the self-diagnosis system men-
tioned earlier would tell the maintenance
technician that there was something
wrong. But that’s the only thing that
would warn him. The picture on screen
gives absolutely no sign of the break-
down.

Some top-of-the-line domestic VCRs
now feature digital signal processing,
and as time passes digital techniques
will appear in more and more models. If
the error correction circuits in those
domestic models is anything like that in
the new Ampex VPR300, then service
techs will have headaches the likes of
which they have never suffered before.

More on manuals

And to end this month’s column,
here’s an anecdote about a different kind
of servicing.

I had to see my Doctor recently, be-
cause of trouble with one of my feet. He
began by treating me for gout, but when
the normal treatment for that complaint
didn’t work, he tried another so called
‘cure’. But that didn’t work either.

This went on for several weeks, and I
was starting to get a bit annoyed. I made
a comment to the effect that I was begin-
ning to know how my customers feel
when I take a long time to complete their
repairs.

This prompted him to try a different
tack, along the lines that I might have
suffered an injury rather than an illness.

‘But as he was a bit out of touch with the

anatomy of the foot, he felt that he had
better refer to his ‘service manual’.

This turned out to be a large, profusely
illustrated book, bound in leather and
gold stamped on the cover and spine. I
commented that it was a very different
publication to the service manuals I used
and that it looked to be very old.

At that, he admitted that he had a big
advantage over me, because the models
he worked on hadn’t been changed for
thousands of years! In fact, his anatomy
text book was printed in 1850 something
and was still quite up to date.

I'd like to find a service manual for an
1852 model video recorder. That really

would be something to see!
Cheers for now. I'll be with you again
next month. |

HIFI:

An introduction

All you need to know about hifi — past,
present and future, now available in
our new book.

Just $4.95 from our local newsagent or
write to:

The Book Shop
Federal Publishing Co
PO Box 199,

Alexandl_jia, NSW 2015
NOTES AND ERRATA

Fig.l1 in ‘Experimenting with
Electronics - project 2’ (Flashing LEDs,
EA September 1991) has the connec-
tions between the transistor bases and
capacitors reversed.

B1 should connect to C2 and B2 to C1
(not Bl to C1 and B2 to C2 as shown).
The correct pattern is shown in this
month’s project 3 where the circuit is
re-used. The error is only on the strip-
board version. 0

SPEECH PROCESSOR FOR
TRANSCEIVERS (September 1991):
Some constructors may wish to disable
the ‘over’ tone feature via a front panel
switch. If this is the case, simply wire a
SPOT switch across the oscillator (IC2d)
capacitor C13 — when the contacts are
closed the oscillator will not run, and the
‘over’ tone is not transmitted.
IMPROVED SERIAL I/O INTER-
FACE FOR PCs (July 1991): The cor-
rect type number for the UART used is
AY-3-1015D. This was shown incorrect-
ly in the schematic diagram on page 61,
the overlay diagram on page 62 and in
the parts list on page 64. |

Al' lasi! Tﬁé Miéslnn Link
in Audio Service

The Audio Interface links all your test
equipment with the units being serviced
— from Walkmans to whopper amps.
Power measurement (3 inputs) 800 watts
per ch. Inputs/outputs duplicated on rear
panel.

No more temporary hook-ups.

Just one lead in, one lead out.

Flick a switch, turn a knob, it’s there!
Saves frustration, time, and money.

An investment in productivity at $1495

Kingsley Electronics (03) 583 4020.
17 Blackburn Drive, Cheltenham, 3192.
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S-VGA, VGA/EGA fax pics
for Listening Post Il

There's been a tremendous response to Tom Moffat's improved low cost ‘Listening Post’
hardware/software package, designed to convert a PC into a terminal for receiving radiofax, RTTY
and Morse. But some people still weren’t happy — they wanted even betterresolution for fax images,
to take advantage of their EGA, VGA and S-VGA cards. This took a little longer, but Tom'’s done it...

When we reviewed the new Listening
Post II back in the January issue, we
were most impressed. Considering its
low cost and apparent simplicity, it gave
surprisingly good results and was very
easy to drive. Obviously a lot of EA
readers liked the idea too, because Tom
tells us he’s sold over 400 of the kits,
end received many calls from
delighted users.

In January the design only offered
modest ‘CGA’ resolution, which Tom
thought would be enough for most users.
But even then, there were a few cus-
tomers who weren’t happy — they had
‘Hercules’ or ‘HGA’ graphics adaptors,
and since the radiofax images were
only in monochrome anyway, they

wanted to be able to run the LPII setup
on their machine.

This posed a bit of a problem, because
HGA cards use rather different scanning
rates to CGA. Still, Tom found a way to
adapt the LPII system fairly cheaply, by
changing the crystal in the reference os-
cillator and making a couple of other
minor mods. Thus we were able to an-
nounce in the April issue that he was
able to provide an HGA version of the
kit, and also an HGA upgrade. The new
version not only ran on HGA boards, but
provided somewhat higher resolution
than the original.

But there were still a few unhappy
would-be users of the LPIL If he could
produce a higher-resolution HGA ver-

sion, what about a similar one to give
higher-res images with EGA and VGA
cards? Not an unreasonable request, of
course, as there are now quite a lot of
these cards around.

So Tom sat down to work out a ver-
sion to run on the more advanced colour
cards, and a couple of months ago he
achieved success. In fact not only did he
produce an EGA/VGA version of the kit,
but a ‘Super-VGA'’ version as well! That
should provide a version for just about
everybody, surely...

Actually because of the family
relationship between the scanning rates
for CGA, EGA and VGA, Tom has now
been able to rationalise the kit into just
three versions: one for CGA/EGA/VGA,

T64T HYW L0 ONOTHRE S0:1Z

Té6T ¥YN L0 ONOTHRE

e — +

An example of the kind of printout that can be achleved using the new VGA version of Tom Moffat’s Listening Post if
software, as printed out on an Epson compatible — and then reduced to 50% to fit on our page. The file concerned Is a
‘long’ image from the Japanese weather fax station JMH.
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one for HGA and the third for Super-
VGA. The combined CGA/EGA/VGA
kit comes with a single crystal for
the decoder board, but three sets of
alternative software on the floppy disk
to suit the three different display
cards/modes. The other two versions
each have a single set of software (and
different crystals).

To summarise, then, there’s now a
choice of five different fax display for-
mats: 640 x 200 (CGA), 640 x 350
(EGA), 720 x 348 (HGA), 640 x 480
(VGA) and 800 x 600 (S-VGA). And
each one comes with a matching pair of
printer drivers, to suit either Itoh or
Epson printers and give printed images
of the same resolution.

We haven’t seen the S-VGA version as
yet, but Tom very kindly sent us an
upgrade kit for the CGA/EGA/VGA ver-
sion — a floppy disk with the new
software, and a replacement crystal
(5242.88MHz) for the decoder board.
After swapping over the crystals we
fired everything up and tried it out, with
both the EGA and VGA software in turn.

The results are even more impressive
than before, particularly with the VGA
software — and with a matching VGA
and monitor, of course!

The screen pictures are particularly
clean and sharp, while the printed im-

ages have much better resolution than
before (see sample). We like the way
that Tom has modified the SHOW pro-
gram to make it scroll down a long fax
image, too. With the Itoh print driver
you can apparently have it print out
long images in a single continuous
operation as well, although we only have
access to Epson-compatible dot matrix
printers — and (Murphy’s Law) the
Epson driver doesn’t offer this feature.
Still, it’s fairly easy to have it print out a
long file in screen-size blocks, and tape
them together.

On the whole, we found the new
CGA/EGA/VGA version a big improve-
ment over the original, and it makes
LPII even more attractive than ever. 'On
yer, Tom! Perhaps we could see how the
S-VGA version works sometime t00 —
that should be really impressive,

All three improved versions of the
LPII kit apparently sell for $63 each
with the software on a 5.25" disk, or $66
each with a 3.5" disk. Upgrades to any
of the new versions sell for $39 each,
with a post/packing charge of $7 for all
versions and upgrades.

As before the only way you can
get the Listening Post II is by mail
order from High Tech Tasmania, 39 Pil-
linger Drive, Fern Tree, Tasmania 7054.
(J.R) [ ]

CORRECTION

Following the publication in our Sep-
tember 1991 issue of a review of the Icom
1C-24 handheld transceiver, Icom
Australia has requested that we clarify the
following points:

1. Although the article heading refers to
the IC-24AT, which is the Australian ver-
sion of this transceiver, the tested unit
was in fact a modified 1C-24. This is the
domestic Japanese version.

2. Andrews Communications is not an
authorised Icom Australia dealer, and
products sold by that firm do not carry any
warranty from Icom Australia. lcom
Australia does not condone modifications
and can give no guarantee for units that
have been modified, when they are
repaired.

3. The IC-24AT does in fact have 15kHz
tuning steps. It also has 50kHz steps, in
addition to those stated in the review.

4. The IC-W2 is again a domestic
Japanese transceiver. The correct
Australian version is the ICW2A. The IC-
W2 cannot be modified on 2m to cover
the Australian frequency range, nor to
function in duplex mode.

5. Contrary to an impression that may
have been given by the review, domestic
Japanese radios are generally not
suitable for Australian use. This is often
also the case with models marketed in the
US, Europe and South-East Asia. All new
lcom models released in 1991 cannot be
modified for correct operation in Australia,
and this will shortly also apply to existing
models. Intending buyers should there-
fore be wamed.

A C L

ASSOCIATED
CALIBRATION
LABORATORIES

Level 5, 499 St. Kilda Road, Melbourne 3004
Tel: (O3) 820 3044 Fax: (03) 820 3720

JRC CELLULAR TESTER
m aapa'n/\’adwC'o Ltd, NJZ'quA

A New Powerful Tester for
; Field Service of Mobile Telephones.

MAJOR TESTING FACILITIES

T‘-—‘ ~— (1) AUTO TEST

(2)SEMI-AUTO TEST

Continuous testing of a specific mode for trouble shooting.

\ (3)ANTENNA

- Troubleshooting of an antenna and cable.

(4)CALL PROCESS

- Full call process simulation and testing, including speech mode.
] (S)MANUAL TEST
Provides access to signal generator, frequency counter, power meter etc for

general purpose testing.

Comprehensive, fully automatic testing of RF and Audio parameters giving both
GO/NO-GO judgement and full results.

FUNCTIONS

* Fully automatic testing and simple operation * Go/no-go judgement * 32-character
ired test p

LCD for monitoring test data, d

s and

process testing between mobile radio and cell site * Registration * Paging

« Origination * Handoff « Release ¢ Speach testing ¢ General purpose tester
capability in the MANUAL TEST mode; * RF power tester * Frequency counter

« Deviation meter « RF signa! generator * SINAD meter ¢ Distortion meter  Audio
level meter « VSWR meter » DC volt meter * IEEE-IB interface * Portable design ¢ DC
operation (13.8V) « Optional printer (IEEE-IB)

ge errors * Call

ACLEACO3
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Every PC User’s Guide To... Faster, More Efficient Computing!

Get the most from your PC!
2Mb MEMORY UPGRADE

Get the most out of your computer system with
these extra value memory upgrades. Just the
thing for Windows applications, multitasking, etc.
These 1Mb x 9-80ns SIMMS Memory Module
Packs come with 2 x 1Mb boards. They're easy to
fit and can have your PC working to greater
efficiency in no time at all.

Cat X-1022 Exceptional Value! s199

Fon EXPEH I M EN I Ens Hurry in, or you'll miss out on these fantastic savings on D/RAMS!
This is a genuine Clearance Sale and stocks are strictly limited...

Description

2732A 4K x 8 EPROM
27C64 8K x 8 EPROM
8250-B Serial Port IC
Max 232 RS232 Tx/Rx IC
AY-3-1015D UART
DS1488/RS232C Quad Line Driver
DS1489/RS232C Quad Line Receiver
NEC v20-8 CPU

Value Plus!

Cat No. about it for too long.... or they'll all be gone.

2-9209 15-95 Type Cat No. Price Save
2-9350 Ig-g 4164-15 29311  Reduced to 295 1.00
z921 o es 4464-15 20335 Reduced to 4.95 10.00
Z-5369 1995 4464-12 2-9316 Reduced to 5.95 4.00
29115 195 511000-15 z-9321 Reduced to 18.95 36.05
2-5370 : 511000-12 z-9322 Reduced to 19.95 5.00
2-5371 1.95 .

zo110 29.95 Limited Stocks!

THE ONE

MINUTE

MEMORY
MANAGER

This one's a must for every computer user! The One Minute Memory Manager is
the most comprehensive guide to exploiting the memory potential on every PC and
compatible computer. It's straight-forward, easy to follow and explains why memory
is important, how and when to install more, and how to wring the most out of your
computers existing memory.

You'll learn how to manage your computer's memory for greater speed, efficiency
and the ability to run programs simultaneously. What's more, there are many
helpful tips, advice and techniques demonstrating how to conserve memory when
working with popular software programs such as Lotus 1-2-3, WordPerfect,

NetWare, dBase... and much more!
$3Q9

Sensational Savings
D/RAM MEMORY CLEARANCE —
Up To 60% OFF!

so if you're after memory upgrades, don't stand there thinking

Sorry — No Rainchecks!

Not Available At Some Stores.

m GENUINE INTEL Tm

MATHS COPROCESSOR

Chris's Hi Fi 828711 FORSTER: Forster Village Electronics 545006 GRAFTON:
Miatronics 624534 INVERELL: Inverell Electronics 221821 KE!{)F;SUEY IP’% Leonard

Electronics 219497 SWANW District TV Service 329303
GUL: Roylaine 234255 W/ BOOL: Koroit St Elec Services 627417
BUNDABERG Bob Elkin Electronics 521785 CALOUNDRA: Electro-mart 918533 D
Keller Electronics 214553 NAMBOUR: Nambour Electronics Shop 411

Electronics 248322 SA: MT GAMBIER: Hutchesson’s Communication Ctr 25041
World 822788 WHYALLA:

Oscitronic 854836

MARYBOROUGH:
283749 STANTHORPE Granite Belt Communications 813333 TAS: BURNIE: OSI%ME C

ton Service 452325 NDOR our competitive prices!

T [)ysanVideotromm 582107
INGHAM: Masons Electronics 763188 INNISFAIL: Innisfail Hi-Fi 612014 MACKAY: Stevens Eecm)mcs 511723

1604 PIALBA

mge Electronics 454764 WA: ALBANY: Micro Electronics 412077 BUNBURY:
216222 GERALDTM Ba u'a‘m & Electrical 211278 KALGOORLIE: Today's Electronics 215212 KARRATHA: Daves
lectronics 5812206 PORT HEDLAND: Ivan Tomek the Elect 732531

ler Electroni
314760 DEVONPORT: AI
. Basshams TV &

MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: A Math Coprocessor could be just the thing to dramatically improve
%Wlf FN'm %ﬂgg‘nd wﬂéﬂa’&”&nﬂl&“iﬁ“"w&? Elm&WOgTEGA OZTECH Electronics § the performance of your PC. Complex and intensive math calculations
Music & Lite 422561 COFFS HARBOUR: Coffs Harbour Electronics 525684 DENILIQUIN: Deni Electr
1134 LEETON. Leeton
513173 ISMORE: Decro Electronic

"DRQ 3%2%“”".;‘3{,’ (including spreadsheets & graphics) can be performed in a fraction of
421911 GRIFFITH: I the time it's taking now. The Intel 8087/80287/80387 family of Math

Audiotrosic - 6 5rocessors work with hundreds of PC software packages and they

|Oomputer sevice | are quick and easy to install. We carry a comprehensive range

2 ectro : NARRABAI:

S oY A Ao oy Eect w%“ HESS ’334"““5'7“4 grg,';gg“g;gg‘mmmg, SrduscCr B including the 386SX series. Before you buy anywhere else... check out

Electronics 526603 WAGGA WAGGA: Phillps Electronics 216558 WELLINGTON: Well

Silicon Crafts 776722 YASS: Warmington Electrical 261116 YOUNG: Keith Donges Electroni
LH & LM Crawlord 525677 COLAC: Colac Electronics 312847 MILDURA: Puliman Auto 93?2?2

Available On Order
Through Your Nearest Store.

MITH

Comp
Micro Electronics
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30V VARIABLE
POWER SUPPLY
Q00 (2]

A one amp, fully metered, power supply that's ideal for technicians,
designers or hobbyists. It's adjustable up to 30 volts 1 amp with full
overload protection and features a current limit LED. It's a full form kit &
comes with a sturdy case, all components, PCB & front panel label.

Catk-3475 ETI 11/82
Was $99  Now Only $7995
Until Sold Out!

Q Suitable for 4,6 &
8 Cylinder Cars!

DIGITAL
TACHOMETER

Watching the rev count on your car is a sure way to maximize afficiency
and engine life. This low cost ditigal tacho is certainly the way to go. It's

relatively easy to build and it's designed to work with all ignition systems
and with 4, 6, & 8 cylinder motors. Short form kit comes with LED

display, all components and PCB. $
397

Cat K-3241 LILUN
CHIE
It's Back! WQQ
TV HELD
: STRENGTH METER

By popular demand! Technicians, antenna installers, anyone who deals
with FM/TV antenna installations will find this kit invaluable. This Field
Strength Meter is the easy way to solve antenna position probiems. it's
battery operated (with charging circuit) or it can be powered by an
external DC source (9 - 14V). You can even use it to convert a video
monitor into a TV set. Full form kit comes with all components, PCB,
case and pre-punched, silk screened front panel. Battery not included.

Cat K-6329

- 8/91
‘ Ji

QUAD DI
BOX
/ QQ

performers needing to connect several devices to a mixing box! This
mains powered (requires M-9527 plug pack) Quad ‘DI’ box kit has

significant advantages over battery powered versions and will replace up

to four separate direct injection (DI) boxes... at a fraction of the cost. it's
easy to build and comes with all components, PCB, case and silk
screened & pre-punched front and pre-punched rear panels.

Cat K-5012 @ 6/91 37995

{Ea). 8/88 $1 99 '

| BARGAIN 900
BENCHTOP (2

POWER SUPPLY

A versatile benchtop power supply that takes a practical approach to
what's really required... and comes up with a money saving solution.
Features include 2.5 to 18V variable output voltage, switchable
current limiting (30mA & 1.2A), switchable voltage and current
metering..... and it's all in a compact package. Full form kit is
supplied with all components, case and pre-punched silk screened

ront panel. @ 8/91 @ Only $8995

Cat K-3202
s, INCrease Your
S = " TalkPower OQ

& ., e @ I SPEECH
1 , PROCESSOR FOR
o TRANSCEIVERS

The very effective and successful.:method for controlling the dynamic
range of speech through your transceiver. This simple device fits
between the microphone and transceiver acting as a form of
compressor so your speach level at the other end is as clear as
possible. As a bonus, it automatically generates a ‘beep’ each time
the PTT button is released. Comes as a full form kit with all
components, PCB, die-case box and front panel label.

Cat K-6002 @9/91$3995

¢ Added Insulation
for Extra Safety!

" FAN SPEED CONTROLLER

- Warmer weather is fast approaching, so while

~ you're thinking about dusting off the old fan you
might like to make it more effective by

building this Fan Speed Controller. it's easy to
build and comes as a full form kit with PCB, all
. components, plastic case with pre-punched

~ &silk screened front panel, plug and socket and a
| plastic pot so there’s maximum insulation for

added safety. @ 2791 s 3 99 5

Fd

Cat K-3086
Mains — Kits marked with this symbol involve mains power wiring.
Take extreme care when working with this equipment.

Q QQ )
Detailed

Degree Of Simplicity Simple intermediate

MITH

B1197/M1
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HOBBY ‘G’
CLAMP SET

Three handy 'G’ clamps that are perfect for

most hobby work, model making, etc. All
fit the 30mm (diam.) magnetic base
supplied. Sizes include 40mm x 35mm,
30mm x 30mm & 20mm x 25mm.

Cat T-4755

IMELECTROLUBEMN

PCB CLEANER

To remove contamination from PCBs
before soldering and remove flux
residue afterwards. Handy also as a
degreaser. 5009 spray.

Cat N-1105 ’19’5

Special Infroductory Offer!
ELECTRONIC
CLEANING SOLVENT

Now's the time to stock up on cleaning
solvent with this great introductory offer!
For this month only you can pick up a
huge 400mi can of cleaning solvent at a
price that's too good to pass up. This
fast acting sotvent is suitable for cleaning
live components, leaves no residue and

is non-corrosive.
200ml Spray. Cat N-1100 s‘ 1.95

Introductory Speciall
400micarn-116s  ONILY $19.95

AIR DUSTER

The ideal way to clean inaccessible or
delicate parts.... with high pressure gas.
Includes pressure control valve. 400m|

spray. 979

Cat N-1150

PERMAGARD

A penetrating lubricant which displaces
moisture. Use it to protect tools and
components from corrosion, free seized
parts and minimize wear. 200m| spray.

CatN-1120 40

pretic—g

e
s ;‘E N c |L

Bargain Priced!
ECONOMY PENCIL
BLOWTORCH

It's incredibly convenient and ideat for heatsink
work, silver solder, gold, silver, brazing, glass
work, etc. The Butane Pencil Blowtorch fits easily
in the pocket (it's not much bigger than a
penjand it's powered by butane gas (the same
as they use in cigarette lighters, etc). A great
idea for site-work and it's super value as well!

25 PIECE

ALLEN KEY SET Cat T-1360 $459%
This set is a must for any toolbox. It con- ’
tains a superb range of Alien Keys in . .

both metric and imperal sizes to suit Electronic Ignition!

most applications. Short-arm Metric key
sizes range from 1.5mm to 10mm while
the long-arm Imperial keys range from
/16" t0 %" in size. All 25 pieces are
stored in a handy plastic wallet.

CHT%  value Plus! 98
HOBBY ‘F
CLAMP SET

Just like a spare set of hands for the
workbench or toolbox. Three sizes: 20 x
120mm, 20 x 80mm & 20 x 40mm. All

BLOW-TORCH
WITH STAND

It's new! This nigh power blow-torch has a fully
adjustable flame s0 you get just the right amount of
heat.... where you want it. The build quality is
exceptionally high and it comes with a handy stand

which allows you to keep both hands free while you
three clamps fit to the 38mm magnetic

get on with the job.
base included in pack. s 595 On Iy 34¢5 Q

£l [SERVICE AIDS Sa/e And Effective!

CONTACT CLEANER
LUBRICANT

Improves electrical contact, suppresses
arcing, cleans and lubricates contacts to
help reduce wear. fantastic for keeping
pots clean and silent. 300g spray.
CatN-1115 31 695

SPRAY FREEZER

Non-corrosive refrigerant for rapidly
cooling small components in live circuits.
The ideal way to detect faulty solder
joints and overheated components.

4509 spray. o5

Cat N-1110

HEAT TRANSFER
COMPOUND

For efficient and reliable thermo
coupling of electronic components
and heatsinks. 229 syringe.

Cat N-1200

DIC

ELECTRONICS

NICKEL SCREENING
COMPOUND

Protects both plastic and metal
components from RF interference.
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Hidetsugu Yagi: A pioneer who gave
radio antennas a sense of direction

When I Think Back...

by Neville Williams

Look up the word ‘Yagi’ in almost any book on radio communications, and you will be told that it
refers to directional antennas of a particular kind. Rarely do the authors have much to say about
the Japanese inventor, whose memory it perpetuates. So who was he, and why does his name now
occupy such a conspicuous place in the predominantly ‘western’ jargon of modern electronics?

In my younger days, it took a while
to catch up with the idea of designing
wireless/radio antennas to have specific
properties — beyond, perhaps, the broad
assumption that big was beautiful! In
fact, we didn’t even talk about antennas.

In the bush, we put up ‘aerials’, sig-
nifying 100-odd feet of stranded copper
wire suspended by insulators 30 fect or
so above ground. There was nothing very
scientific about the design, the physical
details depending mainly on the space
and resources available to each in-
dividual set owner.

For sure, we used to argue about in-
sulators of one kind and another, or
which way an aerial should face — but at
the end of the day, there seemed little to
choose between them,

Later, when I came to live and work in
the suburbs, I found that aerials had been
scaled down to a few pathetic yards of
insulated bell wire draped from the chim-
ney to an outhouse, or simply tacked to
the picture rail around the living room.

Dictated by expediency, the chief re-
quirements were ease of erection, and
their ability to bring in the full comple-
ment of local stations.

Then, around 1936, I experienced the
first faint nibbles by the hypothetical
amateur radio ‘bug’ — as evidenced
from the fact that I bought a copy of the
1936 ARRL Radio Amateur’s Handbook,
which I still have.

The emphasis in those days was on
long distance HF (high frequency) com-
munication on the 80, 40 and 20-metre
‘ham’ bands and for such a purpose, I
discovered, aerials could no longer be
random lengths of wire — long or short.

They needed to be erected out of doors
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in an approved manner, cut to specified
dimensions and coupled to the transmit-
ter and receiver in a particular way.

In the amateur world, there were
grounded antennas, Hertz antennas,
doublets and zeppelins, centre fed, end-
fed and so on.

They were all subject to mathematical
calculation, and cxhibited predictable
directional properties and effective
‘gain’, I was face to face with what the
technical fraternity commonly refers to
as ‘antennas’, designed for specific roles.

Fig.1: We haven't been able to obtaln
an original photo of Professor Yagl,
but this artist's sketch Is a good
likeness.

UHF bands & equipment

The 1936 ARRL Handbook also in-
cluded special chapters on so-called
‘UHF’ receivers and transmitters, But the
designs were still relatively primitive and
the associated discussion of UHF anten-
nas was, at best, sketchy and concluded
thus:

‘A final firm suggestion is that a direc-
tive array should be used for UHF work-
ing wherever possible. Using a directive
array is an exceedingly inexpensive way
of getting a substantial increase in effec-
tive transmitted power’.

Logically, one would have expected to
find reasonable coverage in the hand-
book of the very practical Yagi-style
VHF/UHF directional beams that had
been developed and documented in
Japan some 10 years before. Instead, I
found one lone and non-committal refer-
ence to them, amounting to less than a
half-column.

It would seem that, while the ARRL
editorial team was aware of the
generalities of directional UHF arrays,
they hadn’t got around to much in the
way of what we might now visualise as
practical UHF antenna ‘plumbing’, using
off-the-shelf aluminium rods and tubing.

In Australia, about this same time (pre-
1936) the then-technical editor of EA’s
predecessor Wireless Weekly John
Moyle, and a number of fellow amateurs
were spending periodic weekends setting
up 5-metre equipment on mountain out-
crops south and west of Sydney, to iden-
tify accessible vantage points for UHF
communication. In the process, contacts
had been made over up to about 200km.
That they were using resonant rod anten-
nas goes without saying, but it is unclear



whether they had made much use, either,
of directional arrays with Yagi-style
reflectors and directors.

Three years on, a report in what was
then Radio & Hobbies for June 1939
indicates that by then, 5S-metre amateur
activities were on the increase around
Sydney and Melbourne, and in Westermn
Australia. It mentions that increasing
use was being made of (unspecified)
directional antennas, mostly vertically
polarised.

Again, the August 39 issue of R&H
carried a report of a ‘sensational contact’
on five metres between an amateur sta-
tion in England and another in Italy.

The British station was said to be using
a four-element horizontal beam, com-
prising a driven element, a reflector and
two directors. While it would almost cer-
tainly have been a Yagi-based parasitic
array, the term still didn’t make it into the
text.

Wartime technology

World War II put an abrupt end to such
activities, but a lot of amateurs (Editor
John Moyle included) ended up in the
armed forces and exposed to antennas
of all shapes and sizes, among them —
ironically — Yagi-based arrays.

After the war, when the affairs of
Radic & Hobbies were restored to some
semblance of normality, we found our-
selves beseiged by amateurs keen to get
back on the air. We also found truckloads
of surplus VHF and UHF equipment and
miles of high quality coaxial cable. There
was a powerful urge to adapt both the
equipment and the techniques developed
during the war to post-war amateur com-
munication.

Up-dated information was also avail-
able from post-war textbooks — as, for
example, the diagram in Fig.2 from the
1948 edition of the ARRL Handbook,
showing at a glance the essential dimen-
sions for a 4-element SOMHz Yagi beam.
The active element depicted is a folded
dipole with the two parallel rods/tubes
scaled in diameter to provide a suitable

feedpoint for a 300-ohm feedline. In

the postwar years, Yagi beams rapidly
assumed a special fascination for
mechanically minded amateurs, espe-
cially when appropriate rotational
mechanism and/or other hardware
could be ‘scrounged’ cheaply ex-dis-
posals.

I vividly recall picking up a bundle
of 1-1/4" (32mm) tubular duralumin
struts, apparently discarded by the De
Havilland workshops, from a scrap
heap near Sydney’s wartime
Bankstown aerodrome.

I also remember Ron Bell of RCS

Radio, ever on the lookout for an eye-
catching product, making available 360°
glass compass scales for use in back-lit
wall displays of beam direction, when
using ex-disposals ‘Selsyn’ motors for
driving a makeshift antenna rotator.
The Selsyn motors in turn could be
bought for a proverbial song from firms
like Ace Radio.

No less to the point, it didn’t take a
genius to calculate a half-wavelength at
the desired operating frequency and
reduce it by about 5% for the driven
element. Or to work to the original
length for a reflector, or knock off a
further 5% or so for the director(s).

Graphs and tables were also available,
postwar, to help determine appropriate
element spacing, estimate feedpoint im-
pedance and work out how to reconcile it
with the available feed cable.

Whether or not we stopped to think

Fig.2: Diagram of a Yagi array for the
50MHz amateur band, from the 1948
ARRL Handbook. Construction of the
beam and provision of a rotatable
mounting mast made an interesting
challenge, rewarded by more and
stronger signals.

about it at the time, Yagi’s pioneering re-
search dating back into the mid-1920’s
had added immensely to the fun of being
a postwar amateur, particularly on fre-
quencies from 28MHz up.

I recall embarking upon such exercises

- with considerable zeal and subsequently,

along with John Moyle, keeping regular
6-metre ‘scheds’ with amateurs in Can-
berra and in Young, the latter 270km
away, on the far side of the Great Divid-
ing Range. That done, we turned our at-
tention to the 2-metre (144MHz) band,
with ‘stacked’ Yagi beams to make the
best of our still rather makeshift transmit-
ters and receivers.

I well remember numerous debates
about beam design in the R&H office
with John Moyle, another amateur
Maurice Findlay, and Raymond Howe
who had specialised in antenna design in
the RAAF.

The debates were to take a new turn a
little later, when we became involved in
commercial VHF 2-way radio systems
for the Sydney Sun newspaper and the

Sydney Morning Herald, owned by our
then parent company.

A certain awkwardness

But, on the presumption that confes-
sion is good for the soul, I must admit to
a certain diffidence about using the term
‘Yagi’ in such discussions. Over the
years, I had grown accustomed to the
many ‘western’ names in electronic jar-
gon — Ampere, Baird, Boyle, Crookes,
Edison, Faraday, Fleming, Galvani and
so on through the alphabet to Volta and
Wheatstone. What was Yagi doing in
such auspicious company? With one let-
ter in the index all to himself?

Could it be that the early tardiness in
taking on board the Yagi research and
terminology was a akin to my own
attitude?

Racist? Undoubtedly! But, since those
far-off days, I've spent decades trying
to rationalise the attitudes originally
nurtured in a country school, where we
were encouraged to be proud of our
British heritage, of the many red areas
in the wall map, and of the invincible
British navy that ‘rules thc waves’; a
school wherc we made ‘big deal’ out
of Wattle Day and a weekly flag
ceremony; an environment where we felt
openly curious about — and conde-
scendingly sorry for — people who were
neither British nor white. How fortunate
we were to be both, in this great land of
the free!

Years later, it fell to my lot to lead a
party of EA readers on a ‘Technitour’ to
Osaka in Japan, via Hong Kong and
Taiwan, for ‘Expo 70’. On that tour,
many of us experienced for the first
time what it was like to mingle, as
foreigners, with other races in their
own environment, I especially remember
touring around the city of Osaka and
noticing primary and secondary school-
children on class excursions, uniformly
immaculate in both dress and behaviour.
How very different from my own scruffy,
bare-footed, noisy schooldays!

Outside tertiary training centres, we
came upon rows of motor scooters
draped with the rider’s helmet, gloves
and goggles — with obviously no fear of
them being ‘pinched’. Unbelievable!

And outside many homes, with no
room elsewhere for greenery, the oc-
cupants had arranged their cherished
potplants on the footpath — with no fear
that they would be despoiled by local
yobbos!

Very obviously, and for whatever
reason, the inhabitants of Osaka were un-
consciously demonstrating a standard of
civic honesty and conduct that
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shamed our own British/Australian
cities.

Yagi, the man

Only recently have I learned that
Professor Hidetsugu Yagi, pioneer of
the antenna configuration that bears his
name, was born in that same city of
Osaka, to a family that had a long and
distinguished history in the area. As such,
he had good reason to take as much
pride in his heritage as we do in ours.
So who was Yagi and how did his name
get to be included in our technical jar-
gon?

For a detailed answer to that question, I
am indebted primarily to W.A. Atherton
for his article in the venerable British
magazine Electronics & Wireless World,
for January 1989. He, in turn, acknow-
ledges the assistance of Professor S.
Adachi of Tohoku University, and of a
Mr and Mrs J. Loftus who helped in
translating the Japanese text. As already
noted, other publications to hand deal
variously with Yagi antennas, but make
only the briefest reference — if any — to
the inventor.

Well then, Hidetsugu Yagi was born on
January 28 in 1886, one year before
Heinrich Hertz’ historic demonstration of
generating, propagating and detecting
radio waves. He was the second son in a
family which, for generations, had held
responsible positions under the contem-
porary shogun — hereditary com-
manders of the Japanese army, whose
authority, for centuries, rivalled that of
the Emperor.

When his older brother ‘lost face’ by
dealing in stocks and shares (considered
at the time to be little better than
gambling), Hidetsugu became, to all
intents and purposes, the eldest son in his
family.

By conviction an idealist and a
socialist, he was elected at one stage to
the upper legislative house, roughly
cquivalent to Britain’s House of Lords. It
soon became evident, however, that his
ideas were incompatible with those of his
peers and he deliberately withdrew from
traditional politics, preferring to air his
views in print.

Yagi was, in fact, a prolific writer in
newspapers and popular magazines, as
well as in scientific journals. His wide-
ranging interests covered working condi-
tions and labour relations, society and its
attitude to science, and the ends towards
which he believed scientific research
should logically be directed.

Communication by electrical means
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Fig.3: A split-anode magnetron, as
illustrated in Terman’s Radio
Engineer’s Handbook (McGraw-Hill,
1943). It was developed from the
original Hul/GEC magnetron, by Yagi
and his student, Kinjiro Okabe.

was also very much in his mind and, un-
derlaying it all, was a fundamental
‘religious’ conviction, a respect for a
power beyond that of mere mortals.

Academic, lecturer

Back to his technical career, Yagi had
graduated from the Tokyo Imperial
University (now Tokyo University) at the
age of 24, and became a teacher at the
Sendai Engineering High School. Some
200 miles north of Tokyo, Sendai was a
city in its own right with a population of
a million or so people.

Four years later, the Ministry of
Education sent him abroad to further his

- studies — a fairly common practice at

that time. He found himself at the
University of Dresden, involved in the
broad study of resonance under Heinrick
Barkhausen.

In due course (1919) Barkhausen was
to go down in history as the discoverer of
the magnetic domain effect, but in 1914
he was much more concerned with the
generation of continuous electromagnetic
(Hertzian) waves produced by arcs — a
subject in which Yagi himself aiready
had a longstanding interest. It so hap-
pened that Yagi was on a study tour of
Austria, Switzerland and Italy when the
Great War broke out, and instead of
returning to Germany, he decided to
abandon his study notes and make his
way direct to England.

There, he made himself known to the

famous J.A. Fleming, by then 65 years of
age and Professor of electrical engineer-
ing at the University College, London.

Having been Marconi’s engineering
consultant for his historic work around
the tumn of the century, and as inventor of
the thermionic diode valve, Fleming was
a world authority on the technology of
wireless communication.

Short of students at the time, he warm-
ly welcomed the young Japanese
graduate and readily agreed to monitor
his already extensive studies in the sub-
ject. After a time with Fleming, Yagi
moved on to the USA for a brief stay at
Harvard University, before retumn-
ing to Japan in 1916 to resume his
teaching career.

Shortly afterwards, the Sendai High
School was merged with the Tohoku Im-
perial University as the new Faculty of
Engineering and, two years later (1921)
Yagi received his doctorate. Historically,
he is still acknowledged as one of the
prominent figures whose original and
creative research helped to establish the
traditions and the reputation of the
University’s Engineering Department.

Modern electronics

Already well versed in the established
electrical methods of producing con-
tinuous electromagnetic waves, Yagi’s
concepts took a quantum leap when a
Japanese naval officer, returning from
the USA, told him of the magnetron tube
which had recently been invented by
Albert Hull in the Research Lab-
oratories of GEC (the General Electric
Co) in New York.

Yagi seized the first chance to incor-
porate the magnetron into his own work
and by 1927, one of his research stu-
dents, Kinjiro Okabe, not only managed
to produce oscillations with a wavelength
of a few tens of centimetres, but obtained
increased power levels with the invention
of the split-anode magnetron (Fig.3).

Another of his research students, Shin-
taro Uda (see panel) supplemented this
work by performing experiments under
Yagi’s supervision, which led to the
development of directional antennas
based on a ‘wave canal’ created by a
series of self-resonant ‘passive’ (or
‘parasitic’) directors placed in front of
the driven element.

The combination of the split-anode
magnetron and the beam array proved a
major contribution to the technology of
UHF communication, and brought the
Japanese research to the attention of
western engineers.

In western literature, the hallmark
paper is: H.Yagi, ‘Beam transmission of
ultra-short waves’, in Proceedings of the



IRE (USA) Vol.16, No.6, pages 715-741,
June 1928, It was later reprinted in Proc.
IEEE, Vol.72, 634-645, May 1984.

The paper was in two parts, Part 1
dealing with performance of the Yagi-da
antenna system at wavelengths of ap-
proximately 4.4 metres and 2.5 metres.
By accident or design, these had direct
implications for amateurs using the 5-
metre and 2-metre bands.

Part 2 covered the generation of cen-
timetre waves by split-anode magnetrons
—on §, 12, 19 and 40cm — with credit
being given to GEC for the original mag-
netron and to Okabe and Uda for their
respective and very considerable con-
tributions to the research. While much of
the presentation had already been pub-
lished in Japan, Yagi promised that future
publications on the subject would appear

in English.
.
70
A=bbicm
n=no. of
directors
| 60— Fn=6
50—
]
<
3 -n=5
Z L0
[
<
wi
@ |
s
| < 30+ -n=b
(e
wi
(>
o
J
&
20— n=3
10 n=2
n=1 without Ds
¢ (1e directors)
0 r T : r !
160 180 200 220 240 260
LENGTH OF RODS (D) IN cm
_ _ _ -

Fig.4: Curves from Yagl's paper to the
IRE (USA), showing the relationship
between received signal current and
the number of directors in an
experimental beam.

Yagi fundamentals

In presenting an overview of the Yagi-
Uda antenna, Yagi emphasised that metal
rods (or tubes) of a finite length have a
natural frequency of resonance, which
can be used to take advantage of their
natural directivity and/or their ability to
act as reflectors or directors of energy in
particular circumstances.

In a typical array, a triangle of three or
five rods of appropriate length and spac-
ing, behind and parallel to the driven ele-
ment, could form a ‘trigonal reflector’
and concentrate the transmitted energy in
a forward direction. Further elements cut
to size and ranged in front of — and
parallel to — the driven element would
constitute a ‘wave canal’, further con-
centrating the frontal beam,

Some 22 figures in part 1 of the
presentation illustrated the role of reflec-
tors and directors, the effect of varying
the number and spacing of clements, an-
tenna height, polarisation and so on. It
was noted that the findings were com-
plementary for both transmitting and
receiving — in one case as an effective
power gain, in the other a similar im-
provement in effective sensitivity. Typi-
cal diagrams (Figs.4 and 5) show
respectively the increase in received sig-
nal current with the addition of succes-
sive directors, and the gain and
directivity of a complex array using one
reflector and 20 directors.

Presentation of the papers prompted
vigorous discussion, with J.H. Dellinger,
Chief of the Radio Division of the US
Bureau of Standards, rating the paper as
one that was destined to become a classic
in technical literature.

But despite the explicit nature of the
presentation and its obvious relevance to
amateur band communication, there ap-
peared to be little immediate response by

" amatcur station operators to the Yagi-

Uda concept. In his comprehensive
Radio Handbook (20th edition, 1975,
Howard W.Sams & Co, Indiana USA),
William Orr observes that the Yagi-Uda
beam system was invented and
publicised in Japan in 1926, and intro-
duced into the USA via the IRE in 1928.
Yet he notes that it was not until 1935
that it found any significant application
in the amateur ranks, which accords with
my own impression of the situation, as
mentioned earlier.

Widely used post war

However, based on post-war ex-
perience, Orr was assuring his readers (in
1975) that: ‘No other antenna exists
which can compare, size for size, with

the power gain and directional charac-
teristics of the parasitic array’.

He goes on to discuss the properties of
two-element and multi-element beams
for the HF bands, along with derivatives
such as stacked Yagis, loaded (shortened)
elements and multi-band versions. Even
the cubical quad finds a place in the
scheme of things as an opened-out folded
dipole, associated with similarly con-
figured parasitic quad directors.

In a separate chapter on VHF and UHF
antennas, the Yagi configuration features
prominently in handyman ‘back-yard’ ar-
rays, for use on amateur bands from
S0MHZz up or for the reception of satellite
signals. Much the same applies to other
postwar textbooks covering amateur or
other communications.

However, if there was ever any doubt
that Yagi had ‘arrived’ post war, one need
only scan the rooftops in any western en-
vironment to note the proliferation of
television antennas. A few use multiple
elements connected to the downlead, but
the majority are derivatives of the Yagi
formula, with one element — or one for
each band — connected to the downlead
and most of the others serving as
parasitic reflectors or directors.
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Over the years, television engineers
worldwide have contorted the Yagi-Uda
concept to achieve their own objectives.
They have worked out the classical
dimensions to suit the centre of the ap-
propriate band, used folded dipoles for
the active elements, stretched the reflec-
tors and foreshortened the directors — in
an attempt to cover more stations while
still retaining some semblance of signal
gain and directivity.

In Australia, they have pulled technical
tricks by using long driven elements to
function as simple dipoles for low-band
VHF TV channels, and coaxed those
same dipoles to function in harmonic
mode for the high-band channels.

They have used separate long and short
active elements to cover the low-end and
high-end channels, coupling them both to
the same downlead in a way which will
hopefully prevent one from being adver-
sely affected by the presence of the other.

But why do I keep saying ‘they’? With
the willing co-operation of my one-time
editorial offsider, Phil Walson, I remem-
ber setting aside the precision of the
Yagi-Uda approach and going through
exactly the same technical contortions to
arrive at a TV multi-channel array which
could be described for EA readers.

To assess its gain and directivity, we
mounted it on exactly the same mast on
my backyard shack which had served,
years before, to support the 5-metre and
2-metre amateur band arrays.

Other fields

I was conscious at the time that we
were all compromising Yagi’s carefully
researched design criteria, but I doubt
that Yagi would have cared. By that time
he had moved on to other things.

Yagi’s team had broken up in the early
1930°s with Uda becoming a professor in
his own right in the Tohoku University
and Okabe a professor at Osaka Univer-
sity, to which Yagi himself subsequently
moved. There, Yagi and Okabe turned
their attention to radar, working initially
on an idea that Yagi claims first occurred
to him during his visit to Germany before
the outbreak of World War 1.

It involved transmitting a continuous
radio beam, on the assumption that an
aircraft flying through it would cause
partial reflection of the signal, which
could hopefully be discerned by Doppler
techniques.

Working on this system around 1936,
Okabe is credited with having invented
the first Japanese radar system.

The longest wartime continuous-beam
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Fig.6: Reprinted from the April 1986
issue of EA, this diagram shows a UHF
TV Yagi at the top with folded dipole
and trigonal reflector. Below is a
composite Yagi with two sets of
elements for the low-end and high-end
VHF bands.

system actually set up by the Japanese
reached from Japan to Taiwan — a dis-
tance of 650 miles — near enough to
1000km. (See R.I. Wilkinson, ‘Short Sur-
vey of Japanese Radar’, in Electrical En-
gineering Aug/Sept. 1946, 370-377 and
Oct. 1946, 455-463). In concentrating on
a continuous beam, rather than time multi-
plexed pulsed transmission and recep-
tion, they had selected the wrong
technology.

However, as the man nominally in
charge of Japanese civilian fundamental
research, Yagi bitterly criticised the
Japanese High Command for their piece-
meal approach to electronic research. The
army and navy had policies of their own,
but neither attached much importance to
radar research,

Each saw radar as an essentially defen-
sive measure, which would have little

relevance to a future war in which they
expected always to be on the offensive.
This time Yagi was right but, ironically,
his own home was firebombed in 1945
and much of the research data he had
assembled over the preceding 30 years
went up in flames along with it.

With hindsight, it is interesting to
speculate what the scenario might have
been, had the brilliant team of Yagi and
Okabe received the backing of the
Japanese High Command in the mid
1930’s. Britain, perchance, might not
have entered the war with such a com-
manding lead in radar research.

At the end of hostilities, Hidetsugu
Yagi was questioned by the Allied War
Commission about the scientific research
he had undertaken during the war. His
answer: “I did my best for my
country. I did my best to defeat the
Americans!”

Instead of denying all, as many others
had done, he spoke proudly of his work,
such that one of his American ques-
tioners walked over and shook his hand
as a token of respect.

Upon retirement, he was recognised
as an Emeritus Professor of both
Tohoku and Osaka universities. He was a
member of the Japan Academy and an
adviser to the Yagi Antenna Company
(which he founded in 1952), the Japan
Television Brosdcasting Network, the
Tokyo Express Electric Railway, and
various other scientific councils and
government agencies.

In addition, he was a special cor-
respondent for a large daily newspaper
and chairman of a number of consumer-
level associations. His last and perhaps
most notable award was the Cultural
Order of Merit, conferred upon him by
Emperor Hirohito in 1976 — the year in
which he died at age 90.

Such are the reasons why he finds a
place among the predominently westem
pioneers whose names feature in our
western technical jargon. ]

IRE in 1928.

one-time mentor.

Shintaro Uda (1896—1976)
Ten years younger than Yagi, Uda attended Tohoku University as a student in the 1920's
while Yagi was lecturing there. He served as Yagi's student and research assistant, and
performed many of the experiments which formed the basis of Yagi's paper to the American

Uda gained his bachelor's degree in 1924 and his doctorate in 1931. During that period,
he wrote nine papers in Japan on the beam antenna system, and was co-author with Yagi of
a number of others. Yagi acknowledged this fact in his presentation to the IRE, and his role
is sometimes marked in technical literature by references to the Yagi-Uda antenna.

In 1932, Uda received an award from the Imperial Academy of Japan for his research into
microwaves and, in 1936, was appointed Professor of Electrical Communication Engineer-
ing at Tohoku University. In the period 1955-58 he served also as a UNESCO expert at the
National Physical Laboratory in New Delhi, India.

Uda retired in 1960, becoming Professor Emeritus at Tohoku, but was thereafter ap-
pointed as a professor at the Yokohama University. He died in 1976, the same year as his
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Circuit & Design Ideas

Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide further information.

Automatic light switching

1€y, 1C2 = 40N

z D1
1€3, ICL = L020 NL002

oV

This circuit was designed to replace
those timing units that will only switch
plug-in loads such as lamps. Such units
will not allow you to control external
house lighting, and require continual
adjustments in spring and autumn so
that you don’t have the lights on while
daylight abounds.

Stage one is a light detector, based on
ICla and IC1b. As the light reaching
the LDR decreases, its resistance and
the voltage drop across it increases.
When the input voltage of IC1a drops
low enough, output at pin 3 goes
high — causing the output at pin 4 to
go low.

The light detector will cause no fur-
ther effective change until the input to
IC1a has first gone high and then low
again. The correct positioning of LDR
by RV1 means that this re-triggering
should not occur until next evening.

Stage two comprises a flipflop made
of IC2c and IC2d. The low from
pin 4 is converted to a brief pulse by
C1 and R2, which triggers the flipflop.
Pin 11 goes high, and remains in this
state until the timing/counting se-
quence is completed.

While pin 11 is high, the Darlington
transistor Q1 powers the relay. The
closed contacts of the relay bridge
across the light switch and turn the ex-
terior lights on. Diode D1 protects Q1
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from the back EMF of the relay as it
turns off. Stage three comprises an os-
cillator, IC1c and IC1d, and two 14-bit
binary counters, IC3 and IC4.

When the relay is not switched on,
the clock signal is isolated from the
counter by the low on pin 2 of IC2a,
and the reset pins 11 of both IC3 and
IC4 are held low by R4. When the
output of the flipflop changes, these
ICs are reset through C2 and count-
ing begins.

This counting will continue, at a rate
determined by the oscillator frequen-
€y, until it has cycled throagh its 27
binary stages, after which pin 2 of IC4
will go high.

This high is inverted by IC2b and
converted to a pulse by C3, which
resets the flipflop and turns off the out-
put. To achieve the desired time range
of 2-7 hours, the oscillator frequency
needs to vary from 18kHz (2 hours) to
SkHz (7 hours).

The extreme settings of RV2 provide
5.1-20.7kHz resulting in a range of 1hr
S50min to 7hr 16min.

Power for the circuit is optional. The
9V, 100mA can be provided by a small
plugpack, or a regulated supply derived
from the 240V lighting supply,
provided proper care is taken.

A.R. Lyons,

Oakhuist, NSW $40

‘Lightning meter’ for SWLs

There is an old saying that lightning
never strikes twice in the same place.
Probably there’s nothing left to hit the
second time! However, this circuit al-
lows you to get as close as I would ever
dare to the fireworks display in the sky.

The circuit is simply an antenna cur-
rent monitor, or a crystal set with a
meter, depending on how you look at it.
The antenna picks up radio energy, is
rectified by the diodes and then fed to
the meter for display.

The neon lamp is to offer some
protection to the circuit in case of a
nearby strike. The antenna needs to be
10 or 20 metres of wire — just like the
one you use for listening to
shortwave broadcasts.

As a storm approaches, the needle of
the meter will begin to flick with each
lightning zap, the movement being
proportional to its intensity and
proximity. As the storm moves into
about a 1-2km radius, the needle will
be thumping into the stop on the far
side of the scale.

The distance (in kilometres) to the
lightning source is calculated by divid-

LONG WIRE

ANTENNA
METER
GERMANIH UMl SOuA
'CESE@ D2 & DIODES C‘O“_\

ing the number of seconds between
the zap and the sound of the thunder
by three.

In a cloud-to-earth strike, current
flows twice along the path of the strike
— indicated by two pulses on the
needle. And if you live near a radio
station, you will probably always have
a small reading on the meter because
your circuit picks up some of the
transmitter’s power.

Alex Eades,

Katoomba, NSW

$30



Constant current charger

Vee
R1

[e}}
Q2

R2
2l 10k

CELL

In order to effectively charge NiCad
batteries, a constant current source is
required. This notes shows how to con-
struct specific chargers for individual
cells. In order to get a constant current
through transistor Q2 to charge the cell,
a fixed voltage source is needed to
control its base current. Instead of
using a diode (or pair of diodes), tran-
sistor Q1 is provided. It works like an
amplified diode, as often used in push-
pull amplifiers.

Select QL. It can be any general pur-
pose transistor (e.g. D467) which has a
Vee of approximately 0.7V. Using
manufacturers’ data sheets, select the
charging current (Is) for the NiCad,
and determine the value of R1 from
the equation:

R1=VBe@)/Ien

Now select Q2. This transistor must
be able to cope with the charging cur-
rent even when the cell is fully dis-
charged. Its power dissipation is
given by:

P=(V Q2 cmitter - VD1 anodo)XIen

You can assume that V at D1 anode is
1.5V, for the worst case. Finally, select
a suitable low forward-voltage-drop
diode. A schottky diode is recom-
mended. Note that in this circuit , the
Vee of Q1 across R1 sets the output
current, independent of Vec.

Ranjit Singh,
Kuala Lumpur, Malaysia $40

Low-dropout voltage regulator

This regulator was designed to power
instrumentation with 5V DC from a
supply which varied over a range of
6-12 volts.

It consists of a commonly available
three-terminal regulator with a PNP
pass transistor.

The transistor has a minimum gain of
50 and a collector current of 1A. The
LEDs act as two low voltage (about
1.9V each) zener diodes in series.

The regulator IC will maintain a volt-

Sound effects generator

This sound cffects generator can be
used in many ways, for example, as a
musical doorbell, or hooked up to a
10W amplifier as a Colonel Bogie car
hom! The circuit consists of two 555s
and a 4017 decade counter. The first
555 (IC1) is connected as an astable
multivibrator to provide clock pulses
for the 4017. Capacitor C1 will deter-
mine the frequency. It can be any value
greater than 22nF — if less, it is too
fast for the 4017. Varying the value can
vary the sound from a zapper gun to a
melody. The clock pulses are sent to

diagram all 10 outputs have been used,
providing a 10 note tune. If you wish to
use less notes, disconnect the reset pin
15 from the ground and connect it to
the first unused output pin.

The trimpots connected to the output
pins set the frequencies of the notes.
Calibrate these with C1 at 100uF, IC3
is the final stage of the circuit and is
connected similarly to IC1. The only
difference is that its frequency is
changed by the input to the control
voltage at pin 5. The output goes to a
loudspeaker via an output capacitor C2.

Ben Buxton,

pin 14 of IC2, a decade counter. On the Edgecliff, NSW $35
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age of 1.25V across the 620 ohm resis-
tor R1 at all times, so Vouris about 5V.
With no load on the output, virtually
all the current through resistor R1 is via
the LEDs, since the regulator contribu-
tion, which is effcctively the base cur-
rent of QI, is only 1/50 of the current
flowing through the LEDs. If a load is
connected, the output Vour will tend to
drop, and this will cause a large current
change through the LEDs since they act
as zeners. The regulator will make up
the extra current via its Vi terminal,
which in turn will drive the PNP tran-

sistor and allow it to restore the output
to its original value. Circuit perfor-
mance is very good with operation
down to an input of approximately
5.1V. The LEDs also act as a load
monitor since they are at maximum
brightness with no load and nearly off
at full load. The circuit is also short-cir-
cuit proof. Other output voltages can be
obtained by substituting the LEDs with
other zeners, or by using the LM317 in
its adjustable configuration.
H.F. Nissink,

Lindisfarne, Tas $35
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Construction project:

Budget Car Alarm Mk2

Here’s a simple but extremely effective car alarm that’s both low in cost and easy to build. It features
voltage sensing, both entry and exit delays, a flashing warning LED — and above all, a very easy

installation method.

by ROB EVANS

It goes without saying that most of us
are painfully aware of the huge number
of cars that are stolen each year in
Australia, If your car hasn’t been taken
or tampered with at some time, chances
are that you know someone who’s had
the experience — in any case, your car
insurance premiums are a sad indication
of the problem.

With this in mind, many owners have
a commercial alarm system fitted to
their vehicle (and pay a commercial
price), or construct and install a car
alarm kit at a considerably lower cost.
While the kit-based alarms are general-
ly easy to build and offer excellent per-
formance and features, many
constructors find the additional wiring
needed during installation to be a
rather daunting task. This is a very
important job however, since any
faulty connections in the alarm trigger
wiring will inevitable lead to false
alarms — the bane of owners and near-
by residents alike.

For a number of years, Dick Smith
Electronics has been selling a neat little
car alarm kit called the ‘084’ which gets
around this problem in one stroke, by
using a woltage sensing trigger circuit.
With this system, the alarm simply
monitors the car’s existing electrical
system, for any voltage drop caused by
an increase in load current — this oc-
curs when even a low-powered bulb is
activated, such as the interior dome
lamp in response to a opening door. So
in effect, the alarm’s trigger wiring is
already in place, and the installation
procedure is just a matter of connecting
the 12V source and the wires to activate
the horn or siren.

While the original ‘084’ design has
proved to be a very popular kit since it
was described in ETI’s Project
Electronics book around 1977, those
energetic people at DSE have now up-
dated the circuit to offer more features,
at only a moderate increase in kit price.
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The new ‘084 Mk2’ Budget Car
Alarm offers both entry and exit delay
times, a number of circuit changes to
improve its immunity to false trigger-
ing, and comes as a complete kit with
the box included. As with the previous

design, it also offers the convenient
voltage sensing trigger circuit, automat-
ic reset (after around 50 seconds), a
flashing warning indicator LED,
provision for an external trigger input
(boot, bonnet, etc), and a straightfor-

An inside view of the completed alarm. As you can see, only a modest number of
components are used, despite the circuit’s many features.
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The circuit makes very effective use of four standard 555 timer chips. IC1 detects and latches the alarm trigger, IC2 and IC3
provide the entry and alarm time delay periods respectlvely, and IC4 supplles a pulsed signal for the warning lamp and

outputrelay.

ward construction and installation
method.

As it turns out, DSE is able to offer
the complete new kit at only $32.95 —
which represents excellent value in ef-
fective car security. So for those who
aren’t keen to go through the more
complicated installation procedure re-
quired by the more elaborate alarms,
the new Budget Car Alarm Mk2 is an
ideal choice.

Since DSE have totally re-designed
the printed circuit board (PCB) to ac-
commodate the alarm’s new features,
the PCB pattern is now proprietary to
DSE, and other firms are not able to sell
it. Individual constructors are of course
free to etch their own PCB from the
published circuit, and build the alarm
from the ground up. However, most of
us find it convenient simply to buy a
complete kit, and put it together with a
minimum of trouble.

Needless to say, a kit of all the parts

needed to complete the Budget Car

Alarm Mk2 is available from your
nearest DSE store. It’s priced at $32.95
as mentioned above, and is designated
K-4310.

How it works

While the new alarm’s circuit may
look a little complex, its actual opera-
tion is really quite straightforward —
particularly if you have a reasonable
idea of how the 555 timer chip func-
tions (see box ‘The 555 precision
timer’).

As can be seen from the schematic
diagram, the circuit uses a total of four
555’s to perform the timing and sensing
operations needed for the alarm’s
various features. The trigger sensing,
entry delay, alarm sounding period, and

relay/LED action are controlled by the
circuits based around IC1, IC2, IC3 and
IC4 respectively.

Starting at the trigger sensing section,
we can follow through each stage of the
alarm’s operation in a sequential man-
ner. The trigger circuit is formed
around IC1, which has its inputs ar-
ranged so that the voltage at the 555°s
threshold pin (6) is compared with that
of the control voltage terminal (pin 5),
and has its internal flip-flop in a nor-
mally set condition (that is, the output at
pin 3 is high),

Since the voltage at pin 6 is derived
by the voltage divider formed by RV1
and R2, it will be at a slightly lower
level than that of pin 5 — which is
nominally 2/3Vcc, or in this case
around 8 volts. Any rapid voltage drop
in the car’s wiring will be passed direct-
ly to pin 5 via C4, while pin 6 will
remain at its existing level due to the
filtering action of R3 and CS5. This
causes IC1 to change states (reset), driv-
ing its output (pin 3) to a low level. The
alarm has now been triggered...

This action then reverse biases D2 —
since C7 was previously charged to a
high level from IC1’s output — allow-
ing C7 to discharge towards ground
potential via RS.

This falling level is monitored by
both the trigger and threshold inputs of
IC2, which effectively functions as an
inverting Schmitt trigger — that is, its
output will drive low when the input(s)
are above about 8V (2/3Vcc), and drive
high for an input level below 4V
(1/3Vcc). Consequently, after a delay of
around nine seconds (the entry delay
time) IC2’s output will go high, biasing
Q2 hard-on via R7.

The collector of Q2 then falls to a low

level, which both reverse biases D3, and
also provides a path to ground for the
emitter of Q3 — which in turn energises
the alarm relay (more of this later).
Since C9 was previously charged to
high level via D3 and R, it will now
slowly discharge via R8 until IC3 chan-
ges state.

IC3 is connected in the same Schmitt
trigger-type configuration as IC2, which
means that after a delay period of about
50 seconds (the alarm sounding period)
its output will switch to a high level,
driving Q1 into saturation via R9.

Q1 is arranged to reset the alarm after
the delay period generated by IC3.
Since the collector of Q1 is connected
to the trigger input of IC1 (pin 2), and is
normally held at a high level by R4, IC1
will be forced back into its set state
when QI is turned on. The output of
IC1 (pin 3) then returns to its normal
high level, C7 is charged via D2, IC2
turns Q2 off, Q3 de-energises RL1
and the alarm stops sounding. The ac-
tion of Q2 also allows R6 to rapidly
charge C9, and the output of IC3 conse-
quently returns to its low level. This
overall reset sequence takes about
100ms to occur.

Note that IC1’s discharge terminal
(pin 7) is also connected to the trigger
reference voltage at C5, as well as the
threshold input (pin 6). This means that
when IC1 has changed to its reset con-
dition in response to an alarm trigger,
CS5 is held discharged via pin 7 until the
555 is set again by the action of Q1 (that
is, the alarm has finished sounding).
When this occurs, the 555°s internal dis-
charge transistor is turned off, allowing
CS5 to slowly charge to its normal poten-
tial viaR3.

Therefore, even though IC1 is back in

ELECTRONICS Australia, October 1991 59



Car Alarm

its quiescent state (ser), it will not
respond to the usual trigger transients
(via C4) for the second or so it takes for
C5 to charge back to its original level
— that is, slightly less than the voltage
at the CV input (pin 5).

This ‘trigger inhibit’ period stops the
unit from immediately re-triggering if
the car’s electrical system is effected by
the alarm’s action — for example, the
pump motor for a set of air homs may
still be drawing power for a moment
after the alarm has reset. In any case,
this feature allows time for the 12V
supply to stabilise, before re-enabling
the alarm’s trigger function.

The final section of the circuit based
around IC4 drives the warning indicator
light LEDI1, and provides the on/off
drive signal for RL1.

This 555 is configured in a standard
astable mode running at around 1Hz,
with its output (pin 3) driving both
LED]1 via current limiting resistor R11,
and the base of Q3 via R10.

When the alarm has been triggered
causing the emitter of Q3 to be
grounded via Q2, RL1 is then energised
and de-energised in sympathy with the
signal from IC4. As you would expect,
LED1 runs continuously at the 1Hz rate.

RL1’s contacts (as shown at the bot-
tom of the schematic) are used to con-
nect power to the car’s homn, siren or
other wamning device. While the relay’s
contacts should be robust enough to
cope with any likely load, C14 has been
included to help quelch any serious ar-
cing produced when switching high-
current inductive loads.

The alarm’s exit delay time is control-
led by the action of R4 and C6 at the
trigger input (pin 2) of IC1 — in effect,
it behaves as a power-on reset circuit.
When power is first applied to the
alarm, C6 is in a discharged state and
presents a low voltage level to IC1’s
trigger input, forcing the 555 into the
required set condition.

If a alarm trigger pulse is encountered
at pin 5 under these conditions (when
pin 2 is low) the 555 will flip into its
reset condition, but only for the dura-
tion of the pulse, since it will be imme-
diately set again by the low level at the
trigger input. In other words, IC1 can-
not latch into its reset condition and ul-
timately fire the alarm — so in effect,
the trigger pulses are ignored.

Once the voltage at C6 rises above
about 4 volts (1/3Vcc) however, the 555
will stay in its reset state when a trigger
pulse occurs, the entry delay circuit will
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‘time out’, and the alarm will fire in the
normal manner.

Most of the remaining components in
the alarm’s circuit perform bypass and
filtering functions, to reduce the chance
of false triggering.

The main 12V supply is filtered by L1
and C2, while IC4 and its associated
circuit components are heavily
decoupled by R12 and C13. The latter
filtering is quite essential, since the
on/off action of LED1 would other-
wise produce minor fluctuations in the
supply line and trigger the alarm’s
voltage-sensing input — the alarm
would effectively trigger itself.

The other capacitors scattered around
the circuit provide extra filtering at
potentially sensitive points, and again
help to ensure that the circuit is stable
under all conditions.

You may also notice that R1 is con-
nected to the main triggering point at
IC1 (pin 5), so that a low level at the
external trigger point (that is, connect-
ing it to ground) will also set IC1 and
ultimately sound the alarm.

Construction

The budget alarm is really quite
simple to build, and should be up and
running in a short time. All of the com-
ponents (except the indicator LED) fit
onto one small printed circuit board
(PCB) measuring 92 x 57mm, and
coded ZA-1404.

Commence construction by installing
all of the lower profile components, and
work your way through to the larger
items, ending in the relay. Take par-
ticular care with the orientation of any
polarised components, such as the 555
ICs (which all facc in the same direc-
tion), diodes, and electrolytic capacitors
— refer to the component overlay at all

PARTS LIST

1 PCB92mm x 57mm, coded ZA-1404
1 Zippy box (UB3), 41 x 68 x 130mm

1 12V 5ASPDT relay

1 SPDT toggle switch

Resistors

All 0.25W 5%: 1 x 4.7M, 1 x 680k, 1 x
470k, 1 x 100k, 1 x 82k, 5 x 10k, 1 x 8.2k,
1 X 470 ohms, 1 x 220 ohms, 1 x 20k
vertical trimpot.

Capacitors

10nF metallised polyester

0.1uF metallised polyester

1uF 25V PCB-mount electrolytic
10uF 25V PCB-mount electrolytics
33uF 25V PCB-mount electrolytic
470uF 16V PCB-mount electrolytics

Semiconductors

4 555 timer|Cs

3 BC547 NPN transistors
1  S5mmred LED

2 1N914 diodes

3 1N4002 diode

Miscellaneous

Short length of 26B&S enamelled copper
wire; hookup wire; 8-pin IC sockets (op-
tional); PCB spacers with captive screws;
PCB pins, solder etc.

- —_p AW

times. The coil L1 is made by winding
about 30 turns of 26 B&S enamelled
copper wire around a 6mm (1/4") round
former — the shank of a drill bit is quite
suitable. Remove the former, and
thoroughly scrape off the enamel coat-
ing from the ends of the wire, so that
reliable solder connections can be made
to the PCB pads.

Finally, install PCB pins (a total of
seven) in all of the external connection
pads, and connect suitable lengths of
wire to each wiring point as shown in
the component overlay — the actual

AL ®

O pORT

Follow this component overlay diagram at all times during the
construction procedure. Note how few external connections are needed

to wire the alarm into a vehicle.



The 555 precision timer

The ubiquitous 555 timer chip is a low-
cost, rugged, and above all, truly versatile
device. With the addition of only a few com-
ponents, it can perform a wide range of
timing applications with impressive ac-
curacy — just as its name implies. How-
ever, by changing the manner in which it's
connected to the surrounding circuitry, the
555 can also be made to function as a flip-
flop, a Schmitt trigger, a pulse modulator,
an audio amplifier (see EA February 1980),
and a host of other circuit ‘building blocks'.

The main reason for this versatility is that
the 555 has quite defined characteristics,
and a number of its pins are connected to
the key points in its intemal circuitry. As can
be seen from Fig.1, the 555's circuit is
based around two voltage comparators
(labeled ‘1" and ‘2) and an R-S flip-flop —
comparator 1 drives the flip-flop's reset (R)
input, while comparator 2 feeds the set (S)
input.

Considering comparator 1 for the mo-
ment, we can see that the non-inverting
input is connected to the chip's ‘threshold’
pin, while the remaining inverting input is
hardwired to point X in the voltage divider
formed by RA, RB and RC. Since these
resistors are of equal value, point X will be
at a voltage level of 2/3Vcc, which sets the
reference point for comparator 1. So as the
voltage level at the threshold pin passes
through 2/3Vee, the comparator’s output
will change state.

Comparator 2 is connected in a similar
manner, except that in this case its non-in-
verting input is connected to a voltage refer-
ence set to only 1/3Vce (point Y).
Therefore, as the voltage at the 555's trig-
ger input falls below 1/3Vce, comparator 2's
output will drive to a high level causing the
flip-flop to set-— as you would expect, any
further action at the trigger input will be ig-
nored, since the flip-flop is already in a set
state.

To reset the flip-flop, the voltage at the
threshold input must be raised above
2/3Vece, where the output of comparator 1
will drive high. Since the flip-flop’'s Q-bar

CONTROL

Vece VOLTAGE

output is connected to an inverting output
amplifier (as shown), a reset condition will
ultimately cause a low level at the 555's
main output (pin 3) — conversely, a set
state holds this output at a high level. This
main output by the way, can sink or source
currents as high as 200mA, which is quite
an advantage in some circuits.

An NPN transistor (QD) is shown in Fig.1
to represent the discharge facility offered by
the 555 chip. When the flip-flop is in its
reset condition, its Q-bar output turns this
transistor hard on, allowing an external
capacitor to be discharged to ground via
the collector connection at pin 7.

The chip also has a master reset option
as shown connected to pin 4, which as you
would expect, resets the flip-flop regardiess
of the state of other inputs. Also, since the
threshold input (comparator 1) centrols the
flip-flop’s reset (R) input, it will always take
priority over the set action of the trigger
input — just as with any other R-S flip-flop.

In practice, this means that if the
threshold pin is at a high level and the trig-
gerinput is low (that is, the flip-flop has both
its R and S inputs activated), the 555 will
remain in a reset state — in short, the
threshold (reset) input overrides the trigger
(set) input.

The 555's remaining pin, labeled ‘control
voltage’ (pin 5), is connected directly to the
‘X' reference point at comparator 1's invert-
ing input. This allows the voltage at this
point to be manipulated by external cir-
cuitry, so as to trim or fine-tune the
comparator's changeover points. When the
555 is used in straightforward timing ap-
plications for example, the control voitage
input can be used to alter the timing period
‘on the fly', for a variety of modulation ef-
fects.

So all in all, there's plenty of scope for
customising the way in which a 555
operates in a circuit. While most of us are
probably familiar with its standard monos-
table and astable arrangements, there are
a number of other configurations (both
simpler and more complex) which make ef-
ficient use of this versatile little chip.

6
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length of each wire will depend upon
the distances involved in your particular
installation. Then screw the completed
PCB 10 the lid of the case (via small
spacers) as shown in the associated
shots, and the alarm is ready to go.

Testing & installation

Ideally, the alarm should be tested
before it is installed in the car, since
access may be rather difficult once the
unit is in place. The most convenient
method is to place the alarm on the car’s
front seat, and connect its power wires
to a normally active 12V source — that
is, one that is not switched via the igni-
tion key.

Wait a moment, then operate (say) the
courtesy light and check that the relay
starts activating after the entry delay
period. If the alarm doesn’t respond, try
adjusting RV1 until reliable triggering
is achieved.

Don’t adjust this'control for too high
a sensitivity however, as this may cause
false triggering. Once you are happy
with the alarm’s operation, the unit can
be mounted in some hidden position
(under the dash is the usual).

The warning LED is installed in a
very visible location, the ‘horn’ wires
connected to the horn relay, and the
power wires reliably joined to the car’s
active wiring via a hidden on/off switch.
This connection point should be well
‘down stream’ from the car’s battery,
where any local electrical activity
causes the most voltage deviation. If
desired the alarm’s cxternal trigger wire
can be connected to ground-switching
boot or bonnet switches, so that these
normally unprotected areas will also
trigger the alarm.

Of course, fitting a courtesy light and
switch to the boot or bonnet will avoid
the need to use the external trigger fea-
turc (and install extra wiring), since the
voltage transients produced by the addi-
tional lamps will then trigger the
alarm’s voltage-sensing circuit.

By the way, if you find that the
alarm’s existing delay times don’t
suit your particular needs, they can be
adjusted by simply scaling the
relevant RC combinations. For ex-
ample, the run time (or sounding
period) can be rcduced by just decreas-
ing the value of R8.

In a similar manner, the exit time,
entry time, and flasher/relay pulsing
rate can be changed by altering the
values of R4/C6, R5/C7 and R13/C12
respectively — in fact, you should only
need to adjust the value of the relevant
resistor to causc a reasonable change in
delay time. [ ]
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FREE CALCULATORS - AMAZING OPPORTUNITY

An American Industrialist once remarked “| belleve that half of our
advertising Is Ineffective - the trouble Is, we don’t know which haltl)

Well - as the year draws to a close we’ve declded to conduct a survey on our
advertising l.e: to see where our advts are noticed most. So when you see
this notice simply ring us Toll Free on 008 999 007, advising us which
magazine you saw the advt and we’ll be delighted to send you absolutely
without charge one of our fantastic X 2110 Desk Calculators - there Is no
obligation - you do not need to make any purchase. (LImit one per
customer).
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300 Watt Inverter

Go anywhere 240V mains power from your
car battery with this fantastic 12V DC to AC
inverter.

This compact inverter will power lights,
power tools, electric shavers, radios etc.

A must for farming, camping, mining, boating
and wherever 240V powaer isn‘t available.
Features:

Sensational Value On UHF Alarm Systems

Main Control Recelver

The main control receiver runs on 240V AC
with &8 12V 1.2Ah battery for emergency
backup. The range between the transmitters
and the recelver is normally 80 metres in
open space.

P

Passive Infra
Red Movement
Detector

Idea! for the
toungeroom, family

Remote Reed
Switch
This consists of an

enclosed reed switch
and transmitter with a

Festures: » Wireless reception of external and 00m Of hallways. '“09"‘9',-\__ : gggglg:%\\;«iézt%mr current circuit breaker
H 3 Mounts up on the
 Sal le h ) ; A
iiernalsensors & deteciors  Selsclablo Fome e or bookanel = Buill In pane! mete to monitor output
arming or just external to allow movement Dgt;cls '“°"5'“°'"; I . Strgng steel chassis.
inside the building * Built in piezo elsctric siren ;’" injanjareafoliax
ives different signats to indicate different ™ [
unctions ¢ Sends signal down power line to i
activate remote siren e Programmable
arm/disarm switch buttons - {
P
4
-

Remote Plezo
Alarm
This unit is a line

' carrier receiver, ie.
plugs into 240V AC
and receives signal
through AC line.

b *
Requires no wiring which makes :ront lzoor l’lemﬁuf1 Kleypad Superb Dome Tweeter
S ¢ his handy unit virtually duplicates the
" .dcmc" to install. Do it yourselt X function of the main contro! unit but at a Bargaln Of 1991
nd save on installation and over more convenient location, ie. just inside Less Than v, Price'
50% off regular prices. . the front or rear door etc. System can be 2 .
x armed or disarmed without the need to Dome Tweeter With Ferro Fluld
e 50 to the main control unht.

60 Watt Max. Power. Silky smooth

1 m_aquency response 1.5Hz to 20kHz.
SYSTEM 3 Wide angle dispersion. Massive
Includes: power handling capacity. Diam.
1 x Ma'n Controlter 94mm. High spectrum. Purity.
1 x Remote Reed Switch Incredible tow pricel

1 x Remote PiR Movement Detector
1 x Remote Keypad
€ 3012 529’50
This Month $1 2.00

Plus 4 Bonus Large Alarm
10 up $1 0.00

Quality Speaker Bargains — Up to 30% Off

SYSTEM 1

Includes:

1 x Main Controller

3 x Remote Reed Switches

1 x Remote PiR Movement Detector
1 x Remote Keypad

1 x Remote Siren

Plus 4 Bonus Large Alarm

Warning Stickers $399

This Month Only

SYSTEM 2

Includes:

1 x Mair Controlier

3 x Remote Reed Switches
Plus 4 Bonus Large Alarm
Warning Stickers

This Month Only $249
NORMALLY 5515'

This Month Only $299

NORMALLY NORMALLY

Polypropylene Poly Emulsion Coated Cone Carbon Fibre

10” Woofer 60 Watts RMS 10” Woofer 80 Watts RMS  with Barium 6'2" Woofer 30 Watts RMS f\
Rated Power Input....60W E'“"'"' Rated Power Input. ... 80W Ferrite magnets. Rated Power input. ...30W '
Max. Power Input. .... 100W Al Max. Power Input. .... 130W Very efficient Max. Power Input. .... 70W

Impedance (300Hz) ...8 Ohm register Impedance (400Hz) ...8 Ohm extremely low Impedance (300Hz) ...8 Ohm \
Frequency Response .fo — 4kHz  Periormance Frequency Response .fo — 4kHz Zistortion (we fo — BkHz W4

Frequency Response
Resonant Frequency ..65Hz(+/-13Hz2)
Sensitivity .. .......... 97d8/W(0.5m)

C 3034 $,82?§5 $69

8" Woofer 60 Watts RMS
Rated Power Input....60W

Max. Power Input..... 100W
impedance (400Hz) ...8 Ohm
Frequency Response .fo — 5kMH2z

- .
Resonant Frequency ..50Hz(+/-10Hz) f "
Sensitivity .. .......... 98dB/W(0.5m)
i
e ¢ a0 $1357%: $89 q |
/ : 3 i
l‘ " ~ a3

4

Resonant Frequency ..45H2(+/-9Hz2)
Sensltivity .. .......... 98dB/W(0.5m)

C 3065 $,69‘bo $60

12" Woofer 100 Watts RMS
Rated Power Input....100W
Max. Power input. .. .. 150W
Impedance (200Hz) ...8 Ohm
Frequency Response .fo — 3kHz
Resonant Frequency . .30Hz(+/-6Hz)
Sensitivity .. .......... 98dB/W(0.5m)
C 3070 s.sg‘bo $85
Frequency Response .fo — 15kHz
Resonant Frequency ..25Hz(+/-5Hz)

15" Woofer 120 Watts RMS
Sensitivity ............ 98dB/W(0.5m)

Rated Power Input....120W
¢ 75 $1287% $95

Resonant Frequency ..28Hz(+/-5Hz) supply thess
Sensitivity .. .......... 97dB/W(0 5m) drivers to

highi
¢ 026 $99+s $85 revpected

respected
speaker
. m makers
12" Woofer 80 Watts RMS V'™ mexer®)
Rated Power Input. ...80W \
Max. Power Input. .... 160W
impedance (300Hz) ...8 Ohm
Frequency Response .fo — 3kHz
Resonant Frequency ..25Hz(+/-5Hz)
Sensitivity ............ 98dB/W(0 5m,

¢ 3030 $126% $105

15" Woofer 100 Watts RMS
Rated Power Input. ... 100W

Max. Power input. . ... 200W
Impedance (400Hz) ...8 Ohm
Frequency Response .1o — 3kHz
Resonant Frequency ..25Hz(+/-5Hz’
Sensitivity ............ 98dB/W(0.5m)

¢ 3032 $23500 $169

e

m?;édpaont::r(gz}%ﬁz.). . goOO:Vm 2 With Barlum Ferrite magnets. Similar
0. 15 In pertormance to our emulsion cone

range but with quite astonishing power

b
handiing capacity

PHONEORDER TOLL FREE.ALTRONICS 008 999 007




PHONEORDER TOLL FREE ALTRONICS 008 999 007

CatNo. Unit A 8 C  Finish
Height
RaCK Cases H 5011 1Uo 44 32 38 RawAium.
Features: H 5012 2L 88 76 78  RawAlum.

H 5013 3U 132 84 122 RawAlum.
H 5021 1U 44 32 38 Nat Anod.
H 5022 2U 88 76 79  Nat Anod.
H 5023 3U 132 54 122 Nat Anod.
H 5031 1U 44 32 38 Blk Anod.
H 5032 2U 88 76 79  Blk. Anod.
H 5033 3U 132 54 122 Blk Anod.

P « REVOLUTIONARY NEW
- EXTRUDED DESIGN
ELIMINATES THE NEED

FOR VISABLE BOLTHEADS

.55  THROUGH THE FRONT

® Raw aluminium, black or natural anodised
finish ¢ These beautifully crafted rack cabinet
boxes will give your equipment a really 1st class
appearance ¢ Aluminium construction with
removable top and bottom steel cover panels
All dimensions conforms to the International
Standard ¢ Ventilated lid  Deluxe finish front
panel ¢ Individually cartoned ® Supplied in Flat
Pack Form - Easily assembled in minutes.

Australian Designed and

Manufactured Professional Series — "
Modular Rack Frames o ~ |Rack Shelves
Suitable for home or commercial use, these fantastic rack frames are durable ‘| T — )

strong, good looking, light weight and easy to assemble.

The frames are available in either Natural Anodised aluminium or Black f° «
Powder Coat aluminium and the side paneis in Electric Blue or Black Powder "G
Coat finish. v
Ideal for use in home Hi-fi systems, Professional Audio installations, Band

Gigs, Computer Patch panel etc.

Enables rack
mounting of

Now Now tuners, videos, —
H 5204 Rack frame 4U Nat. $125 | M 5304 Rack frame 4U Black $125 C.D. players,
H 5205 ;anel'sel for U ’531204 ‘:;; H 5305 P°"°'f”' fore U g;l;mk ‘:;; :’Ri%lr'a":?r r:l;:l.ly
H 5208 ack frame 6 at. H 5306 Rack frame ac ;
H 5207 Panel set for H 5206 $49 | M 5307 Panel set for H 5306 $49 can't be rack STOP PRESS - NOW AVAILABLE
H 5212  Rack frame 12U Nat. $152 ] M 5312 Rack frame 12U Black $152 mounted. IN 2 & 4 UNIT SIZES |
H 5213  Panel set for H 5212 $80 | M 5313  Panel set for M 5312 $60 Supplied in flat
#H 5218 Rack frame 18U Nat. $170 § M 5318  Rack frame 1BU Black $170 pack form - H 5352 2 Unit (88mm) 49.95
H 5219  Panel set for H 5218 $90 | H 5319  Panel set for H 5318 so9 | easily
H 5230 Rack frame 30U Nat. $205 | M 5330 Rack frame 30U Black $205 | assembled in M 5353 3 Unit (132mm) $49 95
H 5231 Panel set for H 5230 $143 | M 5331  Panel set for H 5330 $143 minutes. .
H 5238 Rack frame 38U Nat. $242 | M 5338 Rack frame 38U Black $242 Available in i $55
H 5238 Panel set for H 5238 $175 | H 5338  Panel set for H 5338 $175 black onty. H 5354 4 Unit (176mm) 85

Great Value Altronics Kits

Universal High
Power Amplifier
MOdU|e xs14o$69.oo

All components, including output
transistors mount on a single PCB.
Suitable for high quality guitar
amp, public address or in a high ingenious sensor to
fidelity sterec amplifier. Kit detect the pressure
includes angled heatsink bracket, change caused when the
separate sub-woofer amp. main heatsink and uniike other kit door opens.

KIS560 s 29 5 %Lez;:bg;i;?.:rﬂ«l;g?;ﬁw“a7 K 1915 345'60 ‘
M 8020 12V AC Adaptor To Suit $16.95 Speech /ﬁ X B /2 4 This Month $29.oo -

i Synthesizer Playmaster Pro
Beat Triggered

Door Minder

This project will sense a
door opening in a large
or small room and will
sound a two-tone chime.
It does not have to be
anywhere near the
doorway as it uses an

Sub-Woofer
Adaptor

Get an amazing bass
improvement from your stereo
system. This fantastic adaptor
simply “samples” your stereo
amp output and provides a
single channel output to feed a

Strobe e s Here I8 8 self contained Speech Series 1 Power
Ky 7 Synthesizer that does not require a A I.f. [ v
X computer to control it. It can be - ¥ Y ﬁ"
Add Some Life To Your connected to atmost any appliance, mp I 'er i )' Nl
Next Party vehicle or home remote control M odu le e
Flashes in time 10 your J system 1o let you know when the 1
music. Will also work as ' kettle has switched off, the doors are i
normal strobe. gt —— locked or the water in the radiator is Fantastic for use in
L boiling. Blank Eprom included. Juke boxes, amplitier {1\ “"'l
- racks (multi-amplifier | &
K 5790 $79.95! BEATYMGGENED STROnE j K 9500 3_95'60 setups) discos etc. i : .;
K 5795 Two Tube  * PR y '
. 16 e - This Month Only $8500 K 5170 $8500 i -
Option .50 .. ~ -
o K 9502 Pre-Programmed Eprom $2000 ‘ ]
HEAVY REAVY 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 {oss or
rZ /7 /74y 4 v J4 7 4 damage please add $1.00 per $100 of order value (minimum charge $1). When phone

ordering please request "insurance”,

174 Roe St. PERTH W.A. 6000 Phone (09) 328 2199 TOLL FREE PHONE OHDER — Bankcard, Visa, Mastercard Holders can phone order

PHONE ORDER TOLL FREE 008 999 00

i f tandard Time. i
MAIL ORDER G/~ P.O. Box 8350 Perth Stirling St WA, 6849 g:;“vr:renu&:odeg;;r.n Eastern Standard Time. Remember with our Overnight Jetservice we
STANDARD DELIVERY & PACKING CHARGE $5.50 to 1Kg. $8 1Kg-5Kg. ALTRONICS RESELLERS- Chances are there is an Altronic Reseller right

AUSTRALIA WIDE — Via, Australia Post allow approx 7 days for delivery. near you — check this list or phone us for details of the n :

OVERNIGHT JETSERVICE Up to 3Kg is 810.00?%Kg to 5%9 is 828.0o.y0vornlgm Blue )albbon Do:hn aresrt\ighﬁgglod‘ivllga I(Thesoe dezlesfz;ees:'e‘i:‘lill;rcarry a
:;Iunrasrvico Courler for delivery next day Country areas please allow additional 24-48 ::omprehensive range of Altronic products and kits or we'll order any required item

b or you.

WA COUNTRY ALBANY BP Electronics 8 (098) 412681 Micro Electronics (098) 412077 BUNBURY Micro Electronics (097) 216222 ESPERANCE Esperance Communications
(090) 713344 KALGOORLIE Todays Electronics & (090) 215212 MANDURAM Lance Rock Retravision (09) 535 1246 Micro Electronics (09) 5812206 PORT HEDLAND Ivan
Tomek Electronics (091) 732531 ROCKINGHAM TV Joe's (09) 5271806 NT ALICE SPRINGS Farmer Etectronics (089) 522388 DARWIN Ventronics (089) 853 622V(C All
Electronic Components (03) 6623506 The Eilectronic Component Shop @ (03) 6706474 BORONIA Ray Cross Electronics @ (03) 7622422 CHELTENHAM Talking Electronics (03)
5842386 CROYDON Truscott Electronics m (03) 7233860 PRESTON Preston Electronics @ (03) 4840191 COUNTRY BAIRNSDALE LH & LM Crawford (051) 525677
BALLARAT Ballarat Electronics (053) 311947 BENDIGO KC Johnson & (054) 411411 MILDURA McWilliam Electronics (050) 236410 QLD Delsound PL @ (07) 8396155
NEWSTEAD ECQ Electronics (07) 2541153 WEST END B.A.S. Audiotronics (07) 8447566 WOODRIDGE David Hall Electronics @ (07) 8082777 MAROOCHYDORE MALS
Electronics @ (074) 436119 MARYBOROUGH Keller Electronics (071) 214559 PIALBA Keller Electronics (071) 283749 ROCKHAMPTON Access Electronics (East St.) (079)
221058 TOWNSVILLE Super Solex ® (077) 7244665 A Force Electronics 1 (08) 2125505 BRIGHTON Force Electronics @ (08) 3770512 CHRISTIES BEACH Force Electronics @
(08) 3823366 FINDON Force Electronics @ (08) 3471188 HOLDEN HILL Force Elect-onics m (08) 2617088 LONSDALE Force Electronics @ (08) 3260901 ENFIELD Aztronics m
(08) 3496340 COUNTRY WHYALLA Eyre Electronics (086) 454764TAS HOBART George Harvey B (002) 342233 LAUNCESTON George Harvey B (003) 31653345 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.
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Construction project:

Variations on the 18VAA

benchtop power supply

if the low cost supply presented in our August issue didn’t quite offer the current or voltage ratings
to suit your needs, then switch on your soldering iron! Here we'll show you how the same design
can be used to produce a compact 30V/1A or 18V/2A supply, which offers the same features as

the original unit.

by ROB EVANS

As discussed in the latter stages of the
August ’91 article, the 18V/1A benchtop
supply’s circuit and printed circuit board
(PCB) were designed with increased out-
put capabilities in mind.

A number of components are more
robust than was really needed, and the
PCB layout has sufficient space to allow
larger, higher rated components to be in-
stalled where required. In short, it was

ready for more ambitious configurations.
The first step to increasing the supply’s
output ratings is to install a larger power
transformer, which has the current or
voltage capability to suit the final
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Here is the meter scaie artwork for the
18V/1A  alternative version of the
power supply.

design’s desired range. The original
18V/1A supply used the 15VAC/1A
secondary winding of a 2155-type trans-
former (15VA), which ultimately defined
the unit’s maximum output current and
voltage — this transformer was chosen
as a balance between cost and power
capability, and suited the design quite
nicely. As it happens, the next larger size
in the common transformer range (30VA)
offers either double the current capability
(the 2156 type), or twice the voltage
rating (the 6672 type).

When these two transformers were
first proposed as the basis of the up-rated
supplies, it was assumed that a bigger
(and more expensive) case would be
needed to house their larger dimensions
— the 2155 has a height of around
50mm, while both the 2156 and 6672
need a vertical space of about 58mm.
However a certain tenacious editor

18V/2A 30VAA
Version  Version
Ti 2156-type  6672-type
Dl to D4 1N5404 1N4002
C1and C2 4700uF 25V 2200uF 50V
(see text)
R2 2.2k OMIT
R8 and R9 1.2/1.2ohms 1 ohm
(see text)
R11 1.8k 12k
C6 47uF 25V 47uF 35V
R5 680 ohms 390 ohms

Fig.1: Use this table to choose the
components for each version of the
supply — the parts of interest are
noted by an asterisk (*) on the
schematic diagram.

quickly proved that with a little creative
box modification (more of this later), the
same low-cost instrument case used for
the original supply could also be used
with both of the Jarger transformers.

The end result is that we have nearly
doubled the supply’s maximum output
power without increasing its size, and ad-
ding very little to the overall cost.

As you have probably already
gathered, the 2156-type transformer has
been used to power the 18V/2A supply
shown at the bottom of the lead picture,
while the 6672-type is fitted Lo the
30V/1A unit shown on top (note the
meter scales of each version).

Both supplies offer the same high per-
formance as the earlier 18V/1A unit, can
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And this is the meter scale artwork for
the 18V/2A version of the power

supply.

still be built with simple construction
techniques, and use virtually the same
basic parts.

Circuit changes

The original circuit needs to be altered
at eight or so different points, as detailed
in the table shown in Fig.1.

The various components included in
the table directly refer to those shown on
the schematic diagram, which as you
would expect, are not shown with match-
ing values. While the supply’s circuit
operation is really quite straightforward,
it may be worth referring back to the
August *91 article at this point, so as to
help you understand why the various al-
terations are required.

The most obvious change is the power
transformer, which as discussed above,
will increase the supply’s current (using
the 2156-type) or voltage (6672-type)
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This is the schematic, showing the components that need to be changed. Fig.1 above, gives the components and values
for each version of the benchtop power supply.
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Power supply

rating. While the 6672 has secondary
voltage tapping points of up to 30V AC,
we have elected to use the 24V connec-
tion, which ultimately develops a ‘raw’
supply rail of around 34V DC. This in
turn allows the final output voltage to
reach the desired 30V level for the

30V/1A unit.

By the way, if the 6672 transformer’s
30V tapping was used the unregulated
DC supply rail would have reached
around 43V, which exceeds 723 regulator
chip’s maximum supply rating of 40V.
Similarly the 27.5V tapping would
produce a 39V rail, which is still too
close for comfort. The 2156-type trans-
former for the 18V/2A supply simply
connects in the same way as the original
2155-type unit, since their secondary

voltages are the same.

Next, the four rectifier diodes (D1 to
D4) have been changed to 1N4504-types
(which have a 3A rating) to handle the
increased current in the 18V/2A version,
while the 30V/1A supply uses the same
1N4002 diodes as the original unit. How-
ever, the associated filter capacitors (C1
and C2) must be larger in both versions,
since the supply rail is now delivering
substantially more energy than in the

original circuit.

The 4700uF 25V capacitors specified
for the 18V/2A version are quite readily
available and should neatly fit into the
~ allocated PCB space. When it comes to
the 2200uF 50V units for the 30V/1A
supply however, you may have to vary
the value or type of capacitor depcnding
upon what’s available, what will fit into
the PCB space, and what type is the most
cost effective. For example, the filter
capacitors for this version could end up
as 2 x 2500uF/40V, 1 x 4700uF/50V, or

d A £ ‘
ﬁ '_i IR : : i

The internals of our prototype 30V/1A supply. Note that four main filter capacitors
have been used, and how the box lid has been cut away to clear the transformer.

even 4 x 1000uF/50V. In fact the last of pensive solution — see the associated in-
these examples is the approach used in  side shot of that unit.

the prototype 30V/1A supply, which as it Another possibility for the capacitors
happens, turned out to be the most inex- Continued on page 68
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And here is the front panel artwork for the 30V 1A version of the power supply.
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Gould 400 Series - 100Msamples/sec
performance to 8bits,
10nS resolution...and you can take
one with you from just $3995*

The Gould 400 Series offers the uitimate price to performance
ratio in digital scope technology...all in an instrument that weighs
just 5.5kg. 12-33Vdc operation enables you to capture high speed
transient signals in almost any environment - on oil rigs, in the
outback, even up a power pole - and take the data back to the lab
for analysis.

Model 420 has an internal colour plotter with real time clock and
a wider range of waveform processing functions:

Cursor Measurements Trace Manipuiation

Voltage and Time Filter (6 frequency steps)

Peak to Peak Invert

Max - Min Integrate

Risetime (falitime) Trace Arithmeli
Overshoot (Preshoot) Add

Pulse width Subtract
Frequency, Period, Duty Cycle Multiply

RMS Limits Testing and
Area Persistence.

Model 450 offers all the capabilities of the 420 but with an
extended bandwidth of 50MHz and ETS to 5ns/div (x10mag).
Just check the basic spec alongside and call us to arrange a

demonstration. -} G 0 U LD

READER INFO NO. 11

Basic Model 400 Specifications

Vertical Deflection

Bandwidth : dc to 20MHz (-3dB)

Sensitivty: 2mV/div to 5V/div in 1-2-5 sequence

Horizontal Deflection

Transient Capture Sweep Rate: 500ns/div to 50s/div. 28 ranges
in 1-2-5 sequence

Repetitive Sampling Sweep Rate. 200, 100ns/div

Delayed Sweep Range: 20ns to 50005

Display Modes: Refreshed, Roll, Interpolation, Single trace,
Dual trace, Single Shot, Hold All, Hold Ch1, Hold Ch2, Hold Ref.
Acquisition System

Max Sample Rate: 100MSamples/s on each channel

Vertical Resolution: 8 bits

Record Length: 500 words/channel

Acquisition Modes: Normal, X-Y, Average, Peak Detection
Waveform Memories: 3 non-volatile

Screen Measurements

Cursors can be assigned to a trace and measurements made
with respect to the datums

AT and AV displayed on screen

Trigger level indicated on screen

Readout indicates instrument settings

Arrow for off-screen indication

Interface (RS423)

Baud Rate: 75 to 9600baud

Data Bits: 8 (no parity)

Digital Plotter Output: HGPL format via RS423 interface

* Gould 400 Series prices are from $3995 ex tax. subject to change without notice

| A’l’ LZ IS( ) () Instruments Pty.Ltd.

WEW SOUTH WALES VICTOMIA QUEENSLAND SOUTH AUSTRALIA W, AUSTRALIA

18 Hilly Street, 12 Maroondah Highway, 192 Evans Road, 24| Churchill Road, 32 Teddington Road,
MORTLAKE RINGWOOD SALISBURY PROSPECT VICTORIA PARK,
P.O. Box 30, CONCORD P.O. Box 623, RINGWOOD  P.O. Box 274 SALISBURY P.O. Box 154 PROSPECT W.A, 6100

NSW 2137 VIC 3134 QLD 4107 SA 5082 Tel: (09) 470 1855
Tel: (02) 736 2888 Tel: (03) 879 2322 Tel: (07) 875 1444 Tel: (08) 344 9000 Fax: (09) 470 3173
Telex: AA25887 Telex: AA30418 Fax: (07) 277 3753 Telex: AAB7519

Fax: (02) 736 3005 Fax: (03) 870 8972

Fax: (08) 269 641 |



Power supply

in the 30V/1A version is to use devices
rated at only 35 volts, which is theoreti-
cally high enough to cope with the 34V
supply rail. However, when the trans-
former is under a light load, or the 240V
mains supply is a little higher than nor-
mal, the supply rail could easily rise
above the capacitors’ 35V rating. So
while we can’t recommend this solution,
it may be worth investigating if the other
options are not practical.

The remaining change in this section
of the circuit simply involves the current
level in LED1, which is maintained at a
reasonable level (around 14mA) in the
30V/1A version by omitting R2. In the
18V/2A supply, the current is set to about
16mA by the combination of R1 and R2.
Since we want the 30V/1A supply to
have a maximum current limit of around
1.2 amps (as in the original 18V/1A ver-
sion), R8 and R9 both have specified
values of 1 ohm — this gives a total
resistance of 0.5 ohms for IC1’s current
sensing transistor ‘C’. The 18V/2A supp-
ly however, requires a total resistance of
0.3 ohms, to cause the circuit to shut
down at around 2 amps. As it turns out,
the most practical way to obtain this
resistance is to install four 1.2 ohm resis-
tors in parallel — that is, one parallel pair
(0.6 ohms) for R8, and another pair in
place of R9.

Next on the agenda is the meter volt-
age multiplier resistors R10 and R11, and
the output filtering capacitor C6. To en-
sure that the meter will have a full scale
voltage reading to match each version’s
range (30V and 20V), R11 is selected to
maintain a ImA current through the
meter in both cases (12k and 1.8k respec-
tively). Since C6 is across the supply’s
main output, it must have a voltage rating

An inside view of the 18V/2A version of the supply. As you can see, the 2156-type
transformer Is readily available from Jaycar stores.

of at least 30V for the 30V/1A version,
and more than 18V for the 18V/2A supp-
ly — in fact, a 47uF 35V electrolytic
takes up little PCB space, and would suit
both versions.

The two altemnative values for RS are
needed to define the supply’s maximum
output voltage, as set by the voltage ad-
justment potentiometer RV1. When RS is
reduced from 680 ohms to 390 ohms, the
maximum gain of IC1’s internal error
amplifier is increased by a factor of about
1.5. This in turn means that the reference
voltage at pin 5 of IC1 will be amplified
by a greater amount, which ultimately
drives the supply’s output to around 30V
when RV1 is at its maximum resistance.

So that’s about it, for the changes be-

tween each version of the basic supply. If
you find that your own needs are slightly
different than those described above, it
should be quite a simple matter to tailor
the circuit accordingly.

Construction

The construction procedure for both
versions of the supply is virtually identi-
cal that of the 18V/1A unit, as described
in the August issue. The only significant
exceptions are the way in which the filter
capacitors and current limit resistors are
mounted in the 30V/1A and 18V/2A sup-
plies respectively.

How the filter capacitors are best
mounted on the PCB in the 30V/1A unit

Continued on page 72
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Shown here Is the front panel for the 18V/2A power supply, for those who would like to make their own.
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