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The world is waking up to
the ultimate sound experience
that only digital perfection can
deliver.

And Sony's ES Series are
the top of the range digital
components.

The CDP-501ES Compact
Disc Player with multi-function
cordless remote control,
featuring volume control.

-

The TA-F444ES integrated
amplifier gives you the
outstanding dynamic range of
over 120dB and the channel
separation of over 100dB (at
1KHZ) that digital audio
demands.

The ST-S444ES FM stereo/
AM tuner, the original direct
comparator quartz frequency
synthesis tuning for striking

S/N ratio of 88dB (stereo).

The TC-K555ES-Mkll
cassette deck, with three head
laseramorphous record and
playback heads plus closed loop
dual capstan tape transport,
assure the wide dynamic range
and reduced modulation noise.

The SEQ-555ES programme
equaliser automatically
customises music to suit the

ES il o

It’s a Sony

¥ oAl aumo

room and the full function
wireless remote commander
adds convenience.

APM-55W speakers, (from
the APM range), with flat square
diaphragms for clean, powerful
sound.

For the best in sound it has
to be digital and it has to be the
Sony ES series.

Sydney (02) 887 6666

Melbourne (03) 836 4011

Launceston (003) 319291

Brisbane (07) 44 6554

Adelaide (08) 212 2877
Wollongong (042) 715777

Perth (09) 323 8640




SERVICES

TECHNICAL INQUIRIES: Technical in-
quiries by mail must be accompanied by a
stamped self-addressed envelope. There is
no charge, but we reserve the right to pub-
lish the inquiry and the reply in Electronics
Today or any of its associated publications.
We can only answer queries relating to
projects and articles as published. We can-
not advise on modiflcations, other than
errata or addenda. Difficult questions may
take some time to answer.

GENERAL INQUIRIES: For all inquiries
about back issues, subscriptions, photo-
copies of articles, artwork or submitting arti-
cles, call (02) 663-9999 or write to: ETI
Reader Services, 140 Joynton Avenue (PO
Box 227), Waterloo, NSW 2017,

CONTRIBUTIONS: Submissions must
be accompanied by a stamped, self-
addressed envelope. The publisher accepts
no responsibility for unsolicited material.

COPYRIGHT: The contents of Electron-
ics Today International and associated
publications is fully protected by the Com-
monwealth Copyright Act (1968). Copyright
extends to all written material, photographs,
drawings, circuit diagrams and printed-
circuit boards. Although any form of repro-
duction is a breach of copyright, we are not
concerned about individuals constructing
projects for their own private use, nor by
bands (for example) constructing one or
more items for use in connection with their
performances. Commercial organisations
should note that no project or pant project
described In Electronics Today International
or associated publications may be offered
for sale, or sold in substantially or fully
assembled form, unless a licence has been
specifically obtained so to do from the pub-
lisher, The Federal Publishing Company, or
from the copyright holders.

LIABILITY: Comments and test results
on equipment reviewed refer to the particu-
lar item submitted for review and may not
necessarily pertain to other units of the
same make or model number. Whilst every
effort has been made to ensure that all
constructional projects referred to in this
edition will operate as Indicated efficiently
and property and that all necessary compo-
nents to manufacture the same will be
available, no responsibility is accepted in
respect of the failure for any reason at all
of the project to operate effectively or at all
whether due to any fault in design or other-
wise and no responsibility is accepted for
the failure to obtain any component parts in
respect of any such project. Further, no re-
sponsibility Is accepted in respect of any in-
jury or damage caused by any fault in the
deslgn of any such project as aforesaid.

A FEW YEARS AGO signal processing
was quite a hot issue among radio and tele-
vision broadcasters. Today processing is so
endemic that viewers and listeners are
denied even the mediocre resolution and
clarity of their receivers.

Broadcasters compain of short shrift by
receiver makers. They say they are being
asked to broadcast a signal that is signifi-
cantly better than can be passed by radio
and television receivers. But the processing
activities of the broadcasters put their argu-
ments on shaky ground.

At the introduction of commercial FM in
Australia the tyro broadcasters thumbed
their noses at the AMers. They would
maintain clarity and would not process
audio the way the AM stations do. Well the
honeymoon didn’t last long did it!

Now it’s video’s turn. It started with cam-
eras used outside the studios (OB cameras)
and has now found its way into the studio.
You’ll notice it most on the faces in front of
the camera — the faces seem to be made

up of flat patches of colour, there’s no detail and no deep shadows. Not all stations are

doing it but the trend is increasing.

The reason is that programme producers have discovered cameras, mainly from
Japan, that provide an array of video processing features.

In the field, operators of OB cameras can’t always adapt the lighting conditions to
suit the camera and a manual camera control unit is too cumbersome to cart around.

Along with the usual automatic level controls these cameras will dynamically adjust
the picture brightness along each picture line. The idea is to get rid of the black
shadows created by grandstands at sports grounds and other buildings.

It makes life so simple, especially if you adapt the technique for the studio — no need
for skilled lighting people who know how to create a picture with pleasing shadows and

interesting highlights.

It looks as though the future of television broadcasting is about as interesting as rice

pudding.

Who needs all that television bandwidth anyway? Who needs any picture resolution at

all, let alone high definition television?

On one hand we are being promised more resolution and on the other it is being

taken away.

David Kelly
Editor

CONTINUITY TESTER

A cheap simple project to help you build that
handiest of devices to check continuity. The
continuity tester solves the problem of probes
slipping off leads when you turn to check the
meter and is particularly useful for working on
car circuits.

AM STEREO REVIEW

A big step forward for AM stereo reception is a
big step forward for the motorist! Louis Challis
has tested a car AM stereo and found it ranks
among the best. Worth comparing with an ex-
pensive home receiver.

THE DIMINISHING CAPACITOR
In size anyway. This feature article looks at the
history of capacitors from Leydon jars to
today’s polystyrene. More and more capaci-
tance is being packed into smaller sizes, just a
L little intriguing.

NEXT MONTH
CLIVE SINCLAIR

Launched the ZX80 computer way back when |
and started to make money in a big way.
What's happened since? Well there have been
a few struggles, a few flops and some pretty
ambitious designs.

STARTING ELECTRONICS

On with the show! In episode 7, the meter's
movement is revealed, and the cable’s story
comes out. But what's behind the indicator
lamp, and can the battery keep its secret? Be
watching.

BONUS HI-FI REVIEW ISSUE

A 40-page lift-out of the best Louis Challis hi-fi
reviews: what is good and why. This bonus
issue tells you what to look for, explains the
jargon and as well reviews the best. [
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Consumer rights |

I HAVE HAD the same run around from
National in Melbourne as that reported by
David Hynds (see letters May '85).

I purchased a National 777A VCR 2%
years ago. I have approached National sev-
eral times for a service manual. Each time [
have received excuses such as “we are out
of stock”. I was also quoted a price of $28,
so apparently they are trying to discourage
people from asking for them.

I consider this a ploy to stop the qualified
hobbyist from doing his own repairs. (1am a
qualified serviceman, but now not working
in my trade.) My reason for wanting this
manual now is that I want to get hold of one
while it is still available. I have been caught
before!

It’s a pity the trade practices act can’t be
used against National for restrictive prac-
tices or something similar. My VCR has
given me no trouble, but in future I shall
only be purchasing gear that has freely
available service data.

National’s policy deserves the strongest
possible condemnation.

DL Gamble,
Sunbury, Vic

Kit woes

YOUR READERS should be made aware

that not all kit sets comprise components

listed within the parts list detailed in proj-
ects published in the magazines Electronics

Australia and Electronics Today Interna-

tional. 1 have reason to believe that substi-

tute parts may sometimes be inferior to
those nominated and have proof of one such
occurrence.

To elaborate, a transformer was returned
to Ferguson Transformers Pty Ltd by an
electronic retailer with a letter from the end
user detailing faults and expressing dissatis-
faction with the product. The transformer,
purported to be PF4361/1, was found to be a
very poor substitute for the reasons that;
1) the windings are side by side and not

close coupled. It is estimated that this

must degrade the regulation from 4% to

approximately 6%:;

2) the bobbin is not properly wedged, caus-
ing noise;

3) the transformer was inadequately im-
pregnated which compounds the prob-
lem;

4) the 15 volt windings do not appear to be
between the primary and secondary

windings which results in their purpose

being minimized, ie, they would not be

effective as an ‘es shield’; and
5) the flux shorting band is
constructed.

Most suppliers of quality components like
Ferguson Transformers, are proud to dis-
play their name and/or logos. Obviously,
the manufacturer of this transformer, who-
ever it is, did not wish to be known.

Doug Evans,
Product Manager,
Ferguson Transformers

poorly

VK cookbook
THE WAGGA WAGGA District Amateur
Radio Club is compiling an Australia-wide
VK cookbook.

Letters were sent to over 100 radio clubs
throughout Australia inviting amateurs and
their families to publish their favourite rec-
ipes in the cookbook.

Recipes are still coming in but we hope
for more. The book will be printed and on
sale at the annual convention in Wagga on
October 26-27, 198S.

If you would like to be included please
send your entries to PO Box 126S, South
Wagga, NSW 2650 as soon as possible.

Dave Longmore,
VK2ZYE

Attitudes

IN AN EDITORIAL in the June °84 issue
of ETI, comment was made on the com-
paratively poor educational state of Aus-
tralians as a whole.

To quote some of the figures given, the
proportion of those entering the workforce
with tertiary qualifications increased from
3.5% in 1950 to a mere 8% today. Compare
this with a rise of from less than 1% to 35%
for the Japanese in the same period and a
predicted 40% next year for the people of
the Korean Republic! For shame,
Australia!

Perhaps it is not surprising that we have
such a dismal educational record. Without a
strong and viable industry and a strong em-
phasis on research, what is the incentive for
young people to devote a sizeable portion of
their lives to study only to find that there
aren’t enough jobs available to make use of
their hard won skills? Is it not much easier,
and less frustrating to enter the workforce
as soon as possible and get paid, or even to
go on the dole?

Why does such a situation exist? It can’t
be that Australia is lacking in opportunity.
Consider this: we export wheat, iron ore
and coal. These are all high bulk, expensive
to ship products with low economic returns.
We import, on the other hand, low bulk,
high value, manufactured goods which we
could have produced ourselves.

We complain about the lack of expertise
in Australia, yet, when Australia does pro-
duce individuals with outstanding engineer-
ing or scientific abilities, we do little to
encourage them to stay and utilize those
abilities for the national good. How often
do we find that, when important discoveries
or inventions are made here, they are virtu-
ally ignored by our industries and our gov-
ernments? Yet, when the same discoveries
or inventions are taken overseas and de-
veloped we cannot understand why Aus-
tralia cannot reap the benefits which may
result.

The problem, as I see it, is not that Aus-
tralia is lacking in resources or opportuni-
ties. It has those. The real problem, I be-
lieve, is one of the attitude of Australians to
each other and to the nation as a whole. As
long as this remains as it is, then I predict
that Australia will continue to slide down-
hill socially, economically and techno-
logically.

Each generation inherits the conse-
quences, good or bad, of the actions of past
generations. The coming generation cannot
be blamed for the problems which it has in-
herited as a consequence of the greed, mis-
management or apathy of its predecessors.
However, it will have to deal with them as
best it can and it will have to find ways to
solve them if it is going to survive. | believe
that, to accomplish this, a sound education
above all else is essential, not just education
in the arts and sciences but also in moral
and ethical values. Let's hope that, for the
sake of the future of all Australians, educa-
tion will be given the priority that it
deserves.

H Nacinovich,
Guigong, NSW

Another perspective

I WRITE in connection with the ‘Perspec-
tive' article by Mr Jim Rowe in the June '85
edition of ETI. The article criticizes in the
strongest terms an obviously unsatisfactory
situation surrounding the establishment of a
“self help” television translator service at
Elliston, SA.
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I take the strongest exception to the as-
sociation, by inference, of Telecom with
this matter. Like Mr Rowe [ learned of this
situation from viewing the ABC program
“Countrywide”. As the Head of Broadcast-
ing in Telecom for many years I can assure
Mr Rowe that Telecom was totally without
involvement and my viewing led to immedi-
ate enquiries of the Department of Com-
munications in order that I might ascertain
the true facts.

On the other hand Mr Rowe may be say-
ing that he is not associating Telecom with
the Elliston situation and is merely includ-
ing Telecom in his attack on “the actions of
the bureaucrats and technocrats” during his
25 odd years™. I do hope Mr Rowe is only
generalizing because during my *“30 plus”
years of occupancy of positions of influence
and authority in the National Broadcasting
transmission sector I have neither met with,
nor received, any complaint from the
gentleman.

I am proud of the efforts of my staff and
colleagues of the Telecom Broadcasting
Directorate who have, over the years, con-
structed in excess of 400 transmitting sta-
tions for the National service, many under
difficult conditions and in the remotest
areas. All of this has been done cfficiently
and with great cost effectiveness and above
all without fanfare or self promotion.

Leon Sebire,
Director Broadcasting,
Telecom Australia

ETI-699

1 HAVE JUST completed the ETI-699 300
baud modem kit (May '85). I now have it up
and running on my Microbee computer. Let
me congratulate your magazine on such a
brilliant kit! It was easy to build (although
the S3530 chip took some chasing) and I
managed to get it going first time. It works
like a charm.

A few points come to mind, though. It
was mentioned in the magazine article that
an auto-dialling board was possible for the
kit if enough people wanted it. I register my
vote!!! With the number of people now
using bulletin boards, there is too much
time wasted in dialling the number. 1 know
that with the Microbee, and an auto-dialling
modem, [ can set the computer to continu-
ally dial the number until answered. This
board would be fairly simple to implement,
and would enhance the kit many fold.

A question about the kit I have concerns
the coming 1200/75 baud standard that
Telecom is introducing for its Viatel service.
I was wondering if modifications to the kit
can provide these extra baud rates, or is
ETI planning a similar kit modem to the 699
to do the job?

Darrin Ward,
Mosman, NSW

Answers: The ETI-699 can’t be modified to
run at 1200 baud, but improvements to it are
in the pipeline. Keeping watching! See the
July issue for an experimental auto-dialler.
— Ed.

CD review

YOUR REVIEW of the Marantz CD44 and
its service record (May '85) prompts me to
describe an incident with my CD44.

In January this year, in Sydney, I bought
a CD44 compact disk player at a very good
price. I decided to return to Perth not long
afterwards and bought a cheap car to make
the trip.

Outside Wilcannia we had a blow out at
100 kph. The vehicle left the road and
rolled.

The car was a write off and all our posses-
sions were strewn over the road. The CD
player had left its packaging and was lying
in the dirt with a dented case when I found
it. Its mains cord was severed and the audio
lead partly cut.

While in hospital I considered leaving the
disk player where it was convinced it would
never play again. But during recovery [ de-
cided to see how bad it was and replaced the
broken cords and cleaned it up.

To my surprise the player worked per-
fectly and still does. 1 am presently listening
to Mozart on a CD.

Congratulations on a well
magazine.

rounded

Peter Birrell,
South Perth, WA

Consumer rights Ii

I WAS SURPRISED to read of David
Hynd’s difficuity in obtaining a service
manual for a National VCR (letters, May
1985). 1 purchased a National NV850 VCR
in November 1984 and subsequently ob-
tained a service manual from National
Panasonic in Kewdale. I gained the distinct
impression that this was a rather unusual
request from anyone other than a servicing

organization, however my order was acep-
ted (there were none in stock), and the
manual arrived within a week — cost $55.

I had less success with Philips when 1
tried at the same time to obtain a service
manual for my Philips KL257 colour TV
which was purchased new about six years
ago. I was told by Philips Industries in Bel-
mont that service manuals are available
only for currently produced models — my
set is out of production and the manual is no
longer available. Rather annoying, but a
plausible explanation.

However, the explanation was not quite
s0 acceptable when I enquired about modi-
fication details to correct picture tearing
when the set was used with a VCR. This is a
common problem in earlier TV sets caused
by the inability of the horizontal flywheel
circuit to respond to short term variations in
sync pulses from the VCR. Philips stated
that such information could not be disclosed
to the general public, and added that they
could send a serviceman around to cure the
problem at a cost of around $45, or alterna-
tively 1 could bring the set in myself in
which case the charge would be around $25.
I finally got the information 1 wanted from
another source — the modification is noth-
ing more than adding two short jumpers
across the pins of an IC, about two minutes
work.

It seems that the Philips’ advertising jin-
gle “We want you to have the very best”
doesn’t apply to service information for its
products.

g\

Lex Harris,
‘\Morley, WA

Letters to the editor are welcomed, and
should include the author's name, address
and telephone number. They should be for-
warded to:

The Editor,

ETI, 140 Joynton Ave,

Waterloo, NSW 2017.
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NEWS DIGEST

Satellite manoeuvres

As the time for the launch of the first of the Aussats
approaches, Telecom has just signed the first contract with
Aussat for capacity on Aussat 1.

The agreement covers two
Aussat transponders and will be
used to supply the Iterra service.
Two TV networks have also
signed up for a transponder:
both Channels 9 and 10 have
signed up for a 30 watt transpon-
der each.

Meanwhile the battle for use
and control of individual facili-
ties on the satellite is hotting up.
At the same time the technical
difficulties that seemed so trou-
blesome just a few months ago
seem to have abated.

The supply of equipment from
Plessey appears to be on time, in
spite of widespread scepticism
earlier in the year about the abil-
ity of Plessey to deliver. But the
government’s battle to hold
prices down to $1500 appears to
have been lost.

The Sydney based satellite dis-
tribution company Acesat has
announced that it has ordered
BMAC decoder units from Ples-
sey. According to manager
Doug Sawtell, a complete Ace-
sat kit will cost about $2000.
Other suppliers will probably be
more expensive. It may be possi-
ble to shave something off this
price by going to a smaller anten-
na. The Department of Com-
munications (DOC) recom-
mends a 1.5 m dish, however in
high strength areas 1.2 m ap-
pears adequate.

Acesat claims it will be ready

for delivery in October. It also
appears that development work
by Aussat is on time. Scheduled
start of services is still November
1, 1985.

On the political front, battle
royal is being waged between the
big city networks and the small
regional stations for control of
the system. Early government
schemes, in which special broad-
casting entities would be set up
to run a single commercial ser-
vice, seem to have withered.

The final stab in the back may
well have come from the govern-
ment’s own communications
minister with a commitment to
“equalization of services”.
Briefly, DOC minister Duffy
said that the government was
committed to a policy of giving
people outside the main centres
the same service that we take for
granted in the city. That is to say,
two government channels and
three commercial ones.

Getting the ABC out to the
people is no problem since it al-
ready has a wide band terrestrial
network supplied by Telecom,
and guaranteed space on various
Aussats to provide complete
coverage. Plans are well afoot
for the rapid extension of SBS
services as well, mainly via UHF
and a combination of Telecom
bearers and satellite links.

The commercial channels rep-
resent more of a challenge, not

in a technical sense, but on polit-
ical and economic grounds. The
facts of life are that the biggest
commercial broadcasters are the
three metropolitan broadcasters
who have outlets in most of the
capital cities. They are enor-
mously profitable and the treas-
ure trove is jealously guarded.
They also have tremendous
political clout at the highest
political levels. The heads of
these organizations have the ear
of cabinet.

But the fight is not one sided.
The regional channels are a lot
smaller, but they enjoy an en-
trenched monopoly in their local
areas, and represent a substan-
tial return on investor’s money.
They also exert political clout far
in excess of their size. Most
country politicians find it pru-
dent to stay on the right side of
the media moguls in their area.
Any cabinet minister making
decisions against the regionals
will have a back bench in revolt.

The Government must weigh
this interest up against a desire
by the big three to use the satel-
lite to network. Under this
scheme they would transmit the
same signal all over the country
via satellite. It would be retrans-
mitted by ground stations in the
major centres, and received ‘for-
tuitously’ by anyone, anywhere,
who cared to put up a dish to
catch the gignal.

The agreement signed be-
tween Channels 9 and 10 and
Aussat does already provide this
to a limited extent. As things
stand, when Aussat goes up both
networks will use the transpon-
ders to relay signals around the
country, instead of Telecom
bearers as they do at present.
However, the signal will be too
weak to be picked up by the type
of system envisaged for domestic
use. There is also some likeli-
hood that the signal will be
scrambled.

The regionals, naturally, are
not too happy with all this. Over
the past year or so they have put
up a number of proposals. The
one that comes closest to meet-
ing their needs at the moment is
called ‘aggregation’. A policy of
aggregation means that three ad-
jacent regional areas will be
joined together, and the three
present monopoly broadcasters
allowed to transmit through all
three areas.

Which of these two groups will
prevail depends in large part on
the report of the DOC’s Forward
Development Unit. The FDU
was set up by Minister Duffy to
advise on methods of achieving
his equalization policy. The re-
port is due out shortly. Things
are so delicately poised at the
moment that this report may
well be decisive.

Movie glamour for R&D

Minister for Industry, John But-
ton, has announced that as of
July 1, R&D expenses will be
150% tax deductable. Motiva-
tion for the move is a desire to
lift the Australian game. As
things stand we spend only
0.22% of GNP on R&D, less
than most European and Asian
countries, and even less than
New Zealand.

The cost of this is part of the
$4b that Australia now pays on
high technology imports. Ac-
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cording to Dr Graham Helles-
trand, a senior lecturer in
computer science at NSW Uni-
versity, much of this is spent on
chips and circuit boards, that we
have the talent and facilities to
produce here.

Dr Hellestrand was also
highly critical of the Department
of Defence and Telecom Aus-
tralia for its purchasing policy.
Most countries of the world
have national purchasing policy
in the area of telecommunica-

tions and defence. *‘There seems
to be a concerted effort to stop
that from happening here,” he
said.

Tax concessions, import offset
and bounties are “superb”, ac-
cording to Hellestrand, but such
policies will not result in a viable
technological base  without
major contracts. In the first
instance they must come from
the biggest purchasers of high
technology goods: Telecom and
Defence.

The idea of using the tax sys-
tem to encourage industry has
been tried before in Australia,
notably in the movie industry.
However it has been heavily
criticized as inviting abuse of the
system. It remains to be seen
whether the new scheme will
invite a repetition. The minis-
ter has said that he will wait un-
til the scheme is introduced into
parliament  before outlining
procedures to prevent abuse.
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Maths future

Interested in maths? Students considering doing a maths
major should get hold of a booklet from the Australian
Mathematical Society designed to make students aware of the
employment potential for maths graduates. Contact the presi-
dent of the society, Bob Anderssen, ¢/- CSIRO, DMS, GPO
Box 1965, Canberra, ACT 2601 or phone (062)82-2011.

Telecom security

Telecom is setting up a new security network called Securitel.
It uses phone lines to connect premises to security companies
which then monitor the premises around the clock. Detectors
not only sense intruders but sense any attempt to tamper with
terminal equipment. TNT’s security terminal at Flemington in
Sydney is among the first connected to the new network.

Electronics for women

Royal Melbourne Institute of Technology has started a special
electronics course for women. The two year course leads to an
electronic technician’s certificate. Applicants should have
completed year 11 maths, English and physics. More details
from Arthur Geondeve on (03)663-5611, ext 425.

Certified customers!

Inte! Australia has recently embarked on a program to offer
local training classes for many of Intel’s products. The intent
of the programme is to provide a quality classroom complete
with hardware and software for training of prospective

More from Wild

CSIRO chairman Dr Pau! Wild
has urged his scientists to speak
out about the social, mora! and
political dilemmas that face soci-
ety today.

CSIRO is the biggest research
organization in the country. Dr
Wild said it was crucial to Aus-
tralia’s future that the public
become more aware of the im-
portance of scientific research.
“It is central to many of the con-
cerns we face in Australia, like

public health and safety, the
competitiveness of our indus-
tries, the quality of our environ-
ment and the management of
our soil and water,” he said.

The CSIRO has recently re-
vised the guidelines for staff
wishing to make comments at
public meetings or in the media.
Under new guidelines, staff do
not need to get executive ap-
proval before speaking out on
issues of concern.

customers.

Eye in hand worth two in

bush

International Resource Devel-
opment Inc (IRD) reports that
the market for robots is begin-
ning to take off, especially now
that vision is becoming practical.

According to IRD, one quar-
ter of all the robots delivered
during the next decade will have
some form of vision system.
There are two main types: those
that have a camera next to the
manipulator (eye in hand) and
those with the camera in the
body of the robot. The former is
preferred since it gives a much
closer and more detailed view of
the work face than is possible
with the camera in the body.

However, fixing the ‘eye in
hand’ concept does have some
problems. It imposes constraints
of size on the system, and in
many applications requires that
the vision system be unaffected
by vibration.

Vision is vitally important in
many applications of robotics.
Having vision can make all the
difference to the economics or
practicality of an installation. A
case in point is the ‘blind’ robot
which requires special convey-

ors, or a special sorting process
on the assembly line, because it
can’t distinguish between differ-
ent components.

However, the performance of
a seeing robot is determined to a
very large extent by the sophisti-
cation of the signal processing.
Often, cheaper systems require
extensive lighting. They can per-
form no more than a check that
a component is present. More
sophisticated systems are capa-
ble of picking the desired item
out of a pile in a bin, orientating
it in the correct manner and then
performing whatever manipula-
tion is required, all in ambient
lighting.

According to the IRD, at least
three companies are looking
seriously at their investment in
robotics: GE, GM and IBM.
For the most part they seem
content to buy small corpora-
tions already invested in robot-
ics. However, they seem set to
start dominating the field in the
near future owing to improve-
ments in signal processing as a
result of the US government
military programmes.
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First auto SMD

Appliance Control Systems of
Sydney has placed a $500,000
order with Penn Central for the
first fully automated surface
mount device (SMD) produc-
tion line in Australia.

The heart of the system is a
Dynapert pick and place mach-
ine. This is a robot machine
which picks the SMD out of a
tray and places it accurately on
the substrate. In SMD tech-

nology there are no pins or other
locating tabs that allow individ-
ual components to be located

easily. At the same time, be-
cause tolerances are so small,
the device must be located very
precisely. For this reason auto-
matic systems are a favoured
method of stuffing surface
mount boards.

It is expected that Appliance
Control will now have the cap-
acity to market about 1-2 million
boards a year. Its bread and
butter is processor based con-
trollers for electronic consumer
durables.

COMPANY NEWS

Telecom plans for a national
optical fibre link took a lurch
forward recently with the an-
nouncement of a $2m contract
to Komatsu for six D355A bull-
dozers. They are to be used to
dig a trench around Australia
for the cable.

The Australian subsidiary of
Westinghouse Break Co of the
US has just formed a local com-
puter applications group called
Westinghouse Systems. The ad-
dress is 80-86 Douglas Parade,
Williamstown, Vic 3016.

VSI has been appointed sole
distributor for Hewlett-Packard.
VSI claims to be the major dis-
tributor of semi-conductor prod-
ucts in Australia, with over 50%
of market share.

Melbourne distributor Elec-
tronic and Semiconductor has
been appointed agent for K B
Denver Inc of the US. Denver
makes custom keyboards and
switches.

Feeling French? Go and see
Promark Electronics, who are
now the distributors for Thom-
son CSF. Promark’s address is 6

Clark St, Crows Nest, NSW
2065.

Philips has just won another
contract to supply radio equip-
ment to Telecom. The contract,
worth $1.3m, covers FM900
radios for Telecom’s own fleet of
trucks and cars.

Jaycar has moved again. As at
July 1, 1985 its head office and
showroom is at 115-117 Parra-
matta Rd, Concord, NSW,
(02)747-2022 or 747-1888. Jay-
car is also at 188 Pacific High-
way, Gore Hill, NSW, (02)439-
4799, and 144 Logan Rd, Buran-
da, Qld, (07) 393-0777.

Dr G E Thomas, director of
the Edinburgh regional comput-
ing centre, has been appointed
chief of CSIRQ’s new division of
information technology. Most of
the staff for the new division will
come from CSIRONET, the
CSIRO’s computer network. Dr
Thomas hopes to develop a pro-
gramme of work that will cor-
relate with the needs of the
Australian information technol-
ogy industry.

Logica backs a winner

Logica Ltd, of North Sydney,
has completed the first phase of
a point of sale (POS) network
for Olivetti. Olivetti plans to
market the system worldwide
using its Mercator hardware.
Logica was awarded the contract
because, amongst other things,

Olivetti sees Australia as a
promising early market.

Logica expects the contract to
last until mid-1986. Currently 17
people are employed on it. It in-
volves advanced communication
capabilities as well as some so-
phisticated programming.

NOTES & ERRATA

Ideas for experimenters, Simple electonic metronome, May '85: There

are two minor errors in the printed clrcuit. The 3.3u capacitor should be
connected between the wiper of the 500k log pot and the negative rail,
not between the pot and the rail. An improvement suggested by the
author is to connect a 10n cap from pin 5 of the '555 to the negative
supply improving noise Immunity to high frequency pick-up. The revised
circult is reprinted herewith,

LM78L05
_L 8R SPEAKER
8 4 10u
75k 7 T
81 s

+ 500k 2

T LOG 5
v =3

L 53 1] ==10n

T cw T

Project 183, Op-amp Tester, April '85: The battery polarity was shown
reversed in the original circuit diagram. The correct polarity is shown

herewith.
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Test us..

No matter what you're after in a multimeter, Parameters has it.
Top value digitals and analogues, clamp meters and probe testers.

All digital meters feature 7080 3Y2 digit DMM Y CM100 Capacitance Meter 5050E FET multimeter

@ Easy to read LCD displays @ 37 ranges 37, digit, 0.1% accuracy 43 ranges including 0.1uA

Overrange and low battery 0.1% DCV accuracy 8 ranges 0.1pF-2000uF DC and 12A AC

indicators @ Overload Capacitance measurement $171.35 Input imp. approx. 10MQ

protected on all ranges ® 10A Hre measurement B 260 Clamp meter Polarity reversal switch

current ranges ® Diode test ® $128.80 AC current to 1000A $85.68

Complete with case and probes [} 8040 4¥; digit DMM AC 750V, DC 1000V B 2447 Circuit tester

® 12 month no-nonsense 31 ranges Resistance to 2MQ A convenient probe-style

warranty 0.05% DCV accuracy Diode test multimeter.

7040 3%2 digit DMM Hre measurement $194.35 12 ranges + continuity test
33 ranges Audible continuity test @ 2010BZ multimeter DCV, ACV and resistance
0.1% DCV accuracy $207.25 24 ranges, 20,0000 A/DC $108.10
$99.00 Continuity buzzer

$39.68

Parameters Pty Ltd BRISBANE: LE. Boughen & Co (07) 369 1277 I Y

SYDNEY: 41 Herbert Street, Artarmon NSW 2064. (02) 439 3288 CANBERRA: Radio World (062) 80 6550 PARAMETERS S

MELBOURNE: 1064 Centre Road, Oakleigh South Vic. (03) 575 0222 PERTH: WJ. Moncrieff (09) 325 5722 —

ADELAIDE: Trio Electrix (08) 212 6235 - ———

Due to currency fluctuation prices are subject to change without notice. All prices are recommended only and include sales

tax. Tax free prices on request.
Glover & Assoc. PM5810



SUMMER CES S

a consumer electronics
preview

Jon Fairall

The summer

consumer
electronics show
in the US is reputed to be
the largest hi-fi and computer
show in the world. Because of its
importance many manufacturers
use the show for the world’s first
release of their new consumer products.

THIRTEEN HUNDRED exhibitors, over
100,000 visitors. Between June 1 and 6 they
made the annual pilgrimage to the
McCormick centre in Chicago for the sum-
mer Consumer Electronics Show. All the
movers and shakers of US electronics were
there. The makers, buyers and sellers were
looking and talking. It is, so they say, the
biggest and the best.

In fact it’s so big it’s hard to see the wood
for the trees. There are so many products,
so much to see and do, hucksters every-
where. One measure of the scale of things:
press kits for all the products on display
form a stack over a foot high.

People who came hoping to see a whole
host of new technologies were disappoint-
ed. By and large there were few surprises.
But no one was complaining. Electronics
USA is healthy. Order books are bulging,
business has never been better. Although it
must be admitted, some parts of the indus-
try are doing better than others.

Satboom

Big talking point at the show was satellite
broadcasting. Satellite related exhibits cov-
ered 10 times as much space as last year. It

TUNING



reflects marketing success. There are now a
million satellite systems installed in the US,
increasing at about 60,000 a month.

Its dangerous to extrapolate from devel-
opments in the US satellite scene to Aus-
tralia. The legal and technical differences
ensure that satellite broadcasting here will
be quite different. Nevertheless, there are
some things we can learn from US develop-
ments. The most important is that the pub-
lic love the idea. Secondly, the news is that
prices are sliding downwards rapidly. At the
moment ball park figures are US$1300-
US$3000 for a complete system. If we have

Video confusion

Pundits who were looking to the CES to
point to future developments in video tech-
nology were disappointed. At the show’s
end people were still asking: “Is 8 mm here
to stay?” and “Is Beta dead?”.

One sign: just before the show, Toshiba
announced it was beginning manufacture of
a VHS VCR, leaving Sony as the only
major manufacturer with an all Beta line
up. However Sony chiefs are still talking up
the market. Their story is that they can sell
it all they make. Apparently, Sony is laugh-
ing all the way to the bank. In fact Sony an-

Called SuperBeta, Sony claims a 20% in-
crease in screen definition by pushing band-
width out to 5.5 MHz. A PAL version will
be available here towards the year’s end.
Beta still has technical superiority going
for it. Just about everyone I spoke to pre-
ferred the Beta system on those grounds.
But software availability continues to haunt
it and dealers claim a smaller mark up on
Beta, so they are more reluctant to carry it.
Software availability also haunted the
new entrant in the field, 8 mm. The
medium established itself even more firmly
with the launch of Sony’s new product, the

CCD-8MU camcorder, which comes with a

to pay more we're being ripped off. | nounced a new Beta product at the show.

MINI TV RECEIVERS

Three mini TV systems were on display at the show. The most spectacular
was the Casio TV 1000. It uses a colour LCD display to present a tiny
NTSC standard colour image. There are no firm plans yet for release in
Australia, although a PAL version, is on the drawing board in Japan and will
be released before year's end.

Because the LCD screen does not emit light, but works by absorbing it, It
is necessary to provide an external source of illumination. Casio has de-
veloped two modes. For use outdoors, there is a special solar projection
screen. This is a mirror that flips down on the back of the unit and projects
the sun's rays up into the back of the set. it provides a very bright image in
daylight.

For indoor use there Is internal illumination. This backlight is just a white
light behind the screen that shines through it. Viewing in this mode doubles
battery consumption however. According to Casio, you can get four hours
continuous viewing in sunlight, two with the backlight switched on.

According to Les Brown of Mobex, the local importers, the TV 1000 will
sell for around $400, although he stressed that since the ptoduct will not be
available for another year or so that was very much an approximate figure.
A much firmer number Is the price of the TV 21, the monochrome equiva-
lent of the TV 1000. It will be on sale in August priced at $230.

The TV 21 also features the solar projection screen or backlight option. It
has UHF/VHF continuous tuning, with simple up and down controls to allow
you to change frequency. Audio is delivered via an earphone. The earphone
cord also functions as the antenna.

Another producer with a micro telly was Magnavox, the US arm of Philips
International. Its product features a folded picture tube a la Sinclair, so it
doesn't have any of the illumination problems that beset the Casio product.
It's marketed in the US In a number of different forms: as the Escort 2 it's a
tiny set with a telescope aerial, UHF/VHF tuning and internal or external
speaker. A version Is available with stereo headphone output.

It is also packaged as an AM/FM clock radio/TV buzzer alarm intended
for bedside use. Philips is also manufacturing a slightly bigger version called
the Escort 4 with the same design features as the Escort 2, but on a slightly
bigger scale.

BUSINESS COMMODORE

Probably the most interesting bit of news to come out of the computer sec-
tion of the CES was the release of the Commodore 300 business computer.
It uses Coherent as its operating system, which allows up to eight terminals
to be served by the one computer. According to Commodore, all the soft-
ware developed in the multi-user Unix market will be easily transportable to
the 900.

The 900 will be available in two configurations. One will be the multi-user
configuration discussed above. The other Is a personal workstation. In this
mode it will drive a 1024 x 800 bit mapped display coupled with a window
manager and mouse for input control.
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3D TV THAT WORKS!

People have been talking about the possibliity of stereographic TV (3D TV)
for quite a while. Stereographics Corp of San Raphael, California, claims
that Its system is one of the first practical demonstrations of the art.

The baslc idea is that the screen displays two discrete images for the two
eyes, and these are related to each other in such a way that a 3D illusion
results. Two screens are obtained in this system by time multiplexing the
screen at 120 Hz. At the same time the viewers' eyes are covered and
uncovered in phase so that the left eye receives only the left image, the
right eye only the right image.

This obscuring of the eyes is done with a special screen. The screen-ls
worn In front of the eyes and looks rather like a set of safety glasses. It is
actually composed of liquid crystals. These are set to be transparent and
opaque at a 120 Hz rate In phase with the screen. Communication between
the visor and the TV is made via a cable.

Does it work? Yes It does, and surprisingly well too. Unlike earlier sys-
tems, which required very careful positioning of the screen and the observ-
er, the system is totally flexible. You can view it from anywhere, hold and tilt
your head to any angle without losing the illusion. In addition, if you stop
looking at the screen to look around the room, as happens In real life situa-
tions, your view is totally unimpalred. The 120 Hz osclllation of the crystals
is very much faster than the flicker rate.

In fact It is four times the frame rate (twice the field rate) of US TV, which
leaves one to suppose that it would not be very difficult to generate real
time 3D images with this system. In fact that is just what Stereographics
Corp clalms. It produces a twin camera rig that consists of two conventional
cameras mounted side by side. Unfortunately, the company wasn't able to
demonstrate this at the show.

One thing Stereographics did demonstate was a Spacepen, manufac-
tured by Soniture Corporation for drawing in 3D. This uses a sonar arrange-
ment on the pen to specify its position in a three axis system.

To achieve the illusion of depth It is necessary to distort the Z axis by a
factor of 6, so that one is left with an operatlonal cube In front of the screen
one foot by one foot by six feet (30 cm x 30 cm x 1.8 m). Within this cube
the position of the pen can be defined to within 0.1”

Soniture apparently has developed software to allow drawing on a con-
ventional two dimensional screen as well as in 3D. If you have an applica-
tion in mind, contact Stereographics Corporation, PO Box 2309, San
Raphael, Callfornia, USA.

8 mm — THE NEXT VIDEO FORMAT

For video freaks, 8 mm technology was undoubtedly the talking point at the
CES. 8 mm emerged as a full blown competitor to the half inch tape formats
like Beta and VHS.

Three manufacturers displayed their wares: Kodak, Canon and Polaroid.

Kodak Is marketing its system as the Kodavision Series 2000 video sys-
tem. It includes a camcorder called the Model 2400. This is a comblned
camera and recorder that comes with a built-In microphone and a black and
white monitor In the eyepiece. You can play back in this monitor for Instant
replay on location.

The 2400 is designed to slip directly into the Model 3030 Cradle. The
Cradle is designed primarily to control the replay of cassettes in the camera,
but it can be beefed up to act like a full VCR. There is an optional
tuner/timer module that gives you all the facilities that you would expect on
a standard VCR. It even includes infrared remote control.

Kodak has gone to a considerable amount of trouble to design the audio
parts of the Series 2000. It uses a PCM sound system which gives CD
comparable results according to Kodak. There are six tracks, which can be

utilized for stereo reproduction when replaying commercial software, or
alternatively can be used to provide multi-tracking facilities in home
productions.

Although the push for 8 mm video has come from those who see it as a
replacement for 8 mm film, Kodak is acutely aware that success or fallure of
the medium depends on it obtaining some market share from the conven-
tional half inch technologies. One question | put to Kodak officials at the
show was whether Kodak was considering supply of software, since lack of
software is seen as the major weakness of the format.

The answer: a carefully hedged yes. It appears that Kodak Is hoping that
traditional software suppliers will move Into the market and start making
products avallable. If they don't Kodak seemed to be prepared to step in
and give things a push. According to one spokesman: “it's the old chicken
and egg syndrome. No one will supply untii there is a market for software.
But we can't sell hardware until the software is available”.

Canon was the only Japanese maker direclly seliing its 8 mm wares at
the show. Its rig consists of a VC 200A colour video camera, a portable
video recorder, the VR-E10 and the VT-E10 tuner/timer unit. The camera
uses a Saticon picture tube rated at 3.9 MHz and title generation facllities.
The VCR uses a four head drum just 40 mm across. The speed of the tape
transport mechanism Is monitored at over 1000 Hz to ensure it is within
tolerance. Tape speed is nominally 14.345 mm a second, which gives 90
minutes of playback from a normal tape.

According to ian Threasher of Canon, the company will be entering the
fray jowards the end of the year in Australia. Exactly what product wili be
released, and what it will cost, is still unknown. Watch this space!

The Polaroid system is another system like Kodak's with a camera that
docks in a playback unit to provide VCR capabllity. It is manufactured in
Japan but sold worldwide by Polaroid. Polaroid has no plans to release it In
this country at the moment, so if you want one phone a friend In the US . . .
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matching EV C8U playback recorder. It
features a PCM sound system that gives
quasi CD quality, and in fact has an audio
only mode that gives two hours worth of
programming.

As things stand now, major players with
8 mm video product report sales slow but
steady. There are considerable size and
price advantages in the 8 mm format. The
only thing holding back acceptance is lack
of prerecorded software, and also, perhaps,
buyer confusion.

Computers out in the cold

The computer industry is suffering badly
from the effects of a downturn in demand,
and this is reflected in lacklustre displays by
many of the computer manufacturers. Nei-
ther Coleco or Atari showed any hardware
at all. Industry leaders are saying that bad
publicity is obscuring the fact that there is
still growth in the market. Industry re-
searchers project 10% growth for 1985-86.
Nevertheless there is a feeling in the air that
the shakeout hasn’t finished yet, and indus-
try executives are considering the future
nervously.

Commodore is hedging its bets with a
move into the business market. Two new

systems were on show here, both scheduled |

for release in Australia before year’s end.
The PC10/PC20 is an IBM clone with 640K
RAM onboard. The Commodore 900 is a
Unix based business machine with a high
definition (1024 x 800) screen, provision for
networking up to eight terminals and a hard
disk add on that will store 67 Mbytes.

The new wisdom in the computer world is
that the industry will be far more software
driven than in the past. The idea is that
users will approach a computer purchase
with an application in mind, and select soft-
ware to suit the application. They will view
hardware only as a means of running the
software.

This stands traditional assumptions about
the home computer industry on their heads,
but it was reflected in lively software dis-
plays by all the large US software houses.
Games were there in profusion, with pack-
aging even more garish than ever. No doubt
a development spurred on by a special
competition to find the most exciting pack-
aging and display concepts for software.

To my mind the most interesting displays
were at the Sublogic stand, where latest re-
leases in the flight simulator series were on
show. Latest development: the ‘Jet’. It’s a

Port for
tuner/timer
module or 8 mm
video cassette
storage drawer

Optional tunerimer module
converts series 2000 system into
an 8 mm home video recorder

d
g The open and shut case.

Recharges camcorder and/or
spare battery with automatic shutoff

Camcorder plugs in and lies flat
under dust cover with easy
access lid to cassette

Recording and
playback controls

Kodavision Series 2000 \
Remote control with 5 metre cord

simulation of an F16 jet fighter with a
choice of carrier or land based operation.
(And yes Mother, I did try, and I got wet.)

The little boom

The most remarkable thing that hap-
pened to audio during *84 was undoubtedly
the CD revolution, which has revitalized the
audio market as consumers rush to update.
Prices have been on a negative ramp all
year, so much so that people are predicting
under US$100 prices by year’s end. Record
manufacturers are replying to consumer de-
mand by rapid increases in new releases.
Predictions are that CD will outstrip com-
bined tape and LP releases in 1986.

Undoubtedly the CD star this year:
Sony’s D50 mini portable player. The big
question: when would it run into compe-
tition? Well, the answer is: right now. Tech-
nics is the challenger, with the SL XP7. In
fact, the remarkable thing was the number
of low end audio applications for the CD
player that appeared at the show. Toshiba is
marketing a semi-portable version complete
with CD, tape and tuner, and most of the
major manufacturers had models for motor
car use.

TV — big and small

Colour TV penetration has now reached
saturation in the US, with figures much like
Australia of about 98% of all households.
According to figures circulating at the show,
typical households replace their sets every
five years, with half of all sets lasting fifteen
years. In an effort to ginger up demand, a
number of new developments appeared.

TV screens are getting both bigger and
smaller. One of the sleepers at the show was
projection TV, which is finally leaving be-
hind its sleazy blue bar room image and
becoming an acceptable display medium.
Two types are emerging, the traditional
three gun projector and screen type ar-
rangement, and the rear view screen, which
just looks like a super big TV set. Typical
sizes: 37 inch diagonal. The rear view screen
is intended for domestic use, especially
allied to big sound stereo TV.

At the other extreme, Casio and Magna-
vox showed off tiny portable items. Casio
has settled on LCD technology to make
colour and monochrome versions with 2.6
inch screens. Magnavox, using Sony pat-
ents, has developed a folded tube version.
All these products come with VHF/UHF
tuners and headphones. (See box.) The
quality of the picture is not very good, but
novelty and flexibility will make them hot
sellers.

Magic phones

Telephones are becoming a glamour item
in the US as the market opens up under
deregulation. There is strong interest in
cordless phones, accounting for some 17%
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of all phone sales in 1985. Regular corded
phones also attracted strong interest, with
an endless proliferation of styles and fea-
tures. Auto redial, memory and single digit
dialling are also common features. Actual-
ly, it’s becoming quite difficult to find a tele-
phone without any add-ons. (They are
called POPs by the cognoscente: plain old
phones.) And dials are right out.

Cellular telephones are starting to make
an impact, with many different manufactur-
ers displaying wares. Demand for cellular
phones appears to be strongly regional in
the US. Some cities, like Chicago, report
strong demand. In others makers are find-
ing they can’t give the things away. Dealers
offer no reasons for consumer behaviour.

Magic products

Predictably, there were also a host of
products produced by little companies all
over the US that don't fit into any easily
defined category. Most will probably sink
without trace, but they do give some idea of
the variety on display at the show.

Sublogic, for instance, has produced a
high speed graphics card with its own board
processor and analogue RGB outputs. The
analogue output gets rid of the harsh defini-

tion and aliasing of most computer derived
imaging and gives a much more pleasing
display.

Stereographics Corp had a real live 3D
TV system on display. (See box.) There was
also a home sensurround system which uses
the six tracks on an ordinary movie sound-
track to create sensurround effects. It’s
marketed by Surround Sound Inc as the
$S1-720.

My favourite bit of information from the
show? Pioneer has reduced the cost of the
low end laser video disc to $299 in the US.
Laser disc is a technology that refuses to lie
down and die, in spite of endless funereal
orations. It is the closest thing to video per-
fection we have this side of high definition
TV. In fact it makes VCR technology look a
little tawdry. Pioneer unveiled a new player
that allows one to play both video discs and
CDs. It’s another attempt to make the prod-
uct more attractive. I hope it succeeds.

Speaking of high definition TV (HDTV),
Toshiba unveiled its new HDTV system
competing with the Sony system released at
mid-year. It has a 30 MHz bandwidth, with
time multiplexed video components, but
Toshiba has squeezed bandwidth to

| 8.2 MHz for broadcast use.

The Chevvy by the levee

By the time you read this, the 100,000
participants will have upped pegs and disap-
peared into the sunset like so many John
Waynes in a bad western. From all the hype
and razzmatazz, an image in Chicago 85:
out on the levee in front of the convention
centre where Chicago juts into Lake Michi-
gan was the exhibit of Bubb Corp, makers
of car speakers. Just to show what could be
done, Bubb customized a Chevvy van. It
has calf skin seats and shag pile carpet on
the floor. Into this they put two five and a
quarter inch speakers on the front doors. A
further two mount on the rear hatch. Two
six by nines sit on the wall amid-ships and a
further two on the seat back. Each speaker
is fed by its own 25 W power amp. The
whole rig is sourced by a CD player. I got in
and turned the volume up. Silly move.

Next to the Chev they had parked an
AMX Javelin, a super long, super low, blue
(yes Mother, blue) phallic salute to the
American dream. Inside 36 five-and-a-quar-
ter inch speakers where the rear seat should
be.

“Just for the hell of it,” said the man
from Bubb, “Just for the hell of it.”

Australia’s
Communications

The Shrinking World is no longer just a cliche — It's
today’s reality. And the current Communications
Revolution is not just shrinking the world, it's binding
it together ever more tightly with the exciting
developments that are happening right now!

S

About to buy Hi-Fi?
Don’t miss September’s ETI

Louis Challis, Australia’s leading hi-fi
reviewer, presents a comprehensive glossary
plus a guide to the technical characteristics
that should be examined when evaluating
hi-fi components: Electronics Today will be
the first to publish it in our bonus
supplement to the September issue.

. . . and that’s only the beginning. We’ve also
included Hi-Fi in 1985 which surveys the

Satellites, cable TV, Teletext, Videotex and Viatel, Austpac,
fax systems, Teletex and Telememo, paging systems, and
digital PABXs are playing their part in the dramatic
changes that are revolutionising world-wide
communications. These rapidly evolving topics and others
are covered by Stewart Fist, one of Australia’s best-known
and respected technical writers, in this all new, exciting
publication from Federal Publishing.

Watch for it in October!

Australia’s Communications Revolution

current renaissance in high fidelity audio.
Thenwe’ve added detailed reviews of a dozen
different components which show the expert’s
approach to evaluation in general and in
particular gives a detailed examination of
each product.

Whatever your interest in audio . . .
See the bonus Hi-Fi Review in September!
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With the introduction of the
CPC664, Amstrad has stolen a
further march on its competitors in
the home and personal computer
market.

Featuring a built in floppy disc
drive mated to an improved version
of the popular CPC464 computer, the
CPC664 incorporates both AMSDOS
and CP/M* operating systems.

You also have the choice of a
full colour or green screen monitor

— Introducing
the Amstrad CPC 664
with floppy disc drive

and there is provision for a second
disc drive and data cassette recorder
to be connected to the system.

Rapid loading.
Instant cataloguing.

The ease and convenience of
the new disc drive is a welcome
addition to what must rate as the best
all round value-for-money
system available.

Programs are
loaded in a fraction
of the time that
a cassette takes
and cataloguing is
instantaneous. Both sides of
the disc can be used, each offering up
to 169K of formatted space, with CP/M

AMOTAAL

Who says business and pleasure don’t mix?

system tracksattached. Other improve- |

ments include a light yet positive
membrane keyboard, a regrouping
and restyling of the keypads and
much broader sound and graphics
capabilities.

This means the CPC664 not
only offers greater scope for enter-
tainment and educational uses, but it
also meets many serious business
requirements.

Software you can
really get your
teeth into.

The system comes complete
with an introductory disc covering
both CP/M and Dr Logo. In addition,
almost all existing CPC464 programs
run on the CPC664. Add to that
Amstrad’s own range of disc-based
CPC664 software and the excellent
range of custom CP/M programs
available already, and you have a
system that breaks a lot of new

'Suane reny
gy MNFALL comp an1son

ground for both home and business
users.

There's a vast range of games
and educational programs from
Amstrad and Melbourne House, plus
serious business programs like

AMSWORD,
Masterfile,
DEVPAC,
Entrepreneur,
Micro-spread
and Amstrad
Business
Control
System, to

name a

few.

;5 : C ,‘,.ﬂ Popey Diec

A complete disc
system from around
$800

The Amstrad CPC664 is the
equal of many business computers
costing hundreds, even thousands,
of dollars more. Yet, amazingly, the
complete system with computer, disc
drive and monitor is yours from
around $300.

The system is distributed and
guaranteed throughout Australia by
AWAThorn and is available at lead-
ing retailers and computer stores.
Ask for a demonstration today and
you'll agree — no other system adds
up to Amstrad.

For the location of your nearest
Amstrad dealer, please telephone the
head office of AWA-Thorn in

your State.

AWA -THORN

*Registered Trademark of Digital Research.

TPB/513B
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Now Hewlett-Packard ties
low cost test and megqurement
to PC productivity.

Introducing the — RN/ ] " measurement and
HP Personal Computer S AL '- run business
Instrumentation System applications like

word processing
and spread sheet
analysis at a single
workstation.

HP’s PC Instrumen-
tation System makes all this
% readily achievable without

- conduct test and measurement
and business applications at the
same workstation.

It's a new concept in test
and measurement. A system
which offers a more efficient, cost
saving wag to program and perform

test procedures, analyse and compare major capital outlay.

data, and record and plot results. Discover how to improve your productiv-
A system which enables you to simul- ity by putting the system to work for you.

taneously monitor and control as man{/las ; one lﬁ’ — the instrumentation leader -

eight instruments - for examplea D.V.M.,a  to arrange for a demonstration today.

Digitizing Oscilloscope, a Function Generator Melbourne: 8952895, Sydney: 8884444,

— from the screen of your PC. Adelaide: 2725911, Perth: 3832188, Brisbane:
For HP 150’s & IBM PC’s 304133, Canberra: 804244.

Simply connect the instruments and
accessories of your choice to your HP 150
Touchscreen, or IBM PC, PC/XT, or PC/AT
Eersonal computer and load the System

Oftware. (b HEWLETT
Now you can perform test and ﬁ PACKARD

Leo Burnett 7218 HEP 90474




[/}

SALES
OFFICES

Hewlett-Packard Aust. Ltd
31-41 Joseph Street,
Blackburn, Victoria 3130
Phone: 895-2895

Telex: 31024

Hewlett-Packard Aust. Ltd.

17-23 Talavera Road,
North Ryde, N.S.W. 2113
Phone: 888-4444

Telex: 21561

Hewilett-Packard Aust. Ltd.
153 Greenhill Road,
Parkside, S.A. 5063
Phone: 272-5911

Telex: 82536

Hewlett-Packard Aust. Ltd.
261 Stirling Highway,
Claremont, W.A. 6010
Phone: 383-2188

Telex: 93859

Hewlett-Packard Aust. Ltd.
10 Payne Road,

The Gap, Qid. 4061
Phone: 30-4133

Telex: 42133

Hewlett-Packard Aust. Ltd.
121 Wollongong Street,
Fyshwick, A.C.T. 2069
Phone: 80-4244

Telex: 62650

also

Hewlett-Packard (NZ) Ltd.
4-12 Cruickshank Street,
Kilbirnie, Wellington 3
Phone: 877-199

Hewlett-Packard (NZ) Ltd.
5 Owens Road,

Epsom, Auckland

Phone: 687-159
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Electronics Today’s FREE
Reader Information Service

This service is designed to make
it easy for readers to receive
further information on the
products and services advertised
in this issue of Electronics
Today.

Look up the name of the
advertiser in the index at right
and transfer the code number
shown to a box on one of the
tear-out reply-paid response
cards opposite. To specify a
particular product, you may need
to add a code number (eg,
product code number) shown in
the advertisement itself. Do this
for up to six products, if you
wish. Then fill in the rest of the
card and drop it in the mail.

We will direct your enquiries to
the advertisers concerned so that
they can send you the
information you've requested.

It's easy, avoids cutting up your
magazine and saves you the
time and effort of writing letters.
But remember to fill in the
complete card, to ensure that
you get the information you want.

The cards in this issue must
reach us before the end of the
month of publication (ie, the
month on the cover).

NOTE: This Advertiser Index and
Reader Information Service are
provided as an additional service
to readers. The publisher cannot
assume any liability for errors or
omissions. The absence of a
code number for any advertiser
indicates that no further
information is available for the
products advertised.
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KEEPING THE WHEELS
TURNING

JVC KD-V400A stereo
cassette deck —

The value of the ordinary cassette can be overlooked in the
rush of developments, but it's still a convenient medium for
your choice of uninterrupted sound. The modern cassette
player offers good recording features, great replay and a few

other up to date controls!

UNTIL RECENTLY I had the impression
that the most sophisticated of the cassette
players on the market were the most expen-
sive, and that the less expensive cassette
players didn’t provide the sort of controls,
the type of displays or the most obvious fea-
tures that the intending purchaser would de-
sire.

One cassette recorder which has com-
pletely changed my attitude is the JVC KD-
V400 stereo cassette deck which provides all
the features that you or I could reasonably
ask for in a neat, attractive and extremely
functional package. They include the ability
to be able to record and replay in both the
forward and reverse directions without
rotating the tape and the ability to auto-
matically cycle that process on a single cycle
or multiple cycle basis.

Design features

The unit we received for review was visu-
ally slim with what I would describe as a
relatively technical front panel, with the
controls and displays laid out in four sepa-
rate horizontal groupings. The front panel
surrounds are fabricated in brush satin alu-
minium with inserts which are mainly dark
and sombre until the ‘lights start flashing’.

At the left hand side of the panel is the
ON/OFF switch below which is the TIMER
switch to facilitate delayed recording or
playing when the mains power is subse-
quently activated by the optional electronic
timer. Immediately below this is a tip ring
and sleeve HEADPHONE socket (for
which no volume controls are provided) and

20 — ETI August 1985

a pair of MICROPHONE sockets for un-
balanced microphones with impedances be-
tween 600 and 10k ohms.

To the right of this is a large and unusual
multi-coloured multi-functional display unit
which shows the absolute peak signals for
left and right channels over the range —20
to +9 dB. The range —20 to 0 VU is blue
whilst the range above this to +9 is coloured
red. It also provides plasma type peak level
displays for the spectral peaks for signals in
both of the channels. In this display is a
somewhat simplified real time analyzer in
which the bandwidths of the filters are two
octaves wide with centre frequencies of
63 Hz, 250 Hz, 1000 Hz, 4000 Hz and
12,500 Hz respectively. This neatly covers
the range 32 Hz to 20 kHz with characteris-
tics which can only be described as a ‘poor
man’s’ real time analyzer. They are no-
netheless informative although not neces-
sarily very important unless you are record-
ing at peak levels and are worried about the
likelihood of saturation.

To the right of the peak signal displays is
a four digital counter, below which is a dis-
play informing you whether Dolby B or
Dolby C has been selected and which of the
possible tape REVERSE MODES is opera-
tional. Below the display are switches for
selecting NORMAL, METAL or CRO,,
noise reduction ON or OFF, DOLBY B or
DOLBY C. To the right of this are two but-
tons designated memory PLAY and STOP
which allow the tape to automatically stop
at a predesignated counter position when
winding in the FAST FORWARD or RE-

Louis Challis

VERSE mode or to start playing when
winding in the music scan mode.

Adjacent to this are two switches which
allow you to set the number of musical seg-
ments which you wish to skip over, simply
by punching in the number of gaps between
pre-recorded numbers, which have to be
skipped over prior to setting the recorder in
the fast forward or reverse mode. Adjacent
to this is a RESET button, which allows you
to correct those inadvertent mistakes. Im-
mediately below these controls are a pair of
horizontal slide switches, which conve-
niently allow you to adjust the recording
signal level with much greater ease than you
obtain from a similar rotary control.

On the right hand side of the front panel
is an unusually neat flip-down cassette well,
controlled by a pneumatically damped
mechanism. The well contains an integral
LED display which indicates the direction
of travel selected with green arrows,
whether the tape is moving, by means of
three other green bars, and whether record-
ing mode has been selected, by a separate
red bar. In the pause mode the middle
green bar lights up to tell you what's
happening.

On the extreme right hand side of the
control panel is a particularly neat key-pad
control system using ten neatly labelled
segments.

In the very centre of the fully electronic
logic keypad are the PLAY and STOP con-
trols. Around the four sides of these are the
PAUSE, RECORD, RECORD MUTE,
forward or reverse play DIRECTION re-



Dimensions: 435 mm (wide) x 110 mm

(high) x 280 mm (deep)

Weight: 4.8 kg

Manufacturer:  Victor Company of Japan
Umited, Tokyo Japan

RRP: $449

versal switch, the FAST FORWARD,
FAST REWIND and at the bottom, the
MUSIC SCAN fast forward, fast rewind
controls.

The music scan control works in conjunc-
tion with the scan set button, described
above, to rapidly find the designated musi-
cal number on a tape.

Immediately. below the electronic logic
keypad is the large EJECT button and a
switch which sets the tape play reversal
mode to unidirectional, single reversal or
continuous reversal.

The rear panel of the module has two
pairs of RCA type coaxial sockets for left
and right channel line-in and line-out and a
voltage selector switch with a 2 metre dou-
ble insulated unearthed mains leads, termi-
nating in a two pin plug for Australian
conditions.

The cabinet is fabricated almost entirely
from steel and features a well ventilated
slotted top cover in full compliance with
Australia’s latest electrical safety require-
ments.

It’s the inside of the unit which shows up
how much the unit contains and how well it
is executed. The main ‘mother’ printed cir-
cuit board contains a particularly well de-
signed and labelled board on which one
minor board is located with the Dolby cir-
cuitry, and interconnects by ribbon cable to
separate sub-boards immediately behind
the front panel. A separate and relatively
large printed circuit board is located im-
mediately behind the front display module
and this contains a number of large scale

ICs, one of which has 82 pins located on the
four sides and which provides the normal
peak and spectral peak reading character-
istics.

It is the cassette drive however which is
probably the neatest component within the
deck. This is interconnected to the main
board by means of a number of plug-in
leads (which are not ribbon cable) and in-
corporates three motors with two large
diameter drums for the capstan drive to pro-
vide the forward and reverse capabilities.

The method of manufacture chosen for
this drive achieves particularly good per-
formance from relatively inexpensive com-
ponents (which are integrated separate
components made from moulded plastic,
phenolic and pressed galvanized steel). The
two large capstan drums in particular have
obviously been designed to enhance the
wow and flutter performance. Last but not
least, the mains transformer is carefully
located in an angled position on one side of
the chassis so as to minimize stray flux
leakage.

Objective testing

The objective performance of the unit
displays excellent characteristics which
firstly show up in the replay test. On gamma
ferric oxide tape the frequency response ex-
tends from 13 Hzto 17 kHz +1 dB, -3 dB,
with chrome equivalent tape, from 13 Hz to
10 kHz, and with metal tape from 25 Hz to
effectively 10 kHz, when using our refer-
ence tapes. This performance does not ma-
terially change between forward and re-

verse play directions. The differences be-
tween the three tapes are primarily the re-
sult of very minor differences between the
azimuth alignments on the laboratory ma-
chines when compared with this machine.
The measured replay results are nonethe-
less excellent and a credit to the machine.

The record to replay results provide truly
outstanding results with frequency re-
sponses that extend from 30 Hz to 8 kHz
+0, —3 dB with TDK type D tape (which is
one of the least expensive quality type I
tapes available). With Sony CD Alpha 60
tape (a chrome equivalent), the frequency
response is 32 Hz to 17.5 kHz +0, -3 dB
with a ruler flat response between 100 Hz
and 15 kHz, whilst with Technics
RT-60 MX type IV (metal) tape, the fre-
quency response is 32 Hz to 17 kHz +0,
—3 dB. These results are about as good as
you could reasonably ask for and more than
good enough for a normal consumer who
seeks above average performance without
having to pay with ‘an arm or a leg’.

The frequency response measured with
Sony BHS 60 at 0, —10 and —20 VU shows
how flat the frequency response of the re-
corder really is and indicates this is a ma-
chine which provides a linearity which any
serious enthusiast would desire.

The third octave band analyses of signal-
to-noise ratio with Dolby out, Dolby B and
Dolby C activated reveal a performance
which is extremely commendable. The A-
weighted dynamic ranges are 61 dB with
Dolby out, 70 dB with Dolby B and 78 dB
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with Dolby C. This order of performance
with Dolby C selected is approaching that
provided by PCM recorders and only a little
18-20 dB below the best performance pro-
vided by CD players and stereo hi-fi video
recorders. The difference in price of this re-
corder and the other recorders will not,
however, escape your attention.

The wow and flutter figures are ex-
tremely good with 0.05% peak-to-peak

wow and only 0.055% weighted flutter.
These again are better than you would ex-
pect from such a moderately priced ma-
chine. The reason for this, of course, is a di-
rect result of the choice of the two large cap-
stan drive pulleys which materially assist the
reduction of both wow and flutter.

The distortion characteristics are ex-
tremely good and the level of distortion at
0 VU is only a modest 0.7% at 100 Hz,

0.68% at 1 kHz and 0.45% at 6.3 kHz. At
—6 VU these figures are even lower being
0.09% at 100 Hz, 0.24% at 1 kHz and
0.33% at 6.3 kHz. The maximum input
level for 3% third harmonic distortion at
333 Hz with Sony BHF 60 tape is +10 VU
which is very commendable. Last but not
least, the erasure ratio at 333 Hz is greater
than 80 dB with Sony BHF 60 tape, and is
—77 dB with Technics metal RT-60 MX

— TAPE SELECT —

() vocay s-c ne

— NB SYSTEM —
1

~ MEMORY —

= COUNTER ——
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tape. Overall, the objective performance of
this recorder is particularly good and on a
par with cassette recorders costing two to
three times the price.

Subjective testing

The subjective evaluation of the recorder
proved to be a real pleasure. On replay with
high quality pre-recorded cassettes you can
really appreciate the benefits of both Dolby

B and Dolby C. With Dolby B there is the
faintest trace of high frequency hiss still
audible whilst with Dolby C there was virtu-
ally no trace of hiss detectable. I used the
machine to temporarily record some high
quality material from a CD disc so that I
could replay it in order to perform an A-B
comparison between the original and the re-
recorded programme material. For this
evaluation I used Sony BHF 60 and TDK

SA tapes
performance.
I experienced considerable difficulty in
detecting which was the original and which
was the re-recorded material with Dolby C
encoding, but far less difficulty when using
either Dolby B or when no noise reduction
system was used. The Dolby C noise reduc-
tion system did however perceptibly alter

which provided exemplary

the frequency balance on certain material P
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and this was far more noticeable on voice
and with recording instruments which do
not contain very many inter-related har-
monic components, ie with organs, horns,
flutes and bells.

The one feature that I did miss with this
recorder was the lack of a volume control

on the headphone circuit which would have
provided the last important feature that the
intending purchaser could reasonably want.

The KD-V400A cassette deck is well de-
signed, well executed and incorporates in-
ternal features which will greatly simplify
repairs when and if they are ever required.

Assessed overall, the performance of
the stereo cassette deck achieves al-
most full marks in terms of performance
and ergonomic features and at a recom-
mended retail selling price of $449, it is
good value for the money.

MEASURED PERFORMANCE OF J.V.C. MODEL KD-V400 TAPE RECORDER

SERIAL NO. 17960034

REPLAY FREQUENCY RESPONSE AT -20VU r

HARMONIC DISTORTION :

Assessment of Individual harmonic components so as to avoid incorporating
random noise level in the assessment.

Tape:

SPEED ACCURACY :
(AT 2680 Clause 2.2.1)

WOW AND FLUTTER :

=1.75% with TDK Reference tape

{AS 2680 Clause 2.2.3.T0 100Hz 1kHz 6.3kHz
Tape Dolby Lower - 3dB Upper - 3dB ovU : 2nd - - - dB
Point Point 3rd -43.2 43.4 -47.0 dB
4th - - - dB
Maxell C60 ouT 7 Hz 17 kHz Sth -59.3 - - dB
TDK SA 5 Hz 14 kHz T.H.D. 0.70 0.68 0.45 %
TDK MAR 11 Hz 9 kHz
-6VU: 2nd - - - dB
RECORD TO REPLAY FREQUENCY RESPONSE AT -20VU : 3rd -6l -53.3 -49.7 dB
{AS 2680 Clause 2.2.3.T) 4th - - - dB
5th - - - dB
Tape Dolby Lower - 3dB Upper - 3dB T.H.D 0.09 0.24 0.33 E
Point Point
TDK D-%0 IN 30 Hz 7kHz MAXIMUM INPUT LEVEL :
Sony CD-OC 60 ouT 33Hz 17 kHz ause 2.2,
Technics RT-60MX Metal OUT 33 Hz 17 kHz (for 3% third harmonic distortion at 333 kHz)
Sony BHF-60 ouT 30 Hz 16 kHz

Tape i Sony BHF 60 +10.0 VU

ause l.<..

lause 2.2.2}
wOw : Average 0.05% peak to peak ESUALISAT!ON 1
FLUTTER ¢ Unweighted 0.09% RMS ause 2.3.6) Is in accordance with IEC 268-38
Welghted 0.055% RMS
DYNAMIC RANGE :
SEPARATION (CROSS TALK) e 0 Clause 2.2.6)
ause 2.2, 250 Hz 1 kHz 12.5 kHz
-65 =58 -36 Tape : Sony BHF 60
Dolby Out 57.5 dB(Lin) 61.0 dB(A)
] MAXIMUM START TIME TO RECORD OR REPRODUCE : Dolby B 64.0 dB(Lin) 70.0 dB(A)
0 Clause 2.3.1) Dolby C 70.0 dB(Lin) 78.0 dB(A)
Play less than 1.0 second
Record sss than 1.0 second
ERASURE RATIO :
ause 2.2.8)
lNPUT;OUTPUT SOCKETS
ause 2.3, 80 k ohms input impedance (for 333 Hz signal recorded at 0 YU)
5 k ohms output impedance
Tape : Sony BHF 60 78.0 dB
Tape : Technics Metal RT-60 MX -77.2dB

MAXIMUM OUTPUT LEVEL :

0.36 volts for 0 VU at | kHz
0.93 voits for +10VU at | kHz.

WS RSUCTION STBTE SAMS ACTURLD: UNDLR LICERSL
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Latest National
Data Books in Stock

We have good stocks at present of
most data books including

1984 Logic Data Book Vol 1
1984 Logic Data Book Vol 2
1984 Linear Supplement

1984 CMOS Data Book
Interface/Bipolar LSI/Bipolar
Memory Programmable Logic
Data Conversion/Acquisition
Transistor Data

Linear Data

Also available
EXAR DATA BOOK

$22.00
$22.00
$ 9.50
$15.00

$15.00
$15.00
$ 7.50
$15.00

Over 500 pages give you everything you need
to know about the Exar range of PLL's. Tone
Decoders, Filters, Modems, Timers,
Computer Circuits, Function Generators. Op
Amps, Regulators, Drivers and Special
Function Circuits $10.50

P&P on all data books is $4.00 (Some
are nearly 50mm thick!!)

Eddystone

Die Cast
Boxes

The originat die cast box! Ideal for r f
shielding and heavy duty applications
Sizes given are outside dimensions

ED7969P 921 x 38.1 x 27.0mm $ 4,59
ED6809P 119.1 x 93.6 x 52.4mm § 6.52
ED3830P 119.1 x 93.6 x 30.0mm $ 6.70
ED6827P 187.1 x 119.5 x 52.4mm $13.30
ED6357P 187.7 x 119.5 x 77.8mm $13.95

8.30 to S Monday to Friday. 8.30 to 12 Sat.
Mail Orders add $3.00 to cover postal charges
Next day delivery in Sydney add $5.00.

All prices INCLUDE sales tax.

exceeds $10.00.

WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS

Tax exemption certificates accepted if line value
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BEST PRICE

Compact and easy to operate for
hobbyists and professionals

SmV/div sensitivity

Hold-Off function

CH1, CH2, Dual, Add, X-Y modes
Intensity modulation

® 0.2uS to 0.5S/div sweep range

MF10CN
Dual Switched
Capacitor Filter

IC SPECIALS

SY1793-02 $25.00
ICM7555 1.80
MM5740AAF/N 10.00
SY6521 3.50
SY6505A 6.50
SY6520A 5.75

I’T_L v |’i_L SY6502 9.65
AL " 17 1% 1% Iu I“ 12 1"

LI LLUS LI MODULAR P.C.EDGE
J . CONNECTORS & PLUGS
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4th Order, 2 KHZ Lowpass Butterworth Fliter

Contains two independent and easy to
use CMOS active filter building blocks.
Each block together with an external
clock and a few resistors produces
second order functions. Provides
allpass, highpass, lowpass or notch
functions. Any of the classic filter
functions can be produced
Butterworth, Bessel etc). Cascade the
two for fourth orders. Opérates up to
30kHz. $5.77

TP5395 DTMT
Tone Generator

Generates all dual tone multi-frequency
pairs required in tone dialling systems.
Has on chip master oscillator. Only
requires a 3.579545MHz crystal and
standard 2-of-8 keypad. Operates from
only 3.5V. Can be BCD interfaced.
$10.61.
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We are now stocking the double sided
Modulo 100 Plug which is ideal for adding an
edge connector plug to pcbs. Saves cost of
gold plated fingers on pcbs. We supply cut to
size with 10+10to 85+85 contacts. Moulded In
glass-filled DAP with gold plated solder
contacts. Fits standard double sided pcb. 0.1
pitch. SO0V, 5A rating.
Matching modular edge connectors on 0.1
pitch. Double sided. Choice of terminations
mini-wrap. Dip solder, solder eyelet. Contact
us for prices.

LORLIN SWITCHES

Inexpensive single watfer rotary switches
of moulded construction. Adjustable
stop. Av ailable in 1 pole/12 way. 2 pole
6 way. 3 pole/4 way. 4 pole/3way. $2.20.

o2\ GEOFF WOOD ELECTRONICS PTY LTD
[ 7-{“‘:2?""' % | Incorporated in N.S.W.
R~ 8| 6564 Darling St, Rozelle 2039

m
\%'“&) - 5[, (One door from National S"eef)
i é {
*o0p e

SR 5 ocr-cors

$10.00 minimum

specialising in electronic components for the professional and hobbyist.
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BEAT THE CRIME WAVE

Don’twaitfill it's too late! Ensure protection for your home, business and
family. Fit a total security system — for this month only DSE offers
incredible $avings with five security packs to choose from. There’s one
to suit every budget and you’ll SAVE $$$!

Ultimate Security
at Huge Savings!

Here's the ultimate in protection systems! The Security Centre, our
genuine 6 sector controlier, is the most advanced alarm system we've
seen for anything like the price, with all 6 sectors individually controll-
able for complete versatility.

We've put this with the best movement sensor by tar. the Passive
Infra-red. This is the same type used by banks etc. so you can be sure
it's the best.

Look what this incredible system gives you at huge $avings:

* Six sector Security Centre alarm Cat L-5100

® Passive Infra-Red movement detector Cat L-5010

® 2 Surface mounted magnetic switches (for door/window
protection) Cat L-5210

* 2 Concealed magnetic switches. (for door/window protection)
Cat L-5212

* All-weather horn speaker Cat C-2705

® 100 Metres of cable Cat W-2010

Enough for complete protection just about anywhere. Don't miss this
fantastic, limited time offer on our normal low price!

¢ AVE OVER a0 $3 59

SYST

Ultrasonic thief stopper!

Here's low cost security that doesn’t skimp on features! The ultrasonic
alarm with everything to protect the home, office, flat etc.
Not only do you SAVE money but you get an effective package that's
easy to install with all the advantages of systems that cost much more.
Look at this for Value!
¢ Fully selt contained Ultrasonic alarm - fits neatly on
bookshelf or benchtop, Cat L-5108
® 12V power supply Cat M-9530
¢ 2 surface mounted magnetic switches (for door/window
security) Cat L-5210
¢ 2 concealed mount magnetic switches (for door/window
security) Cat L-5212
* Ultrasonic slave sensor Cat L-5109
e All weather horn speaker Cat C-2705
© 100 metres of cable Cat W-2010
A complete system at an incredibly low price: SAVE nearly $40¢
The odds are much better when you take a DSE system.

0
S AVE NEARYY &4 $1 99
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SECURITY FROM $99!

m Budget Security

<7 %" || Leaves Nothing To Chance.

®
b y
_ i T Save 26% on this amazing system while you've got the ¢chance! |deal for
\t. - \,’ the flat, workshop, etc. where you want the simplest installation
N’ The Bookshelf Alarm doesn't look an alarm so anyone entering could
be easily fooled. What's more (apart from the sensors) it's fully

G contained!
v 4 Try this for super value security:
¢ Bookshelf alarm — the alarm that doesn’t look like you've got
an alarm Cat L-5102

* Power supply Cat M-9530

¢ 4 surface mount magnetic switches Cat L-5210

¢ 2 concealed mount magnetic switches Cat L-5212
* Horn extension speaker Cat C-2705

* 100 metres of cable Cat W-2010

SUPER VALUE SECURITY!

All for under $100 - SAVE over $35! If you don't get your system

now, you could lose altogether! s
5
wco® SQO

ks Amazing value for an integrated
’ 4 ;"‘ watCh The Door! intercorg.TVcamera and mgonltor
m | 4 survelllance system. Famous

Sharp brand! !
Secunty & Everything Is included in this
Safetly. .

Intercom activated system,
camera monitor, cables, the lot!
With this amazing Night Hawk Autolight!
An invisible beam detects movement up

Ideal for monitoring the front
door,pool, workshop, storeroom.
to 12 metres away and turns on two flood
lights: Automatically!

Anywhere you need to keep safe.
Cat Y-1198 $ ' 99

Ideal for safety and security around the ON LY

home, factory, etc. Use it as a security

device to ward off intruders or as a safety

device around steps, the pool, etc.

Remember this month only you can save
nearly $14 with our systems pack! Night
Hawk plus 2 clear floodlights at a bottom
of the barrel price.

Night Hawk Cat L-5170
Clear Floodlights
Cat S-3860

w To
Install Youy Owr
|NG AUGUST Burgisr Alarm
T Cat B-6000 "= 7]

A copy of our exclusive book PTY LTD A998
"HOW S inginl] Faciiome gt Head Office: P.O. Box 321. North Ryde. 2113, NSW. Phone: (02) 888 3200
alarm’ — value $2.75 — with any X ] )
purchase over $2.00. It glves Or order through DSXpress with your Bankcard, Mastercard or Visacard:

you the tricks of the trade to Just phone (toll free) 008 22 6610 for fast despatch of your order.

make the job easy!

See page 45 for address details
ET! August 1985 — 27




OPERATION MADE

SIMPLE

— TEAC R-555 stereo

cassette

deck

Incorporating some appealing operating innovations for the
laid-back user such as auto reverse and blank scan fast
forward, the R-555 promised to be a delight to the
disinterested knob fiddler. And so it is . . . with some

compromises.

ONE OF THE current trends in design phil-
osophy for high fidelity equipment is to de-
sign equipment which ‘thinks for itself’ so
that the user is spared the problem of hav-
ing to involve him or herself in any more
than the bare essentials of switching on,
switching off and maybe sometimes adjust-
ing the volume control.

This concept is in sharp contrast to some
of the ‘high tech’ machines like many of the
early Nackamichi cassette recorders which
called for extensive ‘knob
twiddling’ to

28 — ETI August 1985

achieve the ultimate in record or replay
performance.

The trends are readily observable on the
shelves of your high fidelity equipment re-
tailer’s shop. The ‘high tech’ machines
providing copious quantities of knobs, but-
tons and special adjustments are there, and
then there are the ‘low key — high tech’ ma-
chines with reduced numbers
of special con-

Louis Challis

trols, no need to select equalization or type
of tape being played and which generally
look like ‘bare bones’ machines.

Now, looks can be deceiving and the
TEAC R-555 auto-reverse stereo cassette
deck is a good example of the extent to
which the Japanese manufacturers have
gone in order to pander to consumer tastes

of ‘minimum involvement’ in
technology.

TEAC R-555 AUTO-
REVERSE STEREO CASSETTE DECK

Dimensions: 432 mm (wide) x 112 inm
(high) x 276 mm (deep)

Weight: 4.4 kg

Manufacturer:  TEAC Corporation, Tokyo

RRP: $539




On the outside

The front panel of the R-555 is predomi-
nately brushed satin aluminium with black
lettering. On the left-hand side of the deck
is a relatively small POWER (ON/OFF)
switch with a very large and sensible EJECT
button immediately below.

To the left of these is a TIMER SWITCH
to facilitate automatic unattended play or
recording with an associated electrical time
clock. Recessed underneath these controls
is a standard tip ring and sleeve socket for
headphones; this has sensibly been pro-
vided with a volume control thumb-wheel
knob. To the right of this is a clear acrylic
cassette well cover which is smoothly
damped for opening and closing. This ac-
cepts the cassette into side guides before
manually closing the door. The cassette
drive features two separate motors with IC
logic for controlling the tape transport sys-
tem. These provide the ability to automati-
cally reverse and replay without removing
the cassette or turning it over.

At the top right-hand. of the front panel
are two peak reading light emitting diode
displays with 13 discrete steps covering the
range 0 to +8 dB, with green LEDs used
for 20 to —1dB and red LEDs for 0 to
+8 dB. To the right of this are three sepa-
rate LEDs to indicate the automatic selec-
tion of type I (gamma ferric oxide), type II
(chrome or chrome equivalent tapes) or
type IV (metal) tapes. This is a process over
which you have no control and about which
I will have more to say later. Below these
displays is a four digit counter using large
green LEDs in the numerical display. To
the right are three switches for selecting
DOLBY OUT, DOLBY B or DOLBY C
noise reduction system.

In the next row of controls is a small
switch for resetting the counter; a
MEMORY STOP button, which is pressed
during recording or replaying and will allow
you to return to that precise position on the
tape during either high speed fast forward
or rewind as well as during play; and a
BLANK SCAN button which, when select-
ed, allows you to skip over any blank or
unrecorded segment on the tape of a dura-
tion of greater than 10 seconds. After the
skip the cassette will continue to play nor-
mally. An INTRO CHECK button allows
you to preview the first 10 seconds of every
recorded track on the tape.

On the right hand side of this is a single,
ergonomically well designed VOLUME
control into which your thumb or finger
neatly fits to exercise very positive control.

On the lower edge of the front panel ad-
jacent to the cassette well are two long
rocker bars: the upper one being marked
with double arrows for FAST FORWARD
and FAST REWIND and the lower one
being marked with single arrows to indicate
FORWARD or REVERSE play.

Between these two sets of controls, the
designers have placed a translucent plastic
strip which is illuminated at one end by a
soft green light. This clearly indicates the di-
rection of tape travel and flashes when the

TEAC

i

r R-555 Auto Reverse Stereo Cassette Deck

- AUTO TAPE SELECTOR
- A

— DOLBY NR

==

?2 3 &4 s e
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STOP button is actuated or selected. Dur-
ing the record mode the green colour
changes to red.

Three other switches are provided on the
right hand side of the deck. One is a
RECORD button, which if activated after
STOP has been selected, automatically and
in less than one second, starts recording. A
RECORD MUTE button when selected in
the recording mode, provides a blank sec-
tion of tape for 4.5 seconds before placing
the recorder in the PAUSE mode. It is then
necessary to press the last of the three con-
trols, namely PAUSE, to return the re-
corder to the normal recorder process after
a short delay associated with the electronic
controls.

On the recessed lower edge of the front
panel are two sockets for microphones and
a pair of preset thumb wheels for separately
adjusting the individual recording levels for
left and right channels.

The rear panel of the unit is particularly
sparse with only two pairs of RCA coaxial
sockets for LINE INPUT and LINE OUT-
PUT and a double insulated mains lead for
240 volt power supply.

On the inside
With the metal lid removed, you soon see
how the designers have achieved a high de-

gree of sophistication with two large printed
circuits installed inside a very lightly con-
structed metal cabinet. The larger and
lower of the two printed circuit boards is the
mother board. This incorporates the pre-
amplifier’s bias circuitry and record head
amplifiers. A large section of this board is
bare of components indicating that the same
board is also used for the more advanced
R-666X version of the cassette deck series,
which incorporates the dBX noise reduction
system. The upper printed circuit board
which contains the IC logic and display
module controls is connected to the lower
board by neat extended length ribbon
cables. Much to my surprise these have
been made long enough to allow the board
to be easily removed and placed outside the
cabinet whilst still providing full electrical
connections and still fully functional. This is
a much more sensible approach than that
taken by most other manufacturers, who re-
quire their service centres to have special
extender boards or extension cables.

The cassette drive mechanism is well exe-
cuted with internal ribbon cable connec-
tions to the heads, neatly manufactured
combinations of plastic and metal in the
construction. The drive incorporates preci-
sion motors and capstan assemblies which
are capable of achieving very low wow and P
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Characteristics as measured.
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flutter performance. The whole unit has
been designed in such a way that mainten-
ance, if or when required, will be very sim-
ple. It also exemplifies the degree of service
oriented sophistication whi¢h some Japa-
nese designers and manufacturers are now
currently incorporating in  consumer
electronics.

Testing

The testing of the R-555 cassette deck
proved to be a little more complex than I
expected. This complication was not due to
any ‘real fault’ in the machine so much as to
an historical enigma associated with our
pre-recorded reference tapes. Some of
these, and most notably the metal replay
reference tape, were produced prior to the
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standardization of the format for automatic
tape detection, which is an essential re-
quirement for correct tape detection with a
fully automatic cassette recorder like this
one. In simple terms this meant that I could
only measure the replay characteristics of
this cassette recorder with a type I and type
II tape but not with a type IV tape. The re-
play characteristics were +2, —3 dB from
15 Hz to 11 kHz with both type I and II
tapes. The limited high frequency response
is primarily a function of the azimuth align-
ment reference tapes used by TEAC which
are measurably different from those which
we use (TDK AC-323 and AC-324). These
differences are typical of many machines we
have recently reviewed. We evaluated the
replay characteristics in both the forward

‘-

andreverse play directions. As I expected, 1
was able to discern the difference with ap-
proximately 0.5 kHz difference in the over-
all bandwidth at the —3 dB point. This is
due to the extremely small differences in
azimuth alignment which occurs during the
translatory movement of the heads between
forward and reverse play directions.

The record to replay characteristics of
this cassette deck are highly commendable.
At —20 VU with type II tapes and with
metal tapes, the response is almost ruler flat
from 70 Hz to 10kHz and still quite
acceptable at frequencies in the range of 10-
17 kHz. The automatic equalization selec-
tion soon showed itself to be better suited to
some tapes than others. Maxell UDXLI
thus appears to be a more appropriate tape




than Sony BHF 60 or TDK-D90. By con-
trast the Sony CD Alpha 60 tape provides a
much flatter response than BASF CD-SplI.

The speed accuracy was 1% slow, whilst
the wow and flutter characteristics were rea-
sonably good with an unweighted flutter fig-
ure of 0.12% rms and a weighted flutter fig-
ure 0.08% rms. The distortion characteris-
tics of 0 VU were higher than 1% at each
test frequency, but were well controlled at
—6 VU where they were less than 0.5%.
The reasons for these levels being slightly
higher than normal apparently relate to the
operating point chosen for the arbitrary
selection of the 0 VU point. This results in a
3% third harmonic distortion at 333 Hz of
only +3 VU with type I tape. As a conse-
quence of this selection, the dynamic range
of the machine is 56 dB(A) with Dolby out,
64.5 dB(A) with Dolby B and 72.5 dB(A)
with Dolby C. This dynamic range perform-
ance is reasonably good, but is not as high
as I would like to achieve for maximum hiss
reduction in either the Dolby B or Dolby C
modes of operation.

The erasure ratio of the cassette recorder
is reasonably good with greater than 80 dB
of erasure for a type I tape and fully accept-
able 74 dB erasure ratio for a type IV
(metal) tape. The time required to initiate
full recording or playback modes is of the
order of 1 second and even occurs when
transposing the heads from pause to play or
during pause to record. This time delay
would unquestionably prove too long for
most serious amateur recordists.

The maximum output level at 0 VU is 450
millivolts whilst the maximum output level

at +8 VU is 900 millivolts and the extent of
tape saturation in the +3 to +8 VU domain
is higher than I have seen in any other cas-
sette rcorder in recent years.

During an extended subjective evaluation
of the cassette deck at home, I became
aware of a number of minor idiosyncrasies.
The first is associated with the time that the
recorder takes to transpose the head mech-
anism into the record mode from either
pause or from stop. This time is controlled
entirely by the logic circuitry and the associ-
ated motorized actuation system. Whilst
only 1 second in duration, it was nonethe-
less a perceptibly longer period than that of
most other cassette recorders with which I
am familiar. The second idiosyncrasy is the
lack of the +10 VU setting on the peak
reading recording  level display which I
would normally expect in using a metal
tape. The designers have chosen a lower
peak level, because the absolute distortion
is already well and truly unacceptable at
+8 VU.

The third minor criticism related to my
inability to correctly record on or replay
type II (chrome or chrome equivalent) or
type IV (metal) tapes if they are not current
generation tapes with conforming cassette
housings incorporating appropriate slots on
the rear of the casing. This initially proved
to be a little disconcerting as I have a large
number of commercially pre-recorded tapes
which could not be used.

The last of my observations related to
the recording of material so as to have
no significant audible difference between
the original and the recorded content. With

no Dolby or with Dolby B noise reduction
in use and with type I or type II tapes, the
level of hiss and the modification of spectral
content made it all too easy to pick the dif-
ference between the original and the
recordings. With Dolby C noise reduction
with type II tapes, I could still hear the dif-
ference, even if it was more difficult. With
Dolby C and type IV tapes any task was
markedly more difficult and the cassette re-
corder performed exceptionally well.

Apart from those gripes, I found this re-
corder in all other respects delightfully easy
to use, and the functional controls were
large, sensible and better than that provided
by most other auto-reverse stereo cassette
decks currently available.

One feature that the deck does not offer
which most other decks provide is the selec-
tion of single or multiple cycles between for-
ward and reverse directions under auto-
matic control. This omission may discour-
age a few intending purchasers from buying
what is otherwise a reasonably well de-
signed cassette deck. -

Absolute copyright in this review and
accompanying measurements is owned by
Electronics Today International. Under no
circumstances may any review or part
thereof be reprinted or incorporated in any
reprint or used In any advertising or promo-
tion without the express written agreement
of the Managing Editor.

MEASURED PERFORMANCE OF TEAC R-353
“AUTO-REVERSE STEREO CASSETTE DECK
HARMONIC DISTORTION:
Serlal No. 1852 020791 Assessment of Individual harmonic components so as to avoid
incorporating random noise level in the assessment.
REPLAY FREQUENCY RESPONSE AT -20VU : Tape + Sony CD Alpha 60
ause 2.2.3.17
100H;  lkHz  &3KkHz
Tape Dolby Lower - 3dB Upper - 3dB
F?oin( ovU. 2nd -43.1 -44.6 -41.0 dB
3rd -38.4 -39.4 -42.7 dB
Maxell C60 ouT 13 Hz 11 kHz 4th -60.8 -538.3 -38.7 dB
TDK SA 13 Hz i1 kHz 5th -66.7 - = dB
Metal Incompatability of test tape with auto function T.H.D. 1.3 1.23 I.16 %
RECORD TO REPLAY FREQUENCY RESPONSE AT -20VU : -6 VU: 2nd -50.8 -33.3 - d:
(AS 2630 Clause 2.2.3.1) 3rd -35.0 -48.9 -30.8 d
4th -62.1 -52.7 - :g
Tape Dolby Lower -3dB  Max. Point Upper - 3dB Sth -62.9 - -
Point & Frequency Polnt T.H.D Q35 Q.44 0.29 %
Sony BHF-60 (B)IN 36 Hz 0.5dB90Hz 9.0 kHz r
Sony CD-Alpha 60 OUT 3 Hz 0.5dB 90 Hz  14.0 kHz MAXI:'UM l:;;UT LEVEL :
L:‘;:rl“cs R iz pgpsonz IR (for 3% third harmonic distortion at 333 kHz)
SPEED ACCURACY ; -1.0% with TDK Reference tape Tape:  Sony CD-Alpha 60  +3.0VU
PRREPPEL MAXIMUM OUTPUT LEVEL :
AS 2680 Clause 2.2.5, 0.49 Volts for 0 YU at | kHz
WOwW '
(.) AN“:LI:TTE.R (metal tape) 1.18 Volts for +10VU at | kHz.
W Al . " ESUALISA‘I’ION
:SJTTER ] Ur‘::r:i::ﬂed g ?;: pReP:l; o - 3 ause 2.3.6) Is in accordance with IEC 268-3B
\d .08% RM
@t 0 i DYNAMIC RANGE :
(XS 7680 Clause 2.2.6)
SEPARATION (CROSS TALK) @
(RS 7680 Clause 2.2.7 250 Hz 1 kHz 12.5 kHz Tape 1 Sony CD-Alpha 60
e OB R Dolby Out 52.0 dB(Lin) 56,0 dB{(A;
' Dolby B 56.0 dB(Lin) 64.5 dB(A
'“1\"5"2’2&‘6’@12:;"222;‘5 TO RECORD OR REPRODUCE ¢ Dolby C 58.0 dB(Lin) 72.5 dB(A)
Play less than 1.0 second
ERASURE RATIO:
Record less than 1.0 second e 2.8
(for 333 Hz signal recorded at 0 YU)
lNPUT{OUTPUT SOCKETS
ause £.3.. Input Impedance ¢ 40 k ohms Tapes Sony (_:D‘MP"" 30 > g‘:g‘;BB
OQutput Impedance 1 2 k ohms Tapet Technics RT-60 MX T
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Something for everyone

COMPONENTS!

ELECTRET MIC

INSERTS
th pins for easy board -nsemon

S1 25 51.10 51 00
COUNTER
Cat. $12.95

10,000uF 75V ELECTROS
25% more microF arads| Ideal tor
those who want a more powertul
amp!

Cat R1sser $10/50 5986

ve”

ECONOMY TOGGLE
SWITCHES
Unbelievable Value!

10-99
stoto(seon  1.50 {Ogg
$11020 (OPOT) 95

NEW SWITCHES

10-9 10+
SPOT Cat. $11040
$1.50 $1.40
OPOT Cat. S11042
$1.60 $1.50

PRIME SPEC RED LEDS
We bought 100.000 50 you can reap

Cat. Z10150
19 10-99 1004
$0.10 $0.09 $0.08

VIDEO RF MODULATOR
Al an unbehevabie prcel

Our RF modulators are channel

slectable either Channel O or
Channet 1 Cat. §16040

1-9
$4.95

10 TURN WIRE WOUND
POTENTIOMETER
Spectrol Model 534
Va" shaft.

quév (Bourns 35408, Beckman

72
Dials 0 suit 16-1-11, 18-1-11
21-1-

11
R14050 50R RA14100
RA14055 100R R14110 10K
R14060 200R R14120 20K
R14070 500R R14130 50K
R14080 1K R14140 100K
R14090 2K
1-9 10+
$9.50 $8.50

8 Y
LOG SLIDES POTS

We ordered log Instead of inear for
the graphic equahzer, so take
acsvanlager

10+ 1004
$0.60 $0.50
SPECTROL 43P

Equiv (Bourns 3006)
Great for ptec-snon work,
R14290 10K

4SP TRIMPOTS
19 10+
st10 $1.00

CONNECTORS!

RS232 &°'D' TYPE

CONNECTORS

PART DESCRIPTION CAT.No
19 10+
DE 9P 9 PinFemale P10880
$1.75 $1.60
DE 95 9 Pin Male P10881
$2.25 $2.45
DE 9C 9 Pin Cover P10992
$2.55 $2.45
DA 15P 15 Pin Male P10894
$2.10 $1.95
DA 158 15 Pin Female P10895
$2.25 $2.10
DA 1SC 15 Pin Cover P10892
$1.15 $1.05
DB 25P 25 Pin Male P10900
$2.95 $2.80
DB 258 25 Pin Female P10901
$3.45 $3.30
DB 25C 25 Pin Cover P10902
§1.20 $1.10

IC SOCKETS
(LOW PROFILE)

How ch they go?

it vt bt YA
8PinCat.

Sc 14c 12¢ 09¢c

|4 Pn Cat
15¢ 14c 10c

'6 Pm Cal
15¢ e

lB Pin Cal
17c 16¢ 13¢

20 PinCat
29¢ 28c 27c 26c

24 PinCat
3sc 33c J2¢ 28c

40 Pin Cat
45¢ 40c 35¢ 30c

CASES!

NEW SLOPING CASES
Plastic with metal front panel,
available i two sizes:

Cat H10450 190x120rm $9.95
Cat. H10455 256x185mm $17.95
{measurements are approx. only|

PROFESSIONAL SERIES
RACK MOUNTING
CABINETS

These beautitully cratted rack
cabinet boxes will give your
equipment a real st class appear-
ance:

All aluminium construction
Removeable 1op and botiom
panels

All dimensioning conforms 10 the
International Standard

Natural or black fimsh
Ventilahed hd.

Deluxe brushed finish anodised
front panel

.
.

.

soe

14 5
$49.50 $43.50
$55.50 $49.50

H10401Natural
H10402 Natural

H10403Naturat  $62.50 $55.50
H10411Black $49.50 $43.50
H10412Black $55.50 $49.50
H10413Black $62.50 $55.50

ECONOMY 19” RACK CASE

Ti ous Value! Di

W 480 x H 134 x D 250mm.

Cat. H10400 1-9 10+
$34.95 $29.50

TOOLS OF
TRADE!

36 WAY CENTRONICS

CRIMP PLUG

Cat. P12200

1-9 10-99 100+
§7.95 $7.50 $7.26 ~

SOLDER CENTRONICS

PLUGS

Unreal price for absolute top quality.

Normally $14.95 (Our oppostion

chgavqe wto 519 95).
- 0+

$6.50

100+
$4.95

55.95

AT
TOCK
rrt‘-“ sﬂcu\m
vE %/

WELLER WTCPN

SOLDERING STATION

The WTCPN Features

® Power Unit 240 V AC

. ;ercpevalme conlrolled iron
4

® Flexible sihcon lead lor ease of
use

® Can be left on without fear of
damaged tips!

The best is always worth having,

Cat. 712500

-

Normally $97.50
NOW $87.50

WE HAVE DONE (T
AGAINY!

New multimeter at unbeatable

value for under $45! The new

YU-FONG YFE-1030C teatures:

® Large 312 ogit display. (/2
inch high}

L] Aulooolamy “-" display for

e% ative input.

® over-load protection for
au ranges

® Over-load display highest
figure “1 or "-1" alone glows.

® Power consumption 20mw

Ca

"i $49.95

R EIENR Ty
7 o A

-~ ,
e

LOGIC PROBE JBOOA
Features 20MHZ memory T
CMOS operation. Normally 529 50
CaL onar2

104

523.50 $19.50

1=

DIGITAL MULTIMETER

YFE YF1100 FEAT

® Large easyto maa 3‘/2 dign
aispla:

® Faciltes for transistor and
diode testing

@ Clearly lad out front panel

® 10A DC AC range

® Pnced to undersell the others

Cat, Q16025 $79.50

IC’s GALORE!

it b A b TS gy

IC SPECIALS!
1.9 10+

4 $10.00
$1950 $17.50 $14.00

WORLD MODEM CHIP
Cat $49.95

BATTERIES!

NICAD CHARGES
Cat $24.95

NICAD BATTERIES

Save on carbon battenes with these
Appolon Nickel cadmiums.
Rochmqeaue up 10 1000 times!

10+
Cal $15020 AA500 MA
$2.45 $2.2
Cat. $15021 C1.8 AH
$4.95 $3.95
Cat S15022 D4 aH
$7.95 $6.95

UTILITY CASE

A must for all techmicians, hobbyists
and handy-men. Features clear
plastic hd 50 you can tell at a glance
the contents, up 10 48 compartments,
adjustable 10 sult your needs.

A place for everything and
everything in its place!

Cat H10449 $14.50

BULK CABLE 100M ROLLS
Cal. W11222 3C2V 75 OHM  $22
Cat. W11224 5C2v 75 OMM  $35
Cat. W11219 4 Core Shielded $49

PUSH BUTTON

DIALLERS

Tired of oid tashion datling and
re-dialling engaged numbers?
These convendent push button
diallers include last number redial
(up to 16 digits) and Instructions for
an easy changeover

Cat, A12030 $19.95
/
; J —_ o~ r
e ST
/77
U.v. TUBES

Fits into standard 15W flouro holder
Sultable tor Scotchcal. Eprom
erasing e'c As used in ETI Eprom
Elaslnq

WARN| NG Do not look directly into
CaL stsoo $24.95
“It ordering by mail please include
an extra $2 for “special” packing,

TELEVISION
ACCESSORIES!

-
-

HYBIRD SPLITTERS
2 Way

# Input/Output 75 Ohm
® Spliting 10ss 3.5dB
# isolation 25d8

®VSWR 13

Cat L1310 $3.95
4 Way

® InputOutput 75 Ohm

® Spiitting loss 6.808

# Isolation 3208

eVSWR 13

Cat. L11320 $5.95
300 OHM COUPLERS
Suntable tor UHF. VHF and FM,

2 Set

Cal L11300 $2.85
4 Set

Cat L11302 $4.90

UHF/VHF OUTDOOR
MATCHING

TRANSFORMER
75300 Ohm. Waterproo! type

Cat L11020 $3.75

UHF/VHF/FM ANTENNA

Frequency: VHF 48-216 MHz (Ch 1-12)
UHF 536-764 Mhz (Ch 25-62)

Up grade your TV system now

betore Channel 0 chsappearsi

includes 7Sohm and 300ohm balun,

incredible vaiuelt

Impendance: 75:300 (200} Ohm

Element: VHF 4, UHF &

Gain (dB):VHE 4-6. UHF 4-8

Cal L11014 Normalty $39.50
NOW $29.50
(Trade enquirkes welcome)

) - %R

MATCHING BALUN
TRANSFORMER
Female Type 75/300 Obm
Cat. L11010

PLASTIC BODY

CO-AXIALCONNECTORS
Plug Cat. P10401 $0.50
Socket Cat. P10408 $0.60

CIRCUIT
PRODUCTS!

B L

$2.95

$100 PROTOCARDS
Horizontal Buss
Cat. H19125 $29.50
Vertical Buss
Cat. H19130 $29.50
FULL STRENGTH
FERRIC CHLORIDE‘0

+
250ml $1.95 1.75
500ml  $2.95 $2.50
1ire $4.95 4.50

PC BOARDS

Make your own kits!
ETI478SA ETNS3
ETI4T8SB 165  B4AUT
ETK78SC 165  ETIEN0
ETI478SD ETI678
82A038 )0 BOPG6
BIFM10A 695  81DC2
BIFMI08 82GAS
ETHA05A 240  84USH
ETN4058 360  ETIN4?
ETi478MC ETI458
ETH78MM ETIO71
ETI7$5A ETI485
ETI7556 81MC8
ETI?S5C B ETiag0
8AMATT X 821v6
82TA10 ETI&3
EM7558 ETN59
84EC11 ETi466 &
ETU? ETI280
ETI668 ETIE?S
ETt494 ETI6?1 2
ETUT 90 ETI461
ETI421 84TP2
ETI5857 ET1268
ETIS85R ETIN2 160
82Iv6 83GAS
84TP2 84MS10
ETH80 ETI256




at Rod Irving E lectronics!

—

SECURITY
EQUIPMENT!

'\'A;‘{“?: 201

o 48

LOCAL BURGULAR
ALARM CONTROL
PANEL

The odds against you are
climbing and prevention is better
than curel

Adjustable exieniry hme delay
and alarm time (avoids
unnecessary noise poliution)
12vD.C |’gAmp

Provision for baftery back-up.
Tamper switch

Optional outputs: Sirens, bells,
floodights, autornatic diallers,
tape recordings. closed circunt
TV, etc.

Accepts N.C. and N.O.
detectors such as infrared.
microwave, ufttasonic, wireless
wvibration sensor, magnetic
swiich, door mat. smoke
detector, glass breakage sensor
panic button
Cat. $15051

Nomull $99.95
W £79.95

RITRON KEYLESS
CAR ALARM

The fir§t shipment sold out

immediately to the trade. They didn

reach our own retail stores!

® Activated and disarmed
ignition key,so you never forget
to turn it on.

®  Mutti-function. built in siren or
external siren. car signal horn
output.

® Easy 1o nstall. no door
switch required

@ Automatic resel atter 60
seconds
g;:ids notse pollution)

® 1al sensor protects Stereo

or CB.
® 12VDC
Cat. 515054 Normall $39.95
W $29.05
—M'
i C1AL!
11
'\‘l\::‘ 510
-

ULTRASONIC

BURGULAR ALARM

@ Easy to install

® Connect with magnetic switch,
infrared detector, etc.

@ Equip with hornspeaker.
lockswitch, flashlight, closed
ciccunt TV, etc

® Rechargeable battery circuit
with recharge indicator L.E.D

® N.O.and N.C. circun
breakdown indicator

® Low dry bantery indicalor

Cat $15052  Normally $89.95

$79.98

MINITURE BUZZER

5-15V White or black.

Cat. A15062 1-9
$1.95

s1%%

HORN CRAZY!|
8W, aluminium or plastic,
Normally $9.50
Aluminium Cat. C12015
Plastic Cat. C12010

1-9 1
$6.50 55.83

VIDEO
ACCESSORIES!

TDK VIDEO TAPES
AT BARGAIN PRICES!

$12.50
i B2 51250
E1go  S11.80
T

1 513,
BETA L2030

VDK1 VIDEO
DUBBING KIT

For Ewoppean and Japanese
machines.

Contains:

Audio/Video: 6 pin DIN plug to 6 pin
DIN pv 1.5 melres.

Audio/Video: 6 pin DIN sockt to

b) Video: RCA plug (b) Audio: 5 pin
N plug (Both 16cm in length)

Video: 1 each plug adaptor (P

ACA socket lo PL259 plug (PA23

RCA socket 1o BNC plug

Audio: § pin DIN socket1o 2 RCA

ugs 16cm length 2 plug adaptors

PASO) RCA socket 10 3 5mm phone

oy $16.95

AUDIO
PRODUCTS!

TDK AUDIO TAPE
BARGAINS

Description Cat. No. d 0+
DC46 TDK  A11305 i3 I
DC60TDK A11307 295 225
DC90TDK A11308 3.5 S.50
DC120 TDKA11311  5-50 4.25
AD6OTDK A11315 3.75 2.95
AD9OTDK A11317 475 3.50
AD120 TOK A11319 6.95 8.50
ADX60TDKA11320 4.95 3.50
ADX90TDK A11322 595 4.50
SAGOTDK A11325 5-35 3.95
SA9OTOK A11327 5.95 450
SAX60TOK A11329 5-25 3.95
SAX90TDKA11332 8.95 5.95
MAC60TOK A11335 10.95 9.38
MACSOTOK A11337 11.50 8.75
MAR6OTOK A11340  13.50 10.95
MAROTOK A11342 17.20 15.35

SUPER HORN

@ Wide dispersion tweeter.
handies up to t00W,

@ Sengitivity 10508/0.8m

@ Frequency Reponse’ 3kHz-
30kHz

. Impecance 8 OHMS
® Size: 145254mm
Cat C12102

ELECTRONIC CASSETTE
DEMAGNETISER

Save $2. Rec rotai $19.95
Cal. A1006 NOW $17.95

- SPE 5\\

TDK LINE FILTERS

240V 3A
¥ $12.50

———
P.A. SPEAKERS

Low dual cone, wide range
200mm (8in.). Ideal for public
address, background music

etc Tremendous Value af these
prices!

Cat. C12000 1-9 1

% shhs  sa'8%

JOVSTICKS!

CENTRE RETURN
JOYSTICK

Features 2x150K pots, long shaft
40mm with 25mm control ball
Bonus adjusiable offset feature on

20(5 X156371-9 10+
; ;
3 $3.95 $B.95

ARCADE FIRE BUTTONS

With micro switches
s $9.95

COMPUTER
ACCESSORIES!

REPLACEMENT
KEYBOARDS
@ For Apple
© 42 single key BASIC command
® One chip custom design encoder
® Made by ALPS, Iife time,

10 milhon operations
® Dimension: L340xW110xH42mm
Cat, KC2002 §79.

\}
vE §300Q N

9%
re R
|1BM* COMPATIBLE
COMPUTER
128K RAM colour graphics,
2 serial and 1 parallel ports.
2 disk dnives, 3 months warran

an incredible $1 350
“1BM (0 8 regtstered trademark

»‘5

- ™
RITRON (ZETA)
DATASETTE

For data loading and saving, this
Micron Datasette suits most home
computers and features tape
counter, monitor function for audio
verification and siide volume contro!
for output laval.

Cat. C14900 $24.95

e

RITRON 2

Stylish swivel base monitor,
avallable in amber or green.

19 10+
Green Cat. X14500
$215 $205
Amber Cat. X14500
$219 $205

oCk¥!
=L

RITRON MULTI

PURPOSE MODEM

Our New RITRON Multi Purpose

Modem has arnved and has all the

standards you require

Just check the Ritron’s features:

® CCITT V21 300 Buad Full duplex

® CCITT V23 1200/75

® Bell 103 300 Full duplex

® Bell 202 1200 Hal duplex

® Auto answer, auto disconnect

Telecom Approval No. CB4/37/1134
$379

RITEMAN INFO RUNRER
An exciting new printer from the

experts “Rteman”. This compact
stylish pnnter performs like priiters
twice its' price and size. 120C.P.S.,
dot resolution graphics, lractorfinction

feed. 10” paper. 5459

I1BM COMPATIBLE
DISK DRIVE
(NEW MITSUBISHI 4851)

Shmiine 51/4" disk ortve. Double
sided, double densi

unformatted, 40 track/side. Steel
band dnive system.

Cat. C11901 $199
Case & Power Supply 10 suil

Cat. X11011

TELECOMMUNICATION
PLUG TO 2 SOCKETS.

ideal for modem cmnochons
Cal. V16014

Do

READY MADE CABLES

Senal to Seral

Cat. P13011 $18.95
Parallel centronics to centronics.
Cat P15013 $23.95

COMPUTER PAPER
Top qullwy a "? aﬂordable pnc'l
Blank 11 x 9

Qquality 60 gsm bond paper

Cat. C21001 $29.50

CHEAP DISKS!

DISKS GALORE!!

All pnces for boxes of 10.
?ée d-sui-w% exira,

MD525-01 S/S D/D Cat C12501529.50
MD350-01 D/S O/D Cat €12504 53
Head Cleaners

C125515” Head Cleaner $10.50
C128518" Head Cieaner §11.50
VALUELIFE

C12421 &/ DD 522.95
C12425 DS DD 52995
8" Verbatim

C12800F032.10008/5 50  $39.50
C12801 FD32-8000SS0D  $49-50
€12802FD32-9000S/50D  H950
C12803FD34-1000/SD/D  $49-50
C12804 FD34-8000 /50D  $55.50
C12805FD10-4008D/SSD| 55950
C12806FD10-4015D/$SD | $6450
C12807FD10-40260/$8D 56450
C12808 FF32-2000SDDD  $69.00
C12809FF4-2000SDDD  $69.00
C128100032-40000/$0D  $52.50
€1281100D34-40010/SD0  $52-50
C128120034-40080/SOD  $54.50
C126130D34-40150/SDD  $54.50
C128110034-4026050D  $54.50

51/a" Verbatim Disks

5 year Datallfe guarantee
25-01

$29.50
(S'S DD) €12501
MD525-10 $39.50
{S/S D/D 10 Sect 40 Track) 012502
MD525-16

(S8 D/D 16 Sect 40 Track) cnsos

MD550-01

(0'S D) 012504

MD550-01 $49.50

(D/S O/D 10 Sect 40 Track) 012505

MD550-16

(173 D/D w Secl 40 Track) cnsg

MDS’

58 DID sm Sect 80 Track) c12so7

MD577-

(s:s o/o |o Sect 80 Track} cnsos
9.50

[S's D/D 15 Sect 80 Track} C|2509
MD557-0 $59.50
{Os0D Soﬂ Sect 80 Track) C12510
M0D557-16 $59.50
{DvS D/D 16 Sect 80 Track) C12511

a— T ———
XIDEX DISKS

19 10+
Box of 10 S.S. D.D. Cat. C12401
$34.50 $29.50

Box of 10D.8. D.D. Cat C12410
$39.50 $37.50

PUBLICATIONS!

inside CP/M $41.95
by Dawvid E. Contes:

The Complete Home
Video Book Vol. 2 $25.95
The Robotics Primer $17.95
by Robert A Ulinch

ROD IRVING ELECTRONICS
425 High Street,
NORTHCOTE, 3070
VICTORIA, AUSTRALIA
Phone [03) 489 8866
TELEX: AA 38897
48-50 A'Beckett Stre=t,
MELBOURNE, 3000
VICTORIA, AUSTRALIA
Ph. {03) 663 6151

Mail Order and
correspondance:
P.O.BOX 235
NORTHCOTE 3070

MAIL ORDER
HOT LINE

(03) 481 14306

POSTAGE RATES
$1-59.99 ...... $2.00
$10-$24.99 .... $3.00
$25-549.99 .... $4.00
$50-599.99 .... $5.00
$100-199 . .. $7.50
$200-$499 ..., 310.00
$S00 plus . ... $12.50
This Is tfor baslc postage
only, Comet Road freight,
bulky and fraglle Items
will be charged at
different rates.

Howard Ruder

WHO'S NEW AT
ROD IRVING
ELECTRONICS?

We would like to introduce you
to the new General Manager
of Rod Irving Electronic’s.
General Manager, Howard
Rider.
Howard has had extensive
electronics experience, over
40 years in fact. He has worked
as a radio and electrical
contractor, a college lecturer
with the Department of
Education (including 10 years
overseas) and is a prominent
figure in amateur radio and in
particular amateur television.
Howard recently retired from
lecturing to take up the
?oslﬂon of General Manager
Rod Irving Electronics
“Please feel free to drop in
anytime you're in the area and
make yoursel known to me
personally.”

-Howard Rider

Errors and ommiséons. excepted




GRUV-GLIDE

THE 15° SOLUTION
TO RECORD WEAR

GRUV-GLIDES claims of complete record care
and protection are now accepted by most
discerning record users. Gruv-Glide replaces all
other record cleaning methods in one simple
application. Gruv-Glide will actually improve the
sound from your records (old and new). You can
make the test by taking one of your own records
to your local Gruv-Glide dealer. Gruv-Glide will
also remove old record cleaners that clog your
stylus, and at around 15° a record is a most
economical treatment.

GPUV'G]jde oaA.:;Br;ulx
really works.

For more
information:
LEISURE IMPORTS,
401 Pacific Hwy,
Artarmon, 2064.

%, (02) 438 4166
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BURGLAR ALARMS
rem N AUSTRALIA

AUSTRALIA

Q
1064 Victoria Rd.,
West Ryde.

Ph: (02) 858-3211

SUPPLIERS OF QUALITY
ALARM EQUIPMENT

4 Sector DIGITAL
Alarm Control

only $156

Features:

® N/O — N/C INPUTS e ADUSTABLE ENTRY/EXIT TIMES
© PROGRAMMABLE CODES e ENTRY WARNING BUZZER
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_ 12 Meter Passive Intra-Red Detectors
T from $90*

)
TR ) we stock a complete range of alarm
& equipment at Discount Prices.
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NO TRACE

Now, when you need a multimeter
as well as an oscilloscope, you can
still count on BWD

These analog and digital 20,000 ohms per volt sensi-
Instruments have everything tivity: and the BWD label
you'd expect from BWD. guarantees accuracy and

Up to 1000V, 20A, 20MQYand  dependability.

For literature and full information, contact

BWD Industries Ltd.

P.0. Box 325, Springvale, Victoria 3171
5-7 Dunlop Rd., Mulgrave, Victoria.
Phone: National (03) 561 2888. International 613 561 2888.
Telex: 35115

VIC. (03) 561 2888 N.S.W. (02) 684 1800

Build one of the
world’s finest 2-way
speakers.

$714.

For the unadulterated
pleasure of pure, detailed
and accurate sound, it is
generally accepted that the

starting point just has to be Danish { . ™

Dynaudio drivers. =
Dynaudio drivers use hexagonal voice

coil wiring and magnetic ~~\ -

voice coit oil for extremely % ‘

high power handling, [‘ h’%

woofers with symmetrical

/7N
drives, voice coil sizes of up L—-—-—i‘j
to 4'/and brilliantly designed crossover networks.

For the recommended retail price of $714 we can
show you how to enjoy a quality of sound you have
probably never experienced before. Please call the Sole
Australian Distributors for the name of your nearest

DYNAUDIO'

Dynaudio dealer.

Sole Australian Distributors:
SCAN AUDIO Pty. Ltd. PO. Box 242,
Hawthorn, Victoria, 3182.
Telephone (03) 819 53592.

AUTHENTIC FIDELITY




ALL ELECTRONIC COMPONENTS

118-122 LONSDALE STREET, MELBOURNE, VIC. 3000. Australia
Telephone: 662 3506

ETI182-DIGITAL
LUXMETER

This instrument is a portable, battery

operated device for measuring illumination.
It covers light levels from below 1 LUX up to
20K LUX in two ranges and includes low,
battery indication. N \ N

$88.28 ...

includes all parts and
genuine INTERSIL

ETI 1405
STEREO

This project creates a
‘enhanced stereo effect’
with a small unit which
attaches to your amp.—EASY!
INCLUDES SUPERIOR
COMPONENTS—NOT HOBBY GRADE!
SILK SCREENED ALUMINIUM FRONT
PANEL, HOORWOOD CASE, FERGUSON
TRANSFORMER, PHILIPS RESISTORS,
ETC.ETC.ETC.

$141.70 ...

Don't risk damaging your amp with an
inferior unit.

General Radio Microwave
Importers Sales Y Equipment Equipment

ETI 699-300 BAUD
DIRECT CONNECT
MODEM

e Use your telephone to access a floppy disc
for the price of a local call

e Download hundreds of free programs

e Use “Electronic Mail”

A modem will make your computer a

remote terminal on some of the

most exciting systems around.

lkg/ Join the Big Boys for only

$140-42 inc tax

> Less F/P & Handset

ETI 683
MINDMASTER-

HUMAN
COMPUTER LINK

There are times when computer
buffs require a different type of control
to that provided by simple game

controllers or joysticks. This unit
provides control of a computer by using
the human mind. Both Main unit and
Receive unit, including panels, cases, and all
components for only

$74.07 ...

Radar Pulse M Industrial
Equipment 0 Techniques V Electronics

Instrumentation

E.&0.E.
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25 cm flat colour TV

Matsushita Electric of Japan has developed a new ‘colour flat
panel’ which it has incorporated in a prototype of a flat colour
television featuring a 25 cm diagonal screen and a depth of only

9.9 cm.

The new colour flat panel has
a square, completely flat screen
that reproduces distortion-free
images throughout the entire
display area. These featurés
make the screen suitable for
text, videotex and high defini-
tion TV.

The colour flat panel was
developed using Matsushita’s
Matrix Drive and Deflection
System. This system produces
the high colour reproducibility,
high resolution and brightness of
existing colour picture tubes.
The flat colour TV prototype
provides a resolution of 270 TV
lines, a contrast ratio of more
than 50, and a brightness of over
70 fL.

The Matrix Drive and Deflec-
tion System produces 3000 con-
trolled beams by forming a mat-
rix of 15 filament cathodes and
200 electron beam control elec-
trodes which cross cathodes at
right angles. Each beam is hori-
zontally deflected ip six steps

(two sets of RGB) and vertically
deflected in 32 steps (including
the interlace) to form images
consisting of 192,000 elements

on the display panel. A complete
picture is formed through the
line-at-a-time method.

The Matsushita system lacks

the shadow mask found in con-
ventional colour picture tubes
and this necessitates a fine elec-
tron beam of the same width as a
phosphor stripe. Separation of
the horizontal and vertical lens
systems to provide individual
control of their focusings has re-
sulted in improved resolution
and colour reproducibility.

The development of a cement-
ing technology which evenly and
alternately adheres 0.1 mm grid
electrodes with insulating plates
was of special importance in
gaining uniform display.

Signal processing and driving
are performed digitally. Picture
brightness is controlled by vary-
ing the pulse width which drives
electron beams, thereby gener-
ating 64 steps in grey scale.

Colour  reproduction s
achieved by digitizing the pic-
ture signal and alternately driv-
ing the red, green and blue
circuits.

A release date for Australia

Top of range
CD player

Philips’ CD304 Compact Disc
Player uses digital technology
throughout, including the cir-
cuits for the drive motor control
and audio signal filtering.

Superior error correction is
achieved because the signal is
oversampled four times in the
digital filter — double or quad-
ruple the rate in competitive sys-
tems. Filtering is carried out in
such a way that frequencies over
20 kHz are attenuated by 50 dB
after digital to analogue conver-
sion. Despite the sharp cut off,
the system is phase linear.

The filter is followed by a
noise shaper to achieve a total
system signal-to-noise ratio of
about 97 dB.
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Colouring b&w movies

has not yet been announced.
An established semiconductor
manufacturer and a Los An-
geles-based start-up organiza-
tion have teamed together to
form a new company, Color Sys-
tems Technology, which special-
izes in converting black-and-
white film to colour videotape
for showing on television. The
conversion is made using a spe-
cially built computer based on
Intel computer boards.

Color Systems has already
converted footage used in
“King”, an NBC docu-drama
about Martin Luther King Jr,
and “lke”, an ABC docu-drama
about Dwight D. Eisenhower.
The company has a contract
with MGM/United Artists and
Warner Amex to colour-convert
such classic films as “Dr Jekyll
and Mr Hyde” and “Camille”,
as well as a contract with Uni-
versal/NBC to bring colour to
the original Afred Hitchcock in-
troductions seen in his 1955-65
television series for a new TV
pilot, “Alfred Hitchcock
Presents™.

The patented colour specto-
graphy process was invented by
Color Systems’ chairman, Ralph
Weinger. Because the tech-
nology was new and no existing
system met the flexibility and
performance requirements,
Color Systems chose to build a
custom computer system and
workstations using Intel’s family
of Multibus board-level micro-
computer products.

Color Systems engineers did
their original colour conversions
using a prototype built in-house.
Once they knew their tech-
nology worked, they began to
investigate other alternatives
that would make the process
economical.

Color Systems built a portion
of the computer itself. “The ac-
tual handling of the video image
requires fast, elaborate process-
ing, and we put that together
ourselves using parallel and
pipeline  processing,”  said
Weinger. But the company is
hoping that Intel might be inter-
ested in developing a chip in the
future that would offer these

same capabilities.

The Intel/Color Systems sys-
tem consists of one workstation
and several independent proces-
sors to carry out the computing
tasks required for the colour
process. A single operator con-
trols the operations of the
separate processors.

The first step in the patented
colour spectography process is
to transfer the black-and-white
original material to 1-inch video-
tape. Then a colourist, sitting at
a workstation, selects a key
frame in a scene and assigns
colour values to the image.
Next, in a process similar to key
frame animation in computer
graphics, the computer automat-
ically continues to colour the
scene to completion. The final
colour-converted product is then
recorded on broadcast-quality
1-inch videotape. The original
film is not altered in any way.

The colour values assigned to
scenes can also be stored in the
system’s memory for later recall.
This feature is especially useful
for black-and-white television
series where the same sets and
actors were used in each
segment.

The system may also be useful
for contemporary videotape and
film production. For example, if
developed footage appears too
light or too dark, or the colour
of an actor’s suit clashes or
blends with the background,
colourists can correct the prob-
lems and eliminate any need
for an expensive reshoot.

Color Systems plans to have
three systems running around
the clock, which means it will be
able to colour-convert an aver-
age of one hour of program each
day.

The demand for the colour
conversion process seems limit-
less. Copyrights on thousands of
Hollywood black-and-white
classics have expired, and stu-
dios are likely to be granted new
copyrights for colour versions of
the same films. As well, there
are thousands of hours of black-
and-white television tape in
studio vaults.

TV Walkman

A personal stereo Walkman FM radio with a wide tuning
range that can pick up TV sound transmissions is available
from Zap Electronics for $29.50 rrp. It’s called the “Teleboy”
and is particularly useful for those who are hard of hearing or
who want to watch TV without disturbing anyone else.

Power cassette

BASF has formulated a ferric oxide tape with high density
coating to cater for the demands of rock music. Called the LH
Maximal, it has the advantage over conventional iron oxide
tapes of improved dynamic range, especially in the high end.
The cassette comes in a high precision housing.

Avant-garde TV

Normande’s Spectra Stereo 8107 TV has a 27-inch precision
colour tube and a digital chassis featuring low current con-
sumption and reliability. It includes a Euroconnector for
audio-visual media facilities, two 2-way loudspeakers, and in-
dividual picture and sound settings for up to 30 programmes.

Computer-controller FM/AM tuner

JVC’s T-X900(L) B tuner integrates microprocessor tech-
nology with traditional audio technology so that when a sta-
tion is tuned in, the computer takes over to optimize tuning
parameters. Ten FM and ten AM stations can be memorized
for recall and when a station is entered into the computer
memory, tuning parameters are memorized also.

Graphite loudspeakers

The problems of trying to create sonic purity and richness of
sound in a less than perfect environment, such as cars, have
been met with a new line of loudspeakers, the Graphite Series
from JBL. The frame and basket assemblies are made of an
amalgam including graphite, which makes them non-reso-
nant, non-ferrous and non-conducting.

Audio-video cabinet

Systemline Furniture’s new utility cabinet for video and audio
equipment features timber frame glass doors, adjustable
shelves and hidden castors. The 800 mm wide TV section will
accommodate most television receivers.

Mono Teletext receivers

Philips has extended its range of Teletext TV receivers with
three new mono set models. The 54 cm CS.235 has standard
Teletext while the 62 cm CR.635 and the 54 cm CR.235 will
accommodate later fitting of a Teletext decoder.

Stereo preamplifier

NAD claims freedom from distortion, even in high-level
peaks 30 dB above the average signal level, with its model
1155 stereo preamplifier. The all-discrete phono circuit has a
dynamic range over 100 dB. The preamplifier also features
parallel input selectors, one for listening and the other for
recording. Rrp is $549.
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JAYCAR KITS - LATEST RELEASES

EA KITS

i A

EA KITS

EA KITS

8 CHANNEL MIXER
Model 8002

Jaycar engineers have produced a real winner with
the 8002 stereo mixer. The front pane! measures 19"
wide x 147 high (8 rack units). This enables the 8002
1o be mounted into PA racks fnecessary. It has many
features including: ® Balanced (6$ ohm) mic.
mputs/line nputs ® Input att~nuators @ Bass. mid
and treble equalisation on each Input ® “Effects”
capability ® @ Foldback on all 8 mputs @ Stereo
pan on all 8 inputs ® 5534A OP amps for low notse
and very low distortion PLUS many other features
nn(si specs to be found in the 1985 catalogue on page

4/5,
Ref. EA April/May 1983.
Cat KJ-6504

o

s
(]
[

=

IN-CIRCUIT
TESTER

Ref: EA September 1983
Have you ever unsoldered a suspect transistor only
to find that it checks OX? Troubleshooting exercises
are often hindered by this type of false alarm You can
avoid these hassles with the ‘In Circult’ transistor.
SCR and diode tester.
The kit does just that, tests devices WITHOUT the
need to unsolder from the circuttf VERY h:
The Jaycar kit includes aJiffy box and Scotchcal panel
showing the truth table for device checking
Cat KA 1119

oNLY
$15.00

Car Booster Amp
Ref: EA August 1985
This project enables you to have 2 x 50 watts
w of power for your car sound system. In
order to do this, a speciai high voltage power suj
forms part of the system. Absolutely stunning vgﬁm
for money. Around halfthe price of commercial
units,

The Jaycar kit is. as usual, absolutely complete.
Cat KA 1600

ONLY
$179.00
AL ¥ JC

PAT0Dca siee see B

50W & SOW ase

g

40 WATT DC
INVERTER

Ref EA August 1985
An uﬁgmde of a previous design featuring a smar
new ABS case

Cat KA-1598

$79.95

Motorcycle

INCOrcom - k. c:re 1584
What a great kit! This full duplex unit enables you to
tak to your pinion passenger whilst nding with your
helmets on! Powered by the bikes battery - you can
both talk at the same time if you wish as there are no
switches 10 activate She Jaycar kit includes the
special headphone inserts and all parts

Cat KA-153.
ONLY
$39.95
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“RAILMASTER’
Puise-Power Train
Controller

Ref EA September 1584

This is a state-ofthe-ant train controller offering

tremendous (eatures

W Variable simulated inertia

W Full short circult protection including both audlible
and visual indicators

% Power and track monitor indicators 1

% Adequate power {or double and triple heading

locos

* Fixed 12V DC and 15V AC power for lighting and
accessories

% Optional walk-around throttle

The Jaycar kit includes realistic Scotchcal front panel

and the special console case only available from us.

The large paddle switches have been specially mported

Just for this kit We believe that you will be delighted

with this unit
Cat KA-1560

79.95
Optional ik Arovnd
Controller Ca. KA 1559

ONLY $9.95

Diesel Sound
Simuiator

Ref Ea November 1984

This project mounts inside a model train (L& goods
wagon) and produces a noise similar to a diesel
locomotive The 'speed varies according to the
throttle action for added realism. All listed pans
provided

Cat. KA 1561

$19.95

Steam Sound
Simuilator

Ref EA Decemnber 1984

Build this realistic steam sound simulator for your
mode! train layout )t features an infra-red optical
switch to synchronise the “chuffs” to the wheel
rotation Likethe KA-1561, it picks up the powes from
the railway tracks. All specified components supplied
Includtn?s362 ohm headphone type transducer.

2

Cat KA-
$15.95

FUNCTION

GENERATOR
with digital readout
Ref EA April 1982

This attractively housed (matches the KA- 1390 DFM)
unit produces sine. tnangle and square waves over a
fequency range from below 20Hz to over 160kHz2
wﬁ% low distortion and good envelope stability. It has
an inbuik 4-digt frequency counter for ease and
accuracy of the frequency setting.

Cat KA-1428

$94.00

For all specs see the 1985 Jaycar catalogue

=
s '
" EEEE

i
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50/500 Digitail

F vency Counter
ef EA Dec 1981/Feb 1982

This is a high performance unit that is also easy to

build! The new design uses just 5 IC's, measures

period and bequencies up to SOOMHz (with prescaler)

It features a bright 7 digit display and outperforms

ready built units costing 2-3 times more!

We believe that the Jaycar version of this kit is by far

the best. Not only do we supply 2 x GOLD plated BNC

input connectors we supply a special pre-punched

heavy plastic front pane! that is screen printed in

epoxy ink. The assembled unit looks a milllon

dollars! Watch out for kits that only provide the cheap

font panels!

The standard kit will work up to 5O0MHz

Cat. KA-1390

$119.00

A 500MHz prescaler kit (which fits straight onto the
main circuit board) is available
Cat KA-1392

$29.50

For all specs see Jaycar's 1985 catalogue

Digital Bench Type
g_aapaclﬁlnce Meter

August 1985
W Easy to assemble
* 4 digit LED readout
# Measures from 1pF to 99.9uF
* 3 ranges
% Bench type mains powered
Cat KA-1595 ONLY

$79.95

8 SECTOR BURGLAR
ALARM - ri 2 jarFen 1985

Why buy a commercially made usa\uml for more
when you can buy this kit and SAVE money' A
unique feature of this kit is the fact that you can wire
N/O and N/C alarm sensors ON THE SAME LINE
# 8 SECTORS

* 2 delayed entry sectors

* Steel box

¥ Includes battery and siren driver in the price

W Variable exit and entry delays

Cat KA-1580

$149.00

'%

BUSKER AMPLIFIER

Ref EA Feb 1585

Fantastic, portable amplifier kit for low-level PA

Buskers or for practice.

W Battery or mains operation

* Full control - bass, treble and volume

% 17 WATTS RMS output

% Gel battery automatically recharged when mains
used

% INTRODUCTORY PRICE #

onLY $125.00

All electronics including Gel battery. 8" speaker,
metal chassis etc

Cat KA-1592

PRE-CUT WOODEN CABINET o suit
Cat KA-1593

onLy $30.00
BUY BOTH AND PAY ONLY

149.00

HER SAVING

ULTRASONIC
BURGLAR ALARM

® Easy to Install
o Connect with magnetic
switch, Infra Red detector,

etc
o N/O and N/C circult
breakdown indicator. Fully
assembled — Don't pay up to
$99. JAYCAR PRICI
Cat: LA5140

$69.00

Ignition Killer
Ref: EA Feb 1984
This Iittle project is cheap, easy to fit and is eflective. It
basically is a timer circuit that disables your ignition
system a few seconds after it is activated. A would be
thief starts the car, it a few metres and stops he
immediately cranks the engine and it fires but it stops
agam moments later. This could continue indefinttely.
Frustrated. the thieflooks for easier game” elsewhere
The Jaycar kit cortains specified of components,

instructions and two BONUS alarm stickers
Cat KA-1535

oNLY
$14.95

PLAYMASTER
SERIES Il MOSFET
AMP KIT

Ref: EA Jan/Feb/March 1985
s stereo amplifier that will equal or better
Just about any inlegu(ed commerclal amplifier,
regardless of price”. Leo Simpson, Editor of EA,
February 1985.
MAIN FEATURRS
@ Switchable phono input for MM and MC cartridges
o Electronic SI?na.l switching
@ Full facilities for dubbing between two cassette
decks
® Monitor loop for either of two cassette decks or a
signal processor
® Click actlon pushbutton switches for selection of
sources, dubbing and tape monitor with LED
status indicators.
® Centre detents on bass, treble and balance controls,
multiple detents on volume control
® Heavy duty heatsinks
® Power transformt for low hum and noise
® Easy to build - ali parts except power supply
mount directly on the two printed circuit boards;
wiring has been kept to an absolute minimum
@ 100 watts RMS per channel into 8 ohm load
® Less than 0.01% total harmonic distortion

Cat. KA-1500
ONLY
$429.00

5(6.5)MHz
OSCILLOSCOPE KIT

Ret EA October 1984
Over the years many people have asked, "Do you
have a CRO kit?" Our answer - up until nov - has
been that buik and tested units were no dearer than
kits, if you could get a kit at all
The Jaycar KJ- 7050 Cathode Ray Oscllloscope kit has
a guaranteed SMHz bandwidth but should go to
around 6.5MHz. It also features 75mm (3") CRT Blue
Phosphor with accurate graticule, separate vertical
and horzontal BNC type input sockets etc. Remember,
a SMHz "scope s usually adequate to troubleshoot
most mictoprocessor and other digital circuftry as
wellt
This is a wonderful opportunity to leam electronics
AND end up with a valuable piece of test equipment
as well
The Jaycar K}-7050 kit is absolutely complete. The
chassis is prepunched and every component induding
nuts and bolts are provided, along with mstructions.
‘Cat. KJ-7050

ONLY
$269.00

Dual Tracking +22v
Power s::gzply

Ref: EA March 1
This versatile dual polarity {dual tracking) power
supply kit can provide up to £22 volts at up, to 2
amps In addnion the supply features a fixed +5V at
0.9 amp output The supply is completely protected
agamst short circuts, overloads and thermal runaway.
Kit comes compliete with case, meter and front panel

Cat KA1410
ONLY
$99.50
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ETI KITS

AEM KITS

oP-Amp Tester
Ref. ETI April 1985. Test OP-Amps with 741 - type
pinouts (e.g TLO71, TLO74. 5534 etc), with this nifty
tester. Checks single. dual and quad packages!
Cat KE-4693
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Electronic Jumper
Leads - ETI 341

Ref ETI August 1985. This project enables you to
charge up a car battery via the cigarette lighter plugs
in each car. A small inverter boosts the battery
voltage from car No.1 to charge the flat aattery tn car
No.2 via its dgarette lighter socket

It's amazing how qui you can put enough charge
in a flat battery to start the car!

Complete set of parts including 2 x cigarette lighter

g:f:(ﬁ-‘i703
$39.95 Ve,

ETI 1527 Economy
House/Car Alarm
Module - i ey 1985

This low cost full feature module can form the basis of
soirémicalcd anti-theft system!
-4698

$24.95
ETI 699 Modem Kit

Ref ETI May 1985

This brilliant new design is a price breakthrou,
Never has a modem with such SOPHISTICA]
FEATURES been offered at such an incredibly low
price. Now you can hawe no excuse to gain the
tremendous benefits that a modem will offer viz.

# Access to huge data banks

# Networking

% Telecommunications

% Electronic shopptng

W Software exchange

#* And much more

This ETI kit is a full modem with facilities similar to
units costing hundreds of doflars more. It even
indudes a Telecom approved push button telephone!
Now is your chance to use your electronic skills in
your new hobby and save a fortune over ready builts
You can obtain this modem kit {(which includes a
telephone for us humans) for the mcrcdxblx low
introductory price of only $139. That's 139
inc. case, down to the last nut and bolt But hun'y‘
Stocks of the critical modem chip are very low and
will severely limit kit supply.

Cat KE-4695
ONLY
$139.00

ETI 698 Microbee
Dialler - ). 1555

Compiete set of parts.

Cat KE-4696
ONLY
$190.95

aycar

ELECTRONICS

Incorporating ELECTRONIC AGENCIES

NUMBER 1 FOR KITS

MAIL ORDER NOTLING (O2) 747 1888

The Ll‘“ﬂlﬂgg Post

This device attaches btfwaen audto output of a short
wave receiver and the input port of a computer. It
allows decoding and printing of Morse Code, Radio-
teletype (RTTY), AND radio facsimile (FAX) pictures!
You can, for example, watch weather maps from the
Met and dump them on to your printer!

Specific software for the Microbee is inthe frst article
Programs for other computers will be pnnted
n later issues of

Complete set od specified components (inc. [DC

AEM 6500 - 60/120
WATT UTILITY
MOSFET AMP

MODULES

Ref AEM July 1985
This is a low cost high performance dt&l?ﬂ
proven MOSFET technology. A single pair of (25)49/
25K134) Mosfets will deliver up to 60 watts output.
Another pair may be added for 120 watt performance.
The module has been designed to fit into a large
variety of commonly stocked instrument cases and
rack boxes It features VERY LOW distortion and
tmpeccable transient performance. [t is uncondi
tionally stable and virtually biow-up proof It can be
powered from common transformer/rectifier/
-capacitor combinations. A Winner!
As usual, the Jaycar kit reflects a quality approach All
specified components for each version are included

60 WAYY MODULE - xm-3010

$49.50
120 WATT MODULE .. kM-3012

$65 oo

‘EM 9500 Beat
frggered Strobe

Ref: July 1985

This project provides a very bright stroboscopic effect
for parties. discos, etc., but with an ADDITIONAL
FEATURE! This strobe will actually flash in synchron:
isation with the m sic!

The Jaycar kit includes case. photographic reflector,

flash tube etc.
Cat KM-3018

ONLY
: $59.00

SPEAKER
SENSATION!

Ruropean Styile 2-way
Speaker Kit
Sensational NEW
design by

HHbrook

Ever thought of buying a pair of those $1000 - odd

. British two-way speaker systems that are so popular

at present? We agree that they sound and look great
and they MRN expensive!

, Dave Tillbrook has come to the rescue with a high

power two-way system with similar (f not superior)
perfomance specs. at around HALF the price of
ready buihts!

The system uses Danish-made Vifa' brand speaker
drivers. “Vifa” actually manufactures the speaker
components for many well known system manu-
facturers (including British) but we are not allowedto
reveal which ones

The 8" woofer cone is made of a special material
called "Polycone'. It has hlgh internal damping and is
superior to other plastic diaphragm materials such
as bextrene or polypropiene

Full specs appear beiow.

The tweeter is a soft dome with the voice coil air
gap filled with a magnetic fluid This state-of the-art
technique reduces the Q value at the resonant
frequency and also peovides gooling for the voice
cotl. {Specs appear below}

The crossover network is the main secret to the high
performance of the system. however, It has been
especially designed by Dave Tillbrook to maximise
the performance of each speaker component [thasa
very high roll-off characteristic to minimise ¢oiour-
ation at the crossover frequency.

The cabinet . of course, is a bass reflex design
calculated using the Thiele/Small parameters of the
woofer. Response of the system extends from 30Hz
to around 18khz. Systern power is conservatively
rated at 100 watts RMS

Jaycar is stocking the speaker and crossover kit
components. Depending on demand we may produce
a cabinet kit Our bulk purchasing power enables us
to pass the components toyou at the lowest possibie
cost.

SPEANERS:

Tweeter DZSTG 8 ohm Cat CT-2020
$45.00 e - $90.00 ?alr

Woofer PZIWO 8 ohm Cat. CW-2132
$122.00 ea - $244.00

palr

Crossover Network (Kit) Cat CX-2630

$39.95ea-$79.90 palr
Total $413.90
for stereo
SPECIAL
INTRODUCTORY
OFEFR

The low value of the Australian doliar may mean that
the prices of these components will go up. As a
goocwill gesture, we will sell the speaker/crossover
set (for stereo) for only:

$399.0011

This offer is only valid for August 1985
We estimate that you will be able to butld the cabinets
for around $50 - $90 (depending on finish). This
means that you can end up with a superior 100 watt
speaker system for under $50011

UNBELIFVABLE!
Technical - Woofer
Nominal Impedance 8 ohms
Frequency Range 26 - 4000Hz
Free Air Resonance 33Hz
Operating Power . 2.5W
Sensit (IW @ 1m) 92dB
Normn’:l%ow 60 watts
Voice Coil Diameter 40mm
Voice Coil Height 12mm
Air Gap Height 6mm
Voice Coil Resistance 58 ohmg

Effective Diaphragm Area 222cm
Moving Mass 20 grams
Thiele/Small Parameters
24
Qe - 0.41
Qu: 035
Vas . 80 1
Weight 1.65kg

SYDNEY: 117 York Street Tek (02) 267 1814

N.S.W.
SHOWROOMS

QUEENSLAND
MAIL ORDERS:
HEAD OFFICE:

CARLINGFORD: Crir.
CONCORD: 115/117 Parramatta Road Telk
HURSTVILLE:

Carlingford & Pennant Hii, Road. Td
(02) 745 30
121 Forest Road Tel: (02) 570 7000

POST & PACKING
9 $200

Cartingford, Hurstville & Gore Hill 35 - $999

Mon-Fri: 9am - 5 30pm. Thurs 8 30pm. Sat 12pm

Concore

Sydney
Mon:-Fri: 8 30am - 5 30pm: Thurs 8 30pm. Sat 4pm

Mon-Fri 9am - 5 30pm: Sat 4pm
COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY $13.50

$10 - 82499
$25 - 54999
$50 - $99.99
$100 - 3198
Over $199

—

Pt

/4'\
e72mm

¢104mm

3.2mm

_‘265mm

1

il

T
$110mm

¢186mm
42!5mm

4 2mm

805 mm

AL ORDER
WOTLING
{o2) y47 1888

Technical Data - Tweeter

Nominal Impedance
Frequency Range

Free Air Resonance
Operating Power
Sensitvaty (IW @ im)
Nomtnal Power

voice Coil Diameter
Voice Coil Height

Air Gap Height _
Voice Coil Resistance
Effectrve Diaphragm Area
Moving Mass

Weight

)2) 872 4444

|
GORE HILL: 188/192 Paclfic Highway (Cnr Bellevue Avenue) Tek: (02) 439 47994
BURANDA: 144 Logan Road. Tel: {07) 393 0777
P.O. Box 185. CONCORD 2137
115-117 Paramatta Road, CONCORD 2137
Tel. (02) 747 2022 Telex 72293
SHOP HOURS

6 ohms

MAIL ORDER VIA

YOUR PHONE

D))))))))))))))

ETI August 1985 — 39



Hand-held dig

ital

multimeter works in dark

A low-power fluorescent strip backlighting option, in Philips Test
and Measuring Instruments’ new four-digit PM 2518X hand-held
digital multimeter, enables the LCD (liquid crystal display) to be
read in low-light conditions, yet gives 10 times the battery life of

equivalent LED instruments.

The PM 2518X provides 0.1
per cent accuracy, in a compact
and highly portable package. It
offers dc voltage and current
ranges, true rms ac voltage, cur-
rent and resistance measure-
ments. Diode voltage drop, dB
measurements, audible conti-
nuity testing and temperature
measuring facilities are also in-
cluded, and a simple zero-set
facility permits direct reading of
tolerances and variations on all
ranges.

Measurements are possible
for voltages up to 1000 Vdc or
600 Vac rms with a maximum
resolution of 100 wV, current
(both ac and dc) up to 20 A with
a maximum resolution of
10 pA, and resistance up to
100M ohm with a maximum
resolution of 100 mitliohm.

A standard version of the new

multimeter is also available for
those who do not require the
backlit display.

Function selection on the mul-
timeter is by a single rotary
switch. Full autoranging, with
manual override, ensures a fast
and stable display of unknown
parameters. Only two inputs are
required for all measurements
except high current. Full over-
load protection is provided, with
overload or improper use being
indicated on the display.

A simple one-board design,
making extensive use of
Intel/Philips 1?C (inter-inte-
grated circuit) bus connection
technology, aids reliability.

For more information about
the PM 2518X contact Philips
Scientific and Industrial, 25-27
Paul St, North Ryde, NSW 2113.
(02)888-0403.

PM 2518 X multimeter

PHILIPS

9o
—— gt

Hand-held DMIM
temperature measurement

John Fluke has a new low-cost
thermocouple converter, the
80TK, which plugs into any
bench or hand-held DMM
(standard banana plug input) to
give temperature measurement
capability.

Powered by a standdard 9 V
battery (1600 hr life), the 80TK
converts the microvolt output
from a ‘K’ type thermocouple
into a 1 mV per degree signal.
The compact package contains
both cold junction reference and
scaling, and works with any 3%
digit multimeter having a 10
megohm or greater unput
impedance.

The input connection to the
80TK is through a ‘mini’ ther-
mocouple connector which is at-
tached to all available probes.
This arrangement allows the
measurement of any range
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of temperature with one base
unit by simply plugging in a dif-
ferent probe. Three Fluke
probes are currently available.

For further information con-
tact Elmeasco Instruments Pty
Ltd, 15 McDonald St, Mortlake,
NSW 2137. (02)736-2888.

Small pc board drill

A tabletop drill for short-run
printed circuit board production

and prototyping has been
released by Circuit
Components.

The new drill, known as the
Amden Protodrill, is designed to
help reduce both the cost and
lead times of subcontracting
short-run pcb production and
prototype services.

The Protodrill is claimed to be
easy and clean to operate. Fea-
turing an -adjustable, tilting

worktable for the most comfort-
able working,position, it is acti-
vated by a footswitch, leaving
the operator’s hands free to con-
trol the positioning of the
printed circuit board. A special
X4 magnifier allows easy posi-
tioning of the printed circuit
board over the Protodrill’s drill
point.

For brochures and additional
information contact Circuit
Components (A’Asia) Pty Ltd,
383 Forest Rd, Bexley, NSW
2207. (02)59-3720.

& -




In-circuit emulator

Alfatron has been appointed
sole Australian distributor for
the Kokusai range of in-circuit
emulators, known as Dice, by
Kokusai’s emulator division
which trades under the name of
Dux.

Dux has two series of products
of interest to the design
engineer.

The integral series features a
built-in VDU and floppy stor-
age, and incorproates powerful
emulation for development
work. Software break points are
available, with other diagnostic
features allowing the user
speedy progress to the target.
On successful completion of a

debugging session the Integral
series provides a PROM pro-
grammer for the final product.
The Dice range of emulators
includes emulation of the better
known micros including Z80,
8085, 8048/9 and 8050, 8086/7/8,
68000, 68008, 68010, 6809 and
6502. Still to be released are
emulators for the 80186, 80188,
8051 and 68020. The Dice range
provides features such as real-
time trace up to 10 MHz, hard-
ware break with zero overrun
and built-in time counter.
Alfatron Pty Ltd provides
data on the Dux range and can
be contacted at 1761 Ferntree
Gully Rd, Ferntree Gully, Vic

3156. (03)758-9000.

Miniature Fan

Micronel’s low noise miniature fan, with overall diameter of
30 mm and length 36 mm, is available in 6, 12 and 24 Vdc ver-
sions. Current drain is 100 mA for the 12 V model. For more
details, contact Crusader Electronic Components, 81 Princess
Highway, St Peters, NSW 2044.

Electronic packaging

Amtron Tyree is marketing the Schroff brand of electronic
packaging in Australia. A wide range of cabinets, cases, trol-
leys, racks and accessories is available, including 19” cabinets,
19” cases, subracks and sub-rack plug-in units. For more infor-
mation contact Amtron Tyree, 176 Cope St, Waterloo, NSW
2017.

PC-based CAD cell package

RIFA has a new low-cost IBM PC-based computer-aided de-
sign (CAD) software package, Sceptre 11, for the design of
custom integrated circuits using standard cell and gate array
technology. Sceptre Il allows design engineers to enter the
complete logic diagram in schematic form and verify opera-
tion using the logic simulator.

Conductive table top

Micastat, a heat and chemical resistant laminate for static con-
trol in electronics, provides protection where static sensitive
devices such as MOS, CMOS and microprocessors are hand-
led. It dissipates a 500 V static charge to zero in less than 0.05
seconds. Micastat is available from Royston Electronics, 27
Normanby Rd, Notting Hill, Vic 3168, or 15/59 Moxon Rd,
Punchbowl, NSW 2196.

Remote control via mains

Lemic Advanced Electronics has released an Australian de-
signed and manufactured system that enables a wide range of
microcomputers to control electrical devices by remote con-
trol. It consists of an interface-transmitter and up to 30 low

cost receivers; it uses existing 240 Vac wiring as a communica-
tion link between the transmitter and the receivers. Lemic is
at 135 Roseneath St, North Geelong, Vic 3215.

Test clip catches bugs

Emulation Technology’s pin-grid-array test clip, the Bug
Catcher 11, is compatible with JEDEC standard PGA pack-
ages, has easily accessible test points and is convertible to
leadless/plastic chip carriers. It can be used with oscilloscopes,
logic analyzers and other test equipment, and is available
from Pro-Log (Australia), PO Box 1, Canterbury, Vic 3126.

Digital muitimeter

The MIC-7000FA digital multimeter with frequency counter
up to 200 kHz has been released by J. C. Tanloden. Features
include compact size and only one rotary switch for easy
selecting function. For more information contact J. C. Tan-
loden, 11 Stroma Ave, Balwyn North, Vic, 3104.

Hybrid power converter

National Semiconductor has introduced a micro-switching,
off-line power converter that, with a few external compo-
nents, provides a four-fold power density increase over typical
switching power supplies. Called the H§9151, it uses a 1 MHz
pulse width modulator as a controller.

Approval for ac noise filter

Murata’s low cost 5 amp 250 Vac noise filter has received a
State Electricity Commission of Victoria certificate of suit-
ability. Features include quick connect or solder terminals, a §
amp rating at 250 Vac and attenuation of 40 dB over 0.8-
30 MHz. For more details contact IRH Components, 32 Par-
ramatta Rd, Lidcombe, NSW 2141.

Information on switching regulators

Exar’s new data book on switching regulators contains a sum-
mary of technical information about switching regulator IC
products as well as several design and application notes and a
review of fundamentals of puise-width regulators. Copies are
available from Total Electronics, 9 Harker St, Burwood, Vic
3125.

ETI August 1985 — 41




Pattern generator

modules

Tektronix’s new DAS9100 pat-
tern generator modules provide
pattern generation that can be
used as a stand-alone stimula-
tion source in digital design.

The modules can also be
linked with data acquisition to
provide a test system for debug-
ging and verifying digital com-
ponents, boards and systems.
This link is available in the
DAS9000 series of Digital
Analysis Systems.

Speed and accuracy are also
claimed as features of these
modules, with 50 MHz output
clock and data rates providing
the speced, and new probes
providing the accuracy of timing
and signal fidelity.

The generators include output
probes which contain active
drivers at each separate probe
tip. “‘Podlets”, placed less than
100 ps away from the user’s cir-
cuit, mean that users need not
concern themselves with trans-
mission line problems.

The new podlets support
10KH ECL and 74ALS TTL
using the same pod/podlet
combination.

More information about these
pattern generators can be ob-
tained from Tektronix, 8¢
Waterloo Rd, North Ryde, NSW
2113. (02)888-7066.

Wire-wrap

Cooper Tools, known for its
Weller brand of soldering equip-
ment, is now marketing prod-
ucts for solderless connections
for the electronics production
and telecommunications indus-
tries. This development follows
the transfer to Cooper Tools of
the wire-wrap business from
Gardner-Denver, a sister com-
pany in the Cooper Industries
Corporation.

The technique of wire-wrap
has a number of benefits that
satisfy applications where sol-
dering is not always suitable.
Such applications include high
density connections and connec-

tions subject to stress, vibration,
corrosive atmosphere or signifi-
cant changes in temperature. In
addition, wire-wrapped connec-
tions can be easily removed and

re-wrapped.
A comprehensive selection of
electrically and air-powered

tools as well as manual tools is
included in the wire-wrap range,
together with strapping, cutting
and skinning, unwrap tools and
accessories.

For further information about
wire-wrap contact The Cooper
Tool Group Limited, Nurigong
St, Albury, NSW 2640. (060)21-
§511.

Pocket multimeter

Parameters has released a new
pocket multimeter, the YEW

2447 Digital Circuit Tester,
which features excellent inte-
grated circuit design, two types
of carry case and replaceable
probe tips. Ranges include Vdc
2-500 V, Vac 2-500 V and resist»
ance 2K ohm to 2000K ohm.
The instrument is low cost and
has data hold and continuity test

functions. Its size makes it ideal
for routine checking mainten-
ance and field service use.

A detailed brochure on the
YEW 2447 Digital Circuit
Tester is available from Parame-
ters Pty Ltd, Sydney and Mel-
bourne, or by writing to 41
Herbert St, Artarmon, NSW
2064. (02)439-3288.
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ICL7106 19.50  74M76 190 T4LS139 80 780510 13.00 RC4194 90 MPSA20 1,00 2N5830 30 74192 1.65 T4F138 179 8038 6.50 4553 5.50
ICL?116 1950  74H78 190 74LS14S 210 ADS70 6950 MMS369 495 MPSA42 100 285831 20 74193 80  T4F139 179 5 2250 4554 235
ICL7117 2150 74H87 7.90 74LS147 250 ADS90 9.50 MPSA43 120 2N5873 140 74194 110 T4FIS1 179 OM350 1050 4555 1.10
ICL7611 8.95 T74M101 180 74LS148 1.90 AD?524 17.50 sCRa MPSASS 100 2NS874 170 74195 100 74F15)  9.79  XR2206 795 4586 128
ICL7612 695  T74H102 180 7415151 1.20 Y-3-8910 1480  TRIACS MPSASS  1.00 2NS944 1550 74197 110  74F157 179 XR207? T.95  4S57 788
ICL7660 590  74H103 250 7415152 1.95 AY-3-25131450 SC1a1D 190 MPSAB3 100  2NSMS 1850 74221 190 74F1 179  XR2208 690 4558 225
ICL7663 490  74H106 250  74US151 100  MSMS583216.50 SCI41E 195 MPSA6S 100  2NS346  18.50 74367 150 74F175 278 R2; 690 4559 728
ICL7664 450 74H108 250  74LS154 295 MMS8174 1950 SC142E 295 MPSA92 100 2NS961 190 74368 150  T7AFY8Y 598  XR2211 745 4560 375
ICM7211 1250  74H113 190 74US156 100 MM5303 780 5C146D 2.85 MPSA9) 1,20 2N6027 100 75107 250 74F132 273 XR2216 590 45681 180
ICM7216A 74H114 110 74LS156 1.50 M5309 1450 SC150D 495 MPF10z 90 2N6049 190 75110 250 74F189 744 XR2240 695 4562 8.45
7AM183 790  74LS157 1.0 MMS369 495 SC1510 295 MPF103 .50  2NS0A0 1850 75150 250 74F190 486  XR2243 795 4566 3.00
ICMT2168 74LS158 100 0002 9.50 SC1520 690 MPF105 90  2N6083 2190 75154 250 TAF191 486  XRe03a 750 4568 a5
4180  74C 74LS160 1.00  LMOG42CHM 950 C103YY 90  MPF106 90 N6OS4 3250 75450 150 74F194 241  95H90 850 4569 250
ICM7217A 74C00 0  741S161 80  LHOO70 950 C1038 50 MPF109 90  2N6122  1.90 75451 90 74F41 372 NIC 1650 4572 7
1 74C02 50 74LS162 150  LHOOT1  9.50 068 20 SL 150 2N6125 190 75452 90  T4F243 434 LM755§ 190 4581 10
ICM7218A 74Coa B0 7418163 1.10  TLOGY 150 C1220  2.50 MPSLS1 150  2N6130 180 75453 90 74F244 372 LM7556 380 9582 225
74C08 80 74LS164 90 TLOS2 290 C1226 295 MPSUO2 175  2N613) 190 75461 150  74F251 193  MCIO116L 1.50 4583 1.65
ICM7224A 74C10 80 74LS185 1.00 1064 490 C2800 850 M 190  2N6256 14.50 75462 150  74F253  1.93  LMI3600 395 4584 85
74C14 130  74LS166 255  TLOTY 120 C260E 990 WMPSUS6 1,75  2N8259 1350 75471 300 74F257 193 LF13741 80 4585 2.10
ICM7226A 80 JALS169 245 0 290 N2646 120 MP131 1,75 2Ns274 2950 75472 300 74F258 193  LF13741H 1.50 45104 3.45
80 74LS173 90  TLOT3 320 2N2647 250 MRAF221 1950  2N637E 490 75491 200 74F350 434  OM2502 7250 45106 785
ICM7227A 80 748174 .90 TLO74 430  2N6027 90 RF: 590 2M6425 450 75492 200 74F352 190  DACOBOO 4.50 45107 725
19. 190 748175 80  TLoal 1.90 MRF238 2050 2ZN6578 490 75493 3.00 74F350 193 DACOSOR 450 45109 7.25
ICM7213A 250  74LS181  4.00 TL082 250 MRF245 53.50 3IN201 150 p121 500 T74FIT3 484 SAK140 950
15.50 150  74LS190 150 71083 290 AC125 120 MRF421 53.50 254683 150 g123 400 74F374 184 ZNa14 195
ICM7240  7.50 170 7ALS191 120  TLO84 345 AC126 120 RF454 5250 25C2028 395  a+30 695  74F399 278 DIGITAL
ICM7242 390 190 7415192 120  TL494 490  AC127 120 MAF4SS 3700  25C2029 395 8131 8.95 TAFS2Y 422 4000 50  ADCOBOOLCN
ICM7250  7.90 230 7415193 120 TCA220 950 AC128 120 MRFa7S 770 25C2166 495  a136 695 4F53, 484 400t 50
ICM7260  7.90 230 7418194 120 TCA280 450 ACtie? 150 MRF603 1950  2SC1730 1.95 @303 §50 TAFS34 484 4002 50  ADCOBOWLCN
ICM7555 2.78 150 748195 90 TDA1024 280 ACI88 150 MRF641 49.00 25C1963 630 8304 6.95 4006 190
ICM7556 295 8.90  74LS5196 90 TA7205F 3.90 ACI49 3.40 MRF646  53.00 2SC1973 395 82523 595  MEMORY 4007 A0 ADCOBOILCN
745 190 7408197 175  TEA1002 17.50 ADY61 290 MRFS01 375  VYNBSAF 395 428123 695 2101 690 4008 120 51
74500 60 190 7405221 200 UAAITO 595 ADY62 290 MPFI31 190  2SCO7T2 195 8311 595 2102 250 4010 $0  ADCOSOALCN
74502 1.00 200 74LS240 1.90 UAA1I80 375  AF118 2% TIPHA J0 25C495 295 8641 595 2112 790 011 AD .50
74503 1.00 1.20 7405247 1.90 LMIOCH 750  AF126 290 P8 .70 25C7V0D 1.9 8820 8.95 2114 2.95 4012 A0 ADCOBOSLCN
74504 1.00 6.50 74L5242 150 LM301 50 AF127 1.50 TwPAC 75 25C73 195 8830 695 2708 8.90 4013 80 LX
74505 1.50 420 7415243 190 LM30IW 150  BC107 50 TIP32A .70 2SC900F 1.95 8832 695 2716 690 4014 1.90 DAC1220LCN
74508 1.00 €00  74L5244 1.50 LM302H 650 BC108 50 P28 70 2SC945A 195 8833 695 732 7.00 4015 190 149
74 1.50 1.90 7415245 260 LM30SH 150 BC177 60 P32 75 2SC10%4 250 8834 695 2764 12.00 .75 DACI020LCN
74510 1.00 1.90 7415247 130 LMX7CN 1.00 BCI?8 60 TIPA1C 150 25C1017 495 8835 595 27128 19.00 1.50 3
74811 100 600  741S248 150  Lw3os 1.00 BC179 60 TIPa2a 140  2SC1018 4595 1488 100 4116 395 190 DACO8J2LCN
74815 1460 375 7405249 3.60 LM30BH 180 BC182L .40 TIP42C  ¥.50  25C1061 295 1489 100 4164 8.00 90 5.50
45 120 190  74LS25t 150 LM30SK 190 BC21 30 TIP4Y 190 25C1096 295  B1LS9S 375 6116 8.00 1.50
74522 150 190 7aLS253 120 LM31ON  3.20 BC318 30 2.20 2SC1173  2.95  BILS96  A7S 6264 19.50 A50 NEWICS
. 74530 1.00 600 7105257 .70 LM3tON 320 BCI20 w0 TIPS3 250 28C1226 296  81.597 375  58725(6116) 150 74LS169 2.50
74532 1.00 375  74LS258 1.20 LMY 100 8ci7 0 TP 1.50  25C1306 630  @ILSes 375 7.00 75 AYI1050 12.50
74537 1.70 190 7405259 1.50 LM31YH 180 BCI28 30 TP112 150 25C1419 295 126 300 2100 ssm') 120 WD2791 59.00
74538 1.70 190  74LS261 250 LMITT 250  BC3II7 40 TWii6 150 25C1449 195  pr28 3.00 (9101 7.90 8C  WD2793 $9.00
74540 120 200 745266 1.20 LM3I7K 450 BC338 40 TIP117 180  25CI674 195 T30 3.00 101 7.90 240 WD2795 59.00
74551 80 200 195 LMJ18 490 BC546 A0 TIP120 150  2SC1307 6.90  8T96 180 8101 7.90 120 WD2797 $9.00
74564 1.20 250 €80 LM324 100 BCS47 ‘20 TP122 150 250288 395  8T97 180 2532 1250 120 LMIICN 295
74565 120 250 60 LM3I25 430 BC548 20 TY®125 150 23D325 295 TN 295 150 LMIB7Y 895
74574 1.30 190 260 LMI26 450 BCS49 20 TIP127 150 2SD525 3.9 8T 295  OPT 150 LMIOT2 598
74586 1.60 1.90 150 LM3290Z 90 BCSS50 A0 TIPV4S 340  25K4S 395  a080 8.00  4N25 120 295  ZBOADART
748108  2.50 1.90 1.50 M3442Z 190  BCS! 40 TIP2985 150  25J49 6.95 8085 950  4N26 1.20 2.7% 13.50
745112 130 200 930 LM335Z 220 BCS557 20 TIP30Ss 150 2SJS6 250 8086 39.00  4N27 1.20 275
745113 1.30 200 175 LM33628V295  BCS58 20  2N301 400 25K134 695  soss 29.00  4N28 1.20 350 CRYSTALS
745133 120 2.00 650 LM3IAK 1250  BC559 20 2N697 100  2SK176 1250  a15s 850  4N29 150 195  IMMz  11.50
745134 1.40 2.00 120 LM339 120 C639 50  2N918 100  1N4002 A5 #1s6 1150  4N3O 180 1038 328 1822MMz 7.50
745135 130 14.00 3190 LM 180  BC640 50 2N130a 100  IN4007 20 g18s 37.50  4N32 150 4040 120 2MHz 6.90
4S1 330 275 395  LM349 160 BCY70 190 2N1613 1,20  TH5400 A0 g202 5250 4N33 1.50 4041 150 2 3040MMz 6.50
748139 330 375 395 LM3ISOK 1050 BCYTY 190 2N2102 190  INS404 30 8203 6950  AN3S 150 4042 1.00 2.4576MHz6.50
745140 190 395 675 LM35IN 100 80135 100  2N2219 90 INS408 A0 8212 290  4N37 150 4043 1.60  2.764BMHz 4.90
745151 310 ars 650 L 250 80136 90  aNIR22A 1.00  OA47 80 8214 490  MCT6 250 4044 120 WMz 490
451 200 445 220 LM3S6N 240 BO137 90  2N2369  1.00  0A% 50 224 350 MCT66 690 4045 450  3.5795MMz3.00
745187 3.10 300 220 LM357 240 BO133 90  2N2483 100  OA9S 50 8226 2130  MCT2 150 4046 250  33216MHz A
745958 3.10 2.50 220 358 140 PpO139 80 2N2646 120  5082-2800 295 8228 $50 1LD?4 590 4047 120 4MHz 4.90
745160 590 250 220 LM361 350 BDIO 60 2N26a7 250 50822811 4.95 8237 3900 1LQ74 650 3048 120 A194304MMz
745161 5.90 250 220 LMa77 490 BD20t 30 2N2894  1.00 HLMP6620 8.95 8238 9.50 ND! 2.00 4049 1.00
745162 790 15.00 395 LMI78 395 BD232 90  2N290a 1.0 8243 8.50 FNDS07 200 4050 100  4.433618MHz
745163 7.90 2.90 100  LM3808pin BI 90  2N2905 110  BRIDGES 8251 6590 TLIA 295 4051 150 490
745168 11.50 2.90 1.00 BD235 90  2N2906 110 1SAwP 8253 7.50 TILBIA 295 4052 1.50 4aMHz 490
745169 1150 2.75 60 LM380 14 pin 60236 90  2N2907 110 WO0S 50 8255 S50 TILI06 1450 4083 180  ATSMMz 490
745174 4.50 14.00 1.00 190 BO237 90 2N3019 190 wo2 A0 g2s7 1650  MANT2 (uunz& 4054 390  4.915200MHz
745175 450 12.50 190  LM381  3.50 20 305! 90 Wa S0 8259 6.50 .54 4055 190 [
745181 850 1250 190 LM382 350 80262 120 2N3054 190  6A 8271 8300 MANT4 (m.m;& 4056 420 4.9562MHz 4.90
745162 3.40 450 1.00 LM383 390 60263 120 2N30s5 100 BPCS02 290  e272 33.00 3 4060 250 500MHz 4.90
T45199AN 4.10 400 215 LM384 350 80437 150 2N3006 1.20 KBPCG04 350 a273 6500 BPWS0 225 4063 200  5.0688MHz 4.90
745189 8.50 1550 120 LM3s6 195 80488 150 N3109 190 KBPCE08 450 5274 4250  HP5082-2811 4066 250 6MMz 490
748194 330 290 190 LM367A 195 BOe47 1.80 2N3IZS1 190  10AMP 8275 3850 4 4067 990 B.14MMz 490
745195 290 12.50 100 LM3a7 200 ©Ds48 180 2NJ30z 190 KBPC10024.20 8376 2850 HLMP6620395 3068 100 6 6670MMHz 490
74519682590 1250 180 LM3%0 295 BD677 180  2N3ai0 180  XBPC10044.50 8279 850  LEDS 1069 100 8MH2 4.90
4.90 750 180 LMI9t 290 BD68Y 2.00 2N3a 2.9 ISAMP 8282 690 3mm RED .2 4070 50 8 B67238MHT
745197782591 7.90 200 AM193 100 BDe82 200 2N3442 350 KBPCIS02590 8283 €50 2mm YELL 30 4071 A0 490
490 9.90 2.50 LMI9ST 995 PBDV64B 390 2N3563 30 KBPCI50 D 8284 8.50 3mm GRN 30 4072 5c  10MMz 490
745201 9.90 9.90 300 LM3I%K 2250 BOVESB 390  2N3IS64 30 A3504 890 3286 650 Smm RED .15 4073 90 10.5445MH2
74S214AN 9.90 190  LF29a §90 BOX63 650  2N3I56S 30  KBPCISIOMOA 8287 6.50 Smm YELL 30 4075 90 4.90
P.O.A 9.00 5.50 NES44 650 Y96 (BUX B0) 2N3566 30 3510 990 8289 73.00 Smm GRAN .30 4076 150  11MMz 4%
745225 1090 950 850  NESSS A0 490  2N3IS67 30 8291 4300 5mm ONG 0 4077 80 12MHz 450
748226  7.90 275 5.50 NESS6 120 BOY97(BUX B0} 2N3568 0 M 8292 3450 RED RECY )0 3078 B0 14.31818MHr
745240 690 250 550 NESS8  5.00 490  2N35E9 30 35 9293 10 2650 GRN RECT 30 4081 A0 490
745241 6.90 250 7415443 550 E560 460  BF11S 1.50 2N3638 30 AS 8741 57.50 YEL RECT .30 4082 BO  15MHz 490
745244 990 830 7405445 220 NESEZ 200 BF167 120  2N3640 20 A5 e74a 6500  RED CHROME 1085 220 16MHz 490
745251 390 74L5448 550 NESTO 590 BF173 120 2N3641 30 A5 8749 $8.50 BEZEL - 120 4086 230 18MHz 450
748253 490 4L S44T 190 NES71 590 BAITT 1.20 2N3642 30 60 8755 3350 YELLOW 4089 380 18.332MMz 490
745257 330 35 7415448 8550 NES92 690 BF180 120 2N3643 Jo 80 8038 690 CHME BEZEL 4093 7S 20MMz 4.90
745258 330 A0 7405449 650 NE594 950 BF182 90  2N364d 30 80 8039 7.90 120 4094 335 24MHz  4.90
745260 290 A0 7415490 3.20 LM709-14 150 BF183 £0 2N364S5 30 80 FD1771 1900 GAN CHAME 4095 240  27TMMHz 4.90
745274 POA A0 7415540 §.95 UAT10CN 100 BF184 £0  2NI646 30 60 FD1791 (88786 BEZEL 120 4096 240 32MMz 490
745275 POA B0 7aUSs541 3.95 LMTI1 120 BF198 80  2N3702 120 50 39. 4097 650 J6MHz 490
745280  5.90 A0 74US621 275 LM723 75 BF199 60  2N3T04  1.40 60 FD1793 (u"&o VOLTAGE 3098 290 32 768MM; 490
745281  PDA A0 74US622 275 LM723CM 150 BF200 120 2N3739 4SO -0 » REGS 4099 390
745283 7.80 80 7415623 595 M725 475 BF245 150  2N3IT7T1 550 70  FD1795 3900  7805C 80 4104 690
745207 490 50 7408629 595 LM733 150 BF3I7 150 2NIIT2 57O 70 FD1797 39.00  7BOSKC 250 4160 125
745206  4.90 B0  74LS640 295  LM739 275 BF3l8 190  2NITTI 590 B0 w1691 50  7812UC 120 4161 125
745299  13.90 80 7415682 2.78 1 A0 BFA! 100 2NIT92  6.00 80  WD2143 1450 7812kC 250 4163 1.5
745301 1390 90  74LS64) 275 UAZ47 10  BFas9 100  2N3815 120 80  WD1931 2250 THISUC 120 4174 125
745314 POA 80 paLsess 275 UAT® 1.00 BF469 120 2N3I866 295 60  WD1933 3400 7815KC 250 4175 160
45330  POA B0 7405645 275 MC1310 950  8F470 120 2N3904  1.00 90  WD1983 1475  7818UC 120 4194 195
745331  POA 90 7408568 175 MC1312 795 BF494 80 3906  1.00 80 WD1993 59,00 78B1BKC 250 33 275
748373 990 50 74.5668 175 MC1314 795 BF495 90 2N4030 1.50 .70 WD212) 2650 7824UC 120 MC13433 13.90
745378 9.90 90  7aiSe70 275 MCI315 895 BFWI0 150 2N4W032 220 70 WDB250 1650  7824KC  2.50 4435 7.95
745381 290 90 74LS673 12.55 MC1327 795 BFWI 150 2N403)  2.20 80 TR1602(S1883)  7905UC  1.90 1431 1.50
745387 330 90 745574 1255 MCI1350 195 BFWIS 150  2N4036 250 90 850 7905KC 300 4443 390
745412 8212 90  74UL5690 395 MC1408L8 7.50 BFY50 120 2N4121 1.50 90 TR1863  8.90 7912U0C 190 4445 288
590 90 7118691 395 MC1437 495 BFY% 1.90 2N4123 150 Tea2 90 COMB116 24.00  7912KC 250 1445 358
745428 8212 90  7iLSee2 395 MC1445 $95 BFX90 150 2Na236 190 T4 1 BR1S41 2300  791SUC  1.90 3449 1.00
7.90 40 7aLge3. 395 MCIess 195 BUIZ6 250 2N4237 190  T4d6 120 CRTAOD2AS990C  791SKC 250 4450 378
745470 990 JO 7405696 1395 MC 1458 20 BU208 490 2N4248 AC 7447 50 7918UC 190 3481 ars
745471 990 70 745699 3.95 MC1466L 14.50 U3 390  2Na249 A0 7449 1.20 74HC 7924UC 190 4457 90
745472 9.90 70 MC1469R 690 BUXSO 490  2N4250 40 7450 90  TAHCOO 60  78L05 50 1458 990
748473 9.90 80 opp MC1488 MFEI31 290 2N4258 s0 7451 90 TAHCO2 60 78L12 50 1469 1490
745474 990 80 COPisoz 1050 MC1389 120  MFEJ001 9.50  2NA3SS 50 7473 90 74MCO4 60 78L1S 75 4490 $.90
745475 990 60  GOPings 1780 MC1434 840 MFE00) 695  2N156 .50 7474 70 74MCO8 80  78L18 75 4495 398
745482 1190 1.00 MC1495 890 MJA13 530 2NAJG0 100 7475 7O  74MC11 60  78l24 75 4501 50
745489 790 100 MC1496 250 MUB02 750  2N3a01 30 7476 B0 JIMC14 140  79L05 120 4502 180
180 LM159%6 300 MJS01 450  2N4302 30 7485 120 74HC27 60 T9L12 120 4503 .90
740 70 MC1648 890 J1001  3.90  2N4403 30 7386 120 74HC3O 60 79L18 120 4504 2.00
74H00 60 80 LM1812 1050 MJ11011 990  2Nada16  1.90 7489 390  74MCI2 60 79L 120 4506 75
T4MOY 80 80 LM1830 390 MJ11015 14.50  2N4427 290 7480 100 TAHC?4 110 LM309K 4507 AQ
T4KH02 80 280 1M2907  3.90 4.50 IN4919 290 7493 1.00 74HCT6 110  (7805KC) 190 4508 450
74H03 80 60 LM2917 8 PIN MJ15003 650 2N5088  1.00 7495 100  74HC8S 140  LM3IITT 250 4510 1.50
T4H04 BO £O MJI5004 8.50 2N5089 1.00 7497 230 MCB6  1.10 LMK 450 4511 100
T4HOS 90 £0 LM2917 14 PIN MJ1S024 1000  2N5138 120 74100 1.85 74MC123 140 LMIITHV 950 4512 110
74M08 190 1.00 ! MJ2501 890 INSIT9 120 74107 120 74MC133 140 LM323K 750 4513 265
24110 80 100 MN30OT 17.50 MJU2955 150  2N5190  2.50 90 7AMC119 140  LM337T 290 4514 90
TaM1Y 80 1.10 CA28 200  MJ3001  8.00 2N5191  3.20 1.50 TAMCIST  1.40 LMI38K 1050 4513 290
74M12 80 .70 CAJ046 190 WJ4032 1250 285192 310 90  74MC165 250 LM3I50T 8.50 4516 148
7415 80 60 CAJS6 850 MJ4502 890  2N5193 250 90 74MCIT4 140 LM3ISOK 850 4517 e7s
74120 80 80 1280 CAJ0S9 595  MJEID 150 NS94 295 150 74MC221 3.50  LM3I9SK 2250 4318 250
TaM21 90 60 10.00 CA3080 190 WJEISO 1.90 2N5195 3130 1.00 74MC240 250 LM396K 19.50 4519 1.90
74 80 80 350 CA3086 180 MJEI7! 290  N5210 180 1.80  74HC244 250  7BHOSKC 9.00 4520 120
74M30 90 80 550 CABI00E 795 MJES2t 2.50  2NS245  1.50 100  PAHC245 390  7BMI2KC 900 3521 3%
74H40 90 70 650 1 220 MJE700 350 - 2N5303 850 150  74MCI67 140  7BHGKC 9.50 3522 1.90
74M50 90 1.20 12.60 CAI0T 295  WMJESOD 290  2NS401 150 145  74MC3T3 290  78POSKC 1650 4526 185
TaMSY 90 120 350 CAIH0E 220 WMJEZBOY 3.95  2NSAST 00 150 . TIMGKC 1850 4527 265
74M52 90 90 7.90 CAJ140T 295 MJE2955 4.90 2NS5458 .90 1.20 745 SERIES 78540 350 4528 115
74H53 90 50 1950 CA3240E 1195  MJEJSS 390  INS4S9 .90 1.7 74F00 79 MC1496L 1150 4529 180
74M54 90 70 1500 CA301  1.00  WMJE13008 5.90 NS461 90 120 74F02 79 4530 1.60
74HSS 90 70 200 CA00 120 MJE13007 790  2NS462 90 120 74F04 92  SPECIAL o 165
74H60 90 80 CA3905 175  MJE1300912.50  2N5485 90 140 T4F0B 79  FUNCTION 452 285
74H61 90 130 . A3 295  MPFI21 2.50  2NS486 .90 120 T4F10 79 LMA250 245 3534 890
74M82 90 90 LM3911 295 MPFI31 250 2N5489  14.50 74185 1.20 7431 .79 NESS534N 250 4536 8.50
T4HEA 90 80 LM3914 550 MPSAQS 100  2NSS90 1650 74166 170 74F20 79 NESS34AN 2.95 4539 185
74165 90 120 LM391S 590 MPSADs 100 2N5591 1850 4174 145 74832 79 MC3340 190 4541 1.50
74M71 140 150 LMI916 590 WPSA10  1.00 5641 1350 74175 120 74F64 79 MC33M1 290 4543 2.50
T4HT2 1.20 490 LM39992 260 MPSA12 100 2N5656 250  T4180 1.20 T4F74 89 76477 895 4544 10.50
T4H72 180 3 150 ALAI36  1.95 MPSA13 100  2NST70 g M9 100 74F86 119 76488 895 4549 725
74H74 180 74LS138 80  280ASto 1300 RCAI4S 2090  MPSAt4 1.00 2NST7T7 150 Lo 145 74F109 99 76489 995 4551 1.80

ROD IRVING ELECTRONICS
425 High Street,
NORTHCOTE, 3070
VICTORIA, AUSTRALIA
Phone ({03) 489 8866
TELEX: AA 38897
48-50 A'Beckett Street,
MELBOURNE, 3000
VICTORIA, AUSTRALIA
Ph.[03) 663 6151

Mail Order and
correspondance:
P.O.BOX 235
NORTHCOTE 3070

MAIL ORDER
HOT LINE

(03) 481 1436

POSTAGE RATES

$1-359.99 ...... $2.00
$10-524.99 .... $3.00
$25-349.99 .... $4.00
$50-399.99 ,,.. 500
$100-199 ...... $7.50
$200-5499 .... $10.00
$500 plus . ... $12.50

This is for baslc postage
only, Comet Road freight,
bulky and fraglle items
will be charged at
different rates.

L]
ard)|  VISA
(—

Errors and ommisions excepted

IC SPECIALS l

I 19 10+
S1I6LP-38 475 295

. 116 180 170 l
4164 250 225

l 2716 590 550 l
732 625 595
mas 1250 1150

l 6116 295 275 I
41256 1450 1250

l 27C64 1950 17.95 '
6264 19.00 1500

U newies B

I 19 10+ .
41256 15.00 14.00
an28 950 875

l 75169 250 2.40 l
AY-31050 1250 11.95

l WD2791  69.00 67.00 .
WD2793  69.00 67.00
WD2795  69.00 §7.00

. WD2797  69.00 61.00 l
LMIICN 295 275

l (MI871 595 575 l
LM1872 585 575

l Z80ADART 1350 12.95 l
LM338K 1060 9.50
AMISISI0 2495 2395

. AMTS10 4950 45.00 l
27256 69.00 59.00

l (World Modem Chip) l
UPC1031  19.50
R.F. Module

l 57716 64.95 53.95 .
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Playmaster Series
200 Mosfet (100W)

This is the one you've been waiting
for. The all-new Playmaster Series
200 Integrated Amplifier is almost
certainly the best bulld-it-yourself
design to be published anywhere in
the world! Feature for feature, dollar
for dollar, it more than stacks up
against the ‘big names’ in hi fi - with
the big price tags to match.

And it has features that aren't even
found on many of the ‘names’.
Features like electronic input
swlitching. Circuitry to handle just
about every Input imaginable;

moving magnet cartridge, CD

player, hi ti VCR, cassette, tuner,

etc etc. Plus, of course, incredible
‘headroom’ with 100 watts per channel
output power. And
much, much more! $4 9
Cat K-3516

NE

. =
Playmaster 45W

A little less power. . .a lower price:
that's the original Playmaster Mosfet
Integrated Stereo Amplifier, as
described in Electronics Australia
magazine.

With.a very respectable 45 watts per
channei output (enough to blow
your head off}) it has most of the
features of its big brother-above: all
components are on a single pcb,
which makes construction quite
simple. And the sturdy chassis and
solid heatsinking make it ruggedly
rellable. It includes integral speaker
protection on board, along with fuse
protection against massive over-
load. And our kit features a
professionally designed front panel

designed to sult $1 99

today's modern hi
. |

fi deci C_at !(-3515
00203

& ™

3
7 et
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Playmaster
Graphic Equaliser

Get total control and flexibility with
your sound system. With cut and boost
of up to 13dB per channel you can
makeup for deficiencies in your listen-
ing area or sound source or even
create speclal effects. (Big, booming
bass: bewdyl) You can even make
equalised tapes of those precious
records. Features professional quality
brushed aluminium

front panel. s

Cat K-3500

~— 5

Busker Amp

Easy-to-build general purpose
microphone/guitar preamp & power
amplifier, ready to buiid into a
spfaker case for a go-anywhere mini
pa

Ideal for the budding buskers in the
family. Aiso tantastic for displays,
fetes, raliles, etc.

Includes components, speaker but
we leave the case to you (if you want
to use away from power polint you'll
also need a 12V gel
cell. (Cat $-3320).
Cat K-3446

——

37995

CASE SHOWN NOT
INCLUDED

50W Amp Module

ideal for home stereo systems.

Same design simplicity as the 100 watt
module above, but cheaper because
of lower power. And there's added
economy as two units can be run
from the one K-3438 power supply.
An economical soiution for those
who want to update their old system
without a huge outlay of money.

Input sensitivity is 500mV. Supplied
with exclusive instruction booklet
and rugged fibreglass PCB with
silk-screened component overlay for
easy assembly. Heatsink bracket is
supplled but
heatsink itself is s 2 95
extra. Cat K-3440

100w
Amplifier
Module

100 watts RMS; 100db
signal to noise ratio
at 5kHz: That's the
@ ETI 480 ampllifier. The
Y ultimate in simplicity;
even the power tran-
sistors mount on the
one PCB. The PCB
heatsink bracket is
supplied, and the
heavy duty fibreglass
PCB has a silk-
screened overlay to
make the construction
even easier!
Cat K-3442

5265
Power Supply

Full PCB and component kit for one
K-3442 or two K-3440 modules.
Supplied complete with speaker
dethump relay and Zener regulated
plus & minus 15V preamp rails,
Special assembly

roetons | oS ) 4 95 g
20 Watt Amp Modul

A general purpose amp as used in
television, tape players, musical
instruments, sound projectors, etc.
A handy device tor any hobbyist

to add to his work bench. Uses dis-
creet transistors for reliabilty which
provide the ideal opportunity for the
hobbyist to gain an understanding

of how an audio amp
works. Cat K-3445 $1 595

Mixer Pre-amp

Designed to suit the 300W-amp kit,
this mixer preamp has 4 inputs with
an impedance of 100K - suitable for
most microphones, guitars, etc. Ideal
also for use with 50W (K-3400) and
100W (K-3442) power amp modules.
This unit provides bass, treble

and presence control. Instructions
supplied. Short form kit: no case,

transformer or power
supply. Cat K-3035 $2995

R AT
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UHF Power Amp

Now a power amplifier to UHF
AMATEUR AND CB radio. A very
healthy 25 watts output from virtually
any UHF input (from around 300mw
or s0.) And that could make the
difference between being heard

or not. The amplifier kit is complete
to the last nut and bolt - including
the same deluxe case used in our UHF

amateurtransceiver,$1 29
— =1

power supply.

and its matching
Cat K-6314 N

R AMPuFIER
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Stereo TV Decoder

TV sound can be very high quality -
especially now it's being trans-
mitted in stereo. But 99.9% of TV
sets can't take advantage of this
because they're only equipped for
mono sound. And 99.9% of people
aren’t wllling to get rid of a perfegtly
good colour telly just to get stereo
sound! Here's the Dick Smith

Electronics-low- $249

cost-solution.

Cat K-6325

VIDEO

Teletext Decoder

Another money-saving kit.from Dick
Smith Electronics, bringing you the
latest in technology at a fraction of
the normal cost.

All you need is this adaptor to pluck
out the information, and hold it for
display onthe TV screen. You canhave
Teletext only, or a mix of Teletext and
picture, or even news flashes and,
perhaps most important of all,
captions for the deat on many pro-
grams.

We've kept the price way, way down
by designing this Teletext converter
to be used in conjuction with a VCR.

Cat K-6315

Check with
your local
TV station(s) §
to ensure
Teletext or
captions
are being
transmitted
before
commencing
construction!

Musicolor Mk IV

What's better than a colour organ
and a chaser? The Musicolor MkIV:
combines both in one unit! Four
chase patterns plus auto chase and
reverse chase AND four channel
colour organ with built-in micro-
phone (no connection to speakers
necessaryl) means you're ready to
stage a lightshow!
Cat K-3143

Disco Strobe

A must for parties, danges, discos,
etc. One of the most popular kits we
have ever stocked. Includes a
specially designed printed circuit
board for all the components, PLUS
provision for adding an extra tube to
double the light output — easily and
economically. . gle-
Cat K-3152

ONLY

$3Q95\




NOW! Infra-Red
Remote Control for your
Teletext Decoder

Yes, you can now have the latest - full infra red control for your Teletext

STROBE TOO. ..

at Tri d!
Be T"ggere L] decoder (see opposite page). Pro quality pushbutton handpiece duplicates
o~ all functions of wired unit: think of the convenience.

Z If you've built the Teletext decoder you'll find the i/r decoder child's playt Com-
4 plete kit, Including full construction detalls and how to fit It to your decoder -
only available from DSE.

AND A NEW

Cat K-3153

34995

Your choice of conventional auto flashing or flashing in time with the music! A
great new design, as described in the July Issue of Australian Electronics
Monthly. Complete kit, including the deluxe case as used in the AEM pro-

totype. Don't settle for inferior coples: get the best!

Cat K-3425

B STORE LOCATIONS I

NSW

Swift & Young Sts Aibury 21 8399 125 York St Sydney 267 9111 Gympie & Hamilton Rds Chermside 359 6255
T55 Terrace Level Bankstown Square. 707 4888 Brisbane St & Kable Ave Tamworth 66 1961 Queen Elizabeth Or & Bernard St Rockhampton 27 9644
Shop 1, 65-75 Main St Blacktown 671 7722 263 Keira St Wollongong 28 3800 Gold Coast Hwy & Weich St Southport 32 9863
613 Princess Hwy Blackehurst 546 7744 ACT Bowen & Ruthven Sts Toowoomba 38 4300
Oxford & Adefaide Sts Bondi Junction 387 1444 96 Gladstone St Fyshwick 80 4944 ingham Rd & Cowley St West End  Townsville 1257122
531 Pittwater Rd Brookvale 93 0441 vic SA

Campbetitown Mali Queen St Campbelitown 2712199 Creswick Rd & Webster St Ballaral 315433  Wright & Market Sts Adelalde 212 1962
Shop 235, Archer St Entrance Chatswood Chase 411 1955 145 McCrae St Bendigo 43 0388 Main South & Flagstaft Rds Dartington 298 8977
147 Hume Hwy Chuttora 642 B922  Shop 46.Box Hill Central,Main St Box Hill 890 0699 Main North Rd & Darlington St Entield 260 6088
162 Pacitic Hwy Gore Hilt 439 5311 Hawthorn Rd & Nepean Hwy East Brighton 592 2366 24 Park Terrace Sallsbury 281 1593
315 Mann St Gosford 250235 260 Sydney Rd Coburg 383 4455 WA

4 Florence St Hornsby 477 6633 1150 Mt Aiexander Rd Essendon 379 7444 Whart St & Albany Hwy Cannington 451 8666
Elizabeth Or & Bathurst St Liverpoot 600 9888  Nepean Hwy & Ross Smith Ave Frankston 783 9144 66 Adelaide St Fremantie 3359733
450 High St Maitland 337866  Shop 9 110, High St Geelong 438522  William St & Robinson Ave North Perth 328 6944
173 Maitland Rd, Tighes Hill  Newcastle 611896  291-293 Elizabeth St Melbourne 67 9834 Centreway Acde, Hay St Perth City 321 4357
Lane Cove & Waterloo Rds North Ryde 88 3855 Bridge Rd & The Boulevarde  Richmond 428 1614 TAS

George & Smith Sts Parramatts 689 2188  Springvale & Dandenong Rds  Springvale 547 0522 25 Barrack St Hobart 31 0800
0The Gateway High & Henry Sts  Penrith 323400 QL0 NT

818 George St Raitway Square 2113777 293 Adelaide St Brisbane 229 93N 17 Stuart Hwy Stuart Park 811977
6 Bridge St Sydney 27 5051 166 Logan Rd Buranda 391 6233 Watch for.a new store opening in your area!

Dear Customers,

Quite often. the products we advertise are so popular they run out within afew days, or unforeseen circumstances might hold up shipments so that advertised lines are notin the
stores by the time the advert appears. And very occaslonaly, an error might slip through our checks and appear in the advert {after all, we're human too!) Please don blame the
store manager or stafl: they cannot solve a dock strick on the other side ofthe world, nor fix an error tnat's appeared in print. If you're aboutto drive across townto pick up an adver-
tised line, why not play it safe and give them a call first....just in case!  Thanks. Dick Smith Electronics

MAJOR RESELLERS

NSW: + Ballina: A. Cummings 8 Co. 91-93 River St 86 2284 » Bathurst: Electronic Shop. 74 Bentick Street, 314421 ¢ Bowral: Barry Gash Electronics. 370 Bong Borig S1612577 * Broken Hill:
Hobbies & Electronics, 37 Oxide St 884098 « Charlestown: Newtronics 131 Pacific Hwy 43 9600 ¢ Cots Harbour: Coffs Harbour Electronics. 3Coffs Plaza Park Ave. 525684 * Deniliquin: Deni
Electronics, 220 Cressy St. 813672 » East Maitland: » Gosford: Tomorrows Eiectronics & HiFi, 68 William St, 24 7246 + Lismore: Decro 3A/6-18 Carrington St. 214137 « Port Macquarie: Hall of
Electronics, Horton Centre, Horton St. 83 7440 ¢ Orange: Fyle Electronics 173 Summer St, 626491 «Tumut: Tumut Electronics Wynyard St, 471631 ¢ Tweed Heads: Stuarts Electronic Sales
Sh 3,4 Stuart St. » Swansea: Swansea Electronics. 184 High St, 711674 « Wagga: Phillips Eiectronics 82 Forsyth St, 216558 ¢ Windsor: M 8 E Electronics Sh7.McEwans Arcarde, 206 George
St, 77 5935 +Young: Keith Donges Electronics 186 Boorowa 821 279 VIC: » Hamilton: John Thompson & Co. 138-148 Gray St. 72 2000 + Echuca: Webster Electronics, 220 Packeham St 822956
« Mildura: McWilliams Electronics 110A Langtree Ave, 23 6410 « Morwell: Morewell Electronics, 95 George St. 34 6133 + Shepparton: GV Electronics Centre 100 High St. 21 8866 QLD:
« Atherton: Maatens Music Centre 55 Main St. 91 1208 + Bundaberg: PM Electronics, Takalvan St, 72 8272 ¢ Cairns: Electronic World Shop 27 K-mart Westcourt Plaza, 518 555 * Gladstone:
Purely Electronics Shop Cnr Hebert & Auckland Sts 72 4321 + Mackay: Stevens Electronics. 42 Victona St, 51 1723 + Maryborough: Keller Electronics. 218 Adelaide St. 21 4559 « Mt Isa:
Outback Electronics 71 Barkly Hwy 433 331 » Rockhampton: Purely Electronics, 15 East St, 21058 SA: ¢ Mt Gambier: Hulchessons Communicatlons. 5 Elizabeth St. 25 6404 * Whyalla: Eyre
Electronics Shop 2 Forsythe St, 45 4764 WA: « Albany: Micro Electronics 133 Lockyer Ave 41 3432 TAS: ¢ Launceston: Advanced Electronics SA The Quadrant, 34 1399 NT:
* Darwin: Ventronics 24-26 Kavanagh St. 81 3491

)/
Mfss ORDER SERVICE o5

Use your Bankcard. Mastercard or Visacard. FQDE'?S
Just phone 008 226610 (tofl free) for. {3 DECZVE" ey

IVE 5

Ry

B0OO2

fast 24 hour despatch of your order
Enquiries: By mail. or phone (02) 8882105

POST & Order Value Charge Order Value Charge

$5.00- $9.99 $2.00 $50.00 $75.00 $6.00
PACKING $10.00 - $24.99 $3.50 $75.00 or more NA
CHARGES  $2500-549.99 $4.50

PTY LTD
P.O. Box 321, North Ryde N.S.W. 2113, Tei: 888 3200

Terms available to approved applicants
SA Customers: Credit facilities available through

Qe Adelaide. 10 Pulteney St, Adelaide.

Al C
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NEW COMPONENTS

High output
current
op-amp

sion Monolithics (PMI), which offers a higher open-loop volt-
age gain than current industry-standard monolithic op-amps.

Called the OP-50, this new
product is suitable for a wide
range of applications, especially
where high closed-loop gains are
required. It combines precision
op-amp performance with the
output characteristics of a power
buffer in the *50 mA output
range, and also offers a high
open-loop voltage gain. In addi-
tion to the guaranteed +50 mA
drive into 50 {2, the output is
stable with capacitive loads of up
to 10 nF.

RIFA claims the OP-50 has
many specification improve-
ments over PMI’s industry-
standard op-amp, the OP-27.
These include CMRR and PSRR
raised to more then 126 dB,
input offset voltage and drift

lowered to 25 wV and 0.3 nV/°C
maximum respectively, input
bias current lowered ten-fold to
5 nA max, and noise voltage of
only 4.5 nV/VHz at 1 kHz.

The OP-50 is stable for closed-
loop gains above 50 and, with ex-
ternal compensation, is stable
for gains between 5 and 50.

Slew-rate is 2.5 V/us when
fully compensated and increases
t0 7 V/us without compensation.
Input protection allows a +10 V
differential overload and the
output stage provides both cur-
rent-limit and thermal-shutdown
protection.

Further information is avail-
able from RIFA Pty Ltd, 202 Bell
St, Preston, Vic 3072. (03)480-
1211.
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Surface mounting caps

Tantalum caps keep getting
smaller. Siemens now presents
these capacitors in chip format
(B 45 193) for automated pc
board assembly. Five different
case sizes provide capacitance
values from 0.1 to 100/uF and a
voltage range from 6.3 to 50 V.
They are available initially on
indent.

This series is suitable to use as
storage capacitors. Compared
with the series B 45 181 tanta-
lum capacitors with leads, the

volume of the largest capacitor
is reduced from 900 to 200 cubic
millimetres, that of the smallest
type from 144 to 24 cubic
millimetres.

The operating temperature
range of the tantalum chip
capacitors is between =55 to
+125°C.

For further information con-
tact Siemens, 544 Church St,
Richmond, Vic 3121. (03)429-
7111.

4 A switching regulator

A cost-effective replacement for

costly hybrids, the SGS L296

power switching regulator de-
livers 4 A at an output voltage
of 5.1V to 40 V and includes
functions which make it spe-
cially suited for micro-processor
supply.

It is claimed to have elimi-
nated the driving problem of the
power control stage and give a
higher overall efficiency; it is
therefore also possible to oper-
ate directly at frequencies as

high as 100 kHz. Maximum op-
erating input voltage is 46 V.

The L296 is mounted in a mul-
tiwatt plastic package with 15
pins, minimizing the cost per
watt and allowing a low thermal
resistance of 3°C/W between
junction and package and of
35°C/W between junction and
ambient.

For further information con-
tact Ellistronics, 797 Springvale
Road, Mulgrave, Vic 3170.
(03)561-5844.

Miniature relays

Feme has released two new ver-
sions of relay. The current ‘M’
series of relays is now available
in the flux free version MZF and
the sealed version MZH.

In the MZF version the relay
base is resin finished to avoid
the entry of fluxes or soldering
fumes in the relay body through
the base. It is particularly suit-
able for automatic wave solder-
ing and  partial-immersion

washing. The sealed relay is also
suitable for operation in dusty
or polluted surroundings.

These miniature pcb-mounted
relays combine small physical
size. with sensitivity and high
switching capability.

Feme is represented in Aus-
tralia by Paton Electronics, 90
Victoria St, Ashfield, NSW,
2131.



CHMOS integrated memory chip

Intel Australia Pty Ltd has CHMOS 8-kilobit-by-8-bit
iRAMs (integrated random-access memory) which combine
the low cost of a dynamic RAM with the user ease of a
static RAM. An iRAM places all necessary control circuits
on the chip, making their functions transparent to the user.
For further information contact Intel, Level 6, 200 Pacific
Hwy, Crows Nest, NSW 2065. (02) 957-2744.

Triac opto-couplers

Promark Electronics Pty Ltd can supply Telefunken K3020P
and CNR21 optically coupled triac drivers for coupling logic
to power states. They can trigger the most powerful triacs
and can be used for phase control or burst driving. For fur-
ther information contact Promark, Suite 208, 6-8 Clarke St,
Crows Nest, NSW 2065. (02) 439-6477.

Stackable box connectors

Total Electronics has released a line of stackable box con-
nectors on 100-inch grid spacing for pc board applications.
Called “True Grid”, these connectors have preloaded insu-
lation displacement contacts (IDCs) and the terminations
are flashed with gold. For further information contact Total
Electronics, 9 Harker St, Burwood, Vic 3125. (03)288-4044.

Small metal film capacitor

Philips has added several small-dimension series to its range
of metallized film capacitors. Smaller versions of the 365
and 366 series have been developed with a capacitance
value range of 0.0039 to 0.47 wF, and a small pitch of just
Smm is available as well as existing pitches. Two new
series, the 367 (2e and 3e¢) and 369 (4e), have straight-lead
capacitors offering less height on the finished board. For
more information contact Philips, 15 Blue St, North
Sydney, NSW 2060.

1985 ‘Tecnicalities’ catalogue

The 1985 edition of ‘Tecnicalities’ features 42 pages of com-
ponents and test instruments including plugs, sockets, ter-
minals, heatsinks, fuses/fuseholders, resistor networks,
relays, supplies, chart recorders and sound level meters.
Copies are available from Tecnico Electronics, 11 Waltham
St, Artarmon, NSW 2064.

Monolithic PCM CODEC/filters

CMOS wA3054 and pA3057 families consisting of u-law
and A-law monolithic PCM CODEC/filters are available
from the George Brown Electronics Group. The transmit
portion of each device has an input gain adjust amplifier —
an active RC pre-filter which eliminates very high frequency

noise prior to entering a switched-capacitor band-pass filter
that rejects signals below 200 Hz and above 3400 Hz. Con-
tact George Brash, 174 Parramatta Rd, Camperdown, NSW
2050. (02) 519-5855.

LED socket flying leads

PS200 Series LED sockets with 6-inch flying leads, which
can be specified with a built-in resistor for operation from 5
to 48 volts dc, are available from Ampec Electronics, 21
Bibby St, Chiswick, NSW 2046.

Octal registered transceiver

F550 and F551 octal transceivers, each containing two 8-bit
registers for temporary storage of data flowing in either
direction, have been released by Fairchild Australia Pty
Ltd. Each register has its own clock pulse and clock enable
inputs as well as a flag flip-flip. Contact Fairchild, 366
Whitehorse Rd, Nunawading, Vic 3131.

Fast 16K CMOS SRAMS

New 16K static CMOS RAMs featuring access times as fast
as 45 ns, standby current of 0.5 pA and protection against
alpha particles are available from Sprague Electric. This
21C16 line is organized as 2K words by 8 bits and the low
power allows full battery back-up. Sprague is at 56 Silver-
water Rd, Auburn, NSW 2144.

CMOS auto zero circuit

National Semiconductor has introduced the LMC669, an
auto zero peripheral circuit that automatically and continu-
ously corrects the offset voltage of an operational amplifier
or any other linear circuitry. Offset voltage typically can be
reduced to less than 5 microvolts. For information contact

National Semiconductor, Mountain Hwy, Bayswater, Vic
3153. (03)729-6333.

Electrolytic capacitors

Two long-life electrolytic capacitors by Elna, the RK (radial
lead) and the TK (axial lead), are available from Soanar
Electronics. Operating temperature is —40°C to +125°C,
with standard tolerance *20%. The range covers 10-100
volts and 0.47-1000 microfarads. For further information
contact Soanar, 30 Lexton Rd, Box Hill, Vic 3128. (03)
895-0222.

Low dropout 1.5 A regulator

National Semiconductor has
released a positive voltage regu-
lator that has the ability to
source 1.5 amps of output cur-
rent with an input-output differ-
ential of typically 0.65 V. It’s
called the LM2940CT-5.0 and
features an output current in ex-
cess of 1 amp.

With its high output current
capability and low dropout volt-

age, the regulator is useful in
applications where the input
voltage is kept at a level within
one or two volts of the output
voltage. It is designed as a plug-
in replacement for similar npn
type regulators and is pin-for-
pin compatible with the LM340.
As well, it is guaranteed to be
+3 per cent accurate at 25°C.
The LM2940CT-5.0 is suit-

able for battery-powered appli-
cations or for automotive
applications where large trans-
ient voltages such as 45 V can
be expected.

Other features of the regula-
tor include low quiescent cur-
rent, mirror image insertion
protection, reverse battery pro-
tection and a trimmed output
voltage. Further voltage options

including 12 V, 15 V and an ad-
justable version will be available
in the future.

More details about this regu-
lator can be obtained from
National Semiconductor (Aus-
tralia) Pty Ltd, 21/3 High St,
Bayswater, Vic 3153. (03)729-
6333.
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# Impedance 8 ohms # Power rating 90W RMS
Frequency response 23Hz - 2.000Hz % Resonant
frequency 23Hz % Sensitivity 99dB/w ¥ metre

FUSE PULLER
Moulded, double ended plastic fuse puller has wide
gnp on one end and a narrow grip on the other end. It

ts all lengths of Y™ diameter fuses. Makes it easy
and safe 1o repiace fuses in hard 4o reach fuse blocks .
Removes and replaces fuses where fingers cant
grasp them.
Cat.SZ-2040

AM/EM STEREO
RADIO HEADPHONE

This is the latest rage A quality AM /FM stereo radio
built into a pair of headphones They look and feel
great. [/ A

A 1 P2 B
R BRATOH

Cat.AA-2025/ DA

POWER
O 1QFF \
YO Ut

'..?

PIONEER DOME

TWEETER
LESS THAN "2 PRICE

A dome tweeter for under $10! Ridiculous! Only 250
available

USUALLY $18.50
SAVN $0.55
Cat CT-2020

ONLY $39.95

PIONEEBR 12
WOOPFER SOW RMS
ONLY 200 AVAILABLE

Our best selling woofer. They won't last at this price
Limited quantity Be quick Beautiful white cone
USUALLY

&5 SAVE $26
Cat CW-2128

PIONBER HORN
TWEETER

Great sounding black anodised square metal horn.

Two together sound great Limite: quantity.
LESS THAN /2 PRICE

WAS $13.50 SAVE $7.00
Cat CT-2014

W Impedance 8 ohms # Power rating 12W RMS
system 60W RMS # Crossover frequency 2000Hz
* Sensit 101 dB/w ¥ metre % Frequency
response 2 20,000Hz

» 7T

W Impedance 8 chms & Power rating 25W RMS
100W RMS systern power w Crossover frequency
2000Hz # Semsamvity 95dB/w ¥2 metre % Frequency
range 2000 - 20.000Hz

JAYCAR MOVING SALE SPEAKER
PRICES LIKE YOU WOULDN'T

BEL l E VE. e o
5% MIDRANGE 74
Upgrade your 2 way system with this economical
but smooth unit. Or just use as a replacement.
% Impedance 8 ohms % Power rating SOW RMS
system W Frequency response lkHz - SkHz W
Sensitivity 99dB W Sealed back
WAS $7.95
SAVE $3.00
Cat CM-2060 oo
ve$7% 05 '
shA 54-

PIONEER 12
GUITAR SPEAKER
GS5W RMS

Strictly limited quantity. C; price. They won't last.
USUALLY $59.5

SAVE $20.00

Cat CG-2381

W impedance 8 ohms # Power rating 65W RMS #
Sensitivity 97dB/w ¥: metre % Frequency range 80 -
6kHz W Resonance frequency 80hz

%0

0.
sA"Ess ;9

P
IMPORTERS DISTRESS STOCK
6’ PIONEER
WIDERANGE
4 ohm impedance. As used in ETI projects
USUALLY $6.95
SAVE UP TO $4.45

Cat AS3011 5

5 MIDRANGE
This large magnet cone midrange really deltvers the
sounds Sealed back, cloth surround.

# Impedance 8 chms # Frequencyresponse 1kHz
12kHz W Sensitivity 96dB # Power 60WRMS system.
USUALLY $12.50
SAVE $3.00

DOIDDDDDDDDD

PIONEER 10’ 3-wAY
SPEANKER SYSTEM

A high quality 10" woofer with high power, sealed
back grnlled front midrange and tweeter. System
impedance s 8 ohms In addition a quality Pioneer
way crossover is provided at no extra
Connection instructions are also provided as well as
recommended 10" cabinet plans.
2 REQUIRED POR STEREO
INCLUDES PIONEEBR X°'OVER
USUALLY $39.95 each set

e,
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THIS MONTM ONLY
$34.95 each

Stereo set $69.90

MOTOROLA
PIEZO TWEETER Barcaint

Quite frankly we were staggered when an importer came to us
with his dllemma. We couldn't believe our ears when we were told
the price of the genuine US-made Motorola brand KSN- 1071 high
performance tweeter. “With such a strong US dollar” they satdthe
price we offer to you is far below our current replacement cost.
This HI-Fl high power tweeter is a surface mount. controlled
dispersion line source unit that is fitted with its own grille panels.

The use of high temperature materials in its construction enables it
1o be used in automotive applications. Two plezo elements
provide a wide (90°) dispersion horizontally with a narrow 30

dispersion vertically. Sensitivity is 98dB @ 2-8V @ ¥am. Frequency
response easily goes out to 40kHz but this can be limited with
external passive components if necessary. A comprehensive data
sheet is supplied. which Includes frequency response graph

MAlL oRDan
HOTLING
(02) 747 1888

specs, mounting details etc

The KSN-1071 normally sells for a very reasonable $24.00
each (pre devaluation). While stocks last, thls unit Is available from
Jaycar for the ridiculously low price of $ 2. 95 eachf That's
nght' A high quality, high power Hl Fl tweeter for a pittance
HURRY?

Cat CT-1918

ONLY $12.95 cacn




AT LAST! A Economical
RACK CABINET
MOUNTING SYSTEM!!

This fully Australlan-made product we believe will become one of
our hottest selling items!

It has taken an Aussie manufacturer to come up with the world's
first low cost rack mounting system especially for the budget-
conscious home constructor!

The rack mounting system basically conststs of speclally designed
alumlnium-extruded frames Moulded plastic corner and feet
pieces connect the extrusions together to form a rigid frame No
spanners, screwdrivers are needed but the use of a rubber or
wooden mallet is advised to securely fit together the self-aligning
pieces. When assembled the frame can be further strengthened
with pop rivets. The system Is supplied in knocked-down (kit) form
to keep costs and freight down. Assembly takes around 20
minutes and instructions are supplled. In keeping with the low-
cost philosophy, side and top panels are not Included. Any
reasonably competent reader shouid be able to fashion wooden
or metal panels to suit. (Edge finish is not necessary as the panels
recess into the frame). Jaycar will have special side panel sets
available shortly however. Please watch our ads for further details

THE RACK IS AVAILABLE IN 3 SIZES
6, 12 and 18 rack unit
(One rack unit is 44.5mm or 1%").

Each kit comprises: % 12 frame pleces, including 2 pleces with
pre-punched holes for front panel mounting. Natural anodised
finish. (You can use the rack back-to-front to mount non-standard
racks). % 4 top comers (black) % 4 bottom corners (black) ¥ 4 x
clip-in M-6 nuts (for mounting your equipment) % 4 x M6 Phillips
head mounting screws % easy to follow instructions.
Buf the best part about this exciting concept Is THE PRICET

ONLY

ca HRS310 6 RACK FRAME $ 99
ca HR5320 12 RACK FRAME $119
caL HR5330 18 RACK FRAME $139

Extra M6 captive nuts {Pack ol 12)
Car. HP-0640 $3.95
Extra M-6 x 16mm plated Philiips head mounting screws
(pack of 12)
Cat HP.0645 $2.95

ULTRASONIC PEST REPELLER

Which ofthese do you need to get nid of? Mice, blowdlics. birds. spiders. bats, rats, cockroaches, flies. moths or fleas? The Verminex ultrasonic insect/pest

repeller creates a sonic environment which is totally hostile to the creatures mentioned

HOW DOES IT WORK? 1. covironmen is relatively devoid of ultrasonic sounds. Evolution has not had a compelling reason to

protect non-acoustic sensory mechanisms from ultrasonic stimulation By subjecting an insect or rodent to a high level ultrasonuc soundwave of a

60 o0 o5 00 .08 _00 0o Ao of o5 o0

particular pattern the creature begins to behave in a typical fashion The pest becomes dl! g ed The natural reacion is to

escape from the sound-aflected area The sonic pattem is the secret and this pattem is a combination of scores of frequencies mixed together The pattern

was developed by Professor JL Stewart - the man who invented the Bionic ear. It works!

Like us. you would be skeptical at first that this would work. Our first reaction was. "If they are so good why haven't we heard about them before?” or
Surely a product like this - if it was any good - would have been around years ago . There have been ultrasonic repellers around but none ofthemhave the

patented soundwave pattem of the Vermmex. We have on our file. many letters of testimony to the fact that the Verminex is effective. The letters are from

Australian Universities. Animal Husbandry h fal Piggeries, etc. Many of them had several pest problems!

Your pest problems may not be as bad but it may stili be a nu)s’ance. which is why the domestic Verminex was developed We are so confident of the

Verminex units’ effectiveness, we make the following offer:

Buy the Verminex from us and use It for up to 14 days (2 | days for mail order customers), If you are not happy with the product after using it as directed.

return it 10 us in a clean. original condition and we will refund your money in full'! (Less post/packing) What have you got to lose?

The Verminex covers an area of 2000 sq R {uninterrupted) and is not cheap. But ifthe idea of dangerous chemicals. sprays. baits etc worrles you it's agreat {

solution. It is supplied with a 240V plug pack but can be battery powered

Cat YS-5500

WHAT HAVE YOU GOT TO LOSE EXCEPT THE BUGS!

MICRON PROFESSIONAL 20W IRON
240V AC SOLDERING IRON
This great iron has all the features of those costing a lot more
® 370°C fixed temperature ® High efficiency patented heating
elemnent @ Iron clad, chrome plated. long life interchangeable tps

CEEY oMLY $22.50
IRON CLAD TIPS

This soldering iron uses high grade iron clad. chrome plated and pre-
tinned tips. Tip life expeciancy ts many times that of conventional plated

ups

Cat TS-1552 MICRO CHISEL - 1mm
Cat. TS- 1553 MINI CHISEL - 1.5mm
Cat. TS 1554 STANDARD CHISEL - 3mm

ALL TIPS $3.50 EACH

SQUEANKY CLEAN MAINS

FILTERS - 1vo fantastic low cost models. MS-4010 wil
supply up to 4 appliances Each 240V socket is isolated from the other,
Le. interference from disc drives is de-coupled from the CPU power

supply etc It will supply up to 4 outlets with a total load of 6 amps.

ONLY $125.00

{unswitched)
Cat MS-4010

$99.00

-
3
®

R
@ Transonic V
Sem— —_—

Verminex’

e

NEW! By pOPULAR DEMAND!
verminex Transonic Vv
commercial Ultrasonic Pest
Repeller

Everything that we have said about the Verminex domestic unnt

except that it Is for commercial applications!

* Sturdy metal cabinet

% 3 selectable pitch and loudness settings to optimise for
particular problems

% Low power consumption

#* 14 day satisfaction guarantee

* Includes AC mains adaptor

Cat. Y$5510

ONLY $159.00

JAYCAR JVE-1 VIDEO
DETAIL ENHANCER

(For technical details see page 15 of our catalogue or send SAE).
This Is made in Australla exclusively for Jaycar. It was designedat a
well-known Australian University. It was designed with Australian
standard video systems in mind and beats the pants off some
expensive imports!

(Power adaptor Cat. MP-3020 only $9.95 extra)

ca aveso) ONLY $69.95

.. |¥ |
Single 10 amp line socket type
‘"‘;?47, l(uns witched).
Cat 2
ONLY $34.95
SO
Y (02)'7ay 1888

S

aycar

ELECTRONICS

Incorporating ELECTRONIC AGENCIES

NUMBER 1 FOR KITS

MAIL ORDER HOTLINE (O2) 747 1888

SPECIAL!!
UAR170 LED Bar Display

This device will drive up to 10 LEDs in a bar type
as a mowing dot. 16 PIN DIL package. Data supplied if asked for

WORTH $3.50
ONLY $2
or 10 up

Car 2L-3179
$1.50 ea.

SYDNEW: 117 York Street Tek (02) 267 1614

N.S.W. CARLING|

SHOWROOMS

QUEENSLAND
MAIL ORDERS:
HEAD OFFICE:

P.O. Box 185, CONCORD 2137

Tel (02) 747 2022 Telex: 72293

SHOP HOURS
Carlingford, Hurstville & Gore Hill
Mon-Fri 9am - 5.30pm. Thurs 8 30pm: Sat 12pm

Sydney
Mon-Fri: 830am - 5 30pm: Thurs 8 30pm: Sa1 4pm

s

$10- 52499
$25 - $43.99
$50 - $99.99
$100 - $198

Con
Mon-Fri 9am - 5 30pm. Sa1 4pm Over $199

isplay It will only
lluminate the most signlficant LED and therefore the display will appear

FORD: Cnr Carlingford & Pennant Hills Road Tel (02) 872 4444
CONCORD: 115/117 Parramanta Road Tek (02) 745 3077

HURSTVILLE: 121 Forest Road Tel: (02) 570 7000

GORE HILL: 188/192 Pactiic Highway {Cnr Bellevue Avenue) Tel (02) 439 4799

BURANDA: 144 Logan Road Tel (07) 393 0777

115-117 Parramatta Road, CONCORD 2137

POST & PACKING
5 3999 $2 oo,b

COMET ROAD FREIGHT ANYWHERE IN AUSTRALLA ONLY $13.50

REGENCY BRAND RF-ONE
N& K BAND RADAR
DETECTOR

Quality Regency (U.S)/Japanese made radar detector at an
unbelievable price’

% Receives both X & K band radar.

* Adjustable sensitivity for city/country driving

% Loud buzzer for radar alert

* LED pilot lamp.

% 3 mounting positions. ”e

* Instails in seconds with 12V lighter plug Ly
Cat. XR-0500

ONLY $129.00

Bpency.

®

MAIL ORDER VIA
YOUR PHONE

0000022022022 20202 4
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TRANSFQBMER MANUFACTURERS
POWER TRANSFORMERS
1VA up to 100VA

fitted with pins for printed

circuit board mounting.

150VA to 250VA
with screw or QC terminals.

Full range of

FLAT MOUNTED
TRANSFORMERS

from as small as
S5VA up to 500VA.
o b S5 EDATR L
AUDIO MATCHING
TRANSFORMERS
100V line to low

impedance.
Printed Board Mounting also
Screw or Tag Terminals

TOROID WINDINGS ftor
Filters or Switching Applications.
High Production of Custom
Designs.

Production Capacity:
always available for winding of
POT CORES

RM CORES

EP CORES

EE, E and U or L CORES
FERRITE AND POWDERED
IRON TOROID WINDINGS A
SPECIALITY.

FUL
TRANSFORMERS AVAILABLE

MANUFACTURING FACILITIES
FOR TRANSFORMERS UP TO
35KVA SINGLE OR 3 PHASE.

PLEASE WRITE FOR DETAILS

TELECTRAN

59¢c MYOORA RD.,
TERREY HILLS. 2034 N.S.W.

OR PHONE (02) 450-2868
(02) 450-2395

Robert Ford & Co. Pty Ltd

HERE’S
THE

morel

OF THE STORY!

And what a story — high technology
design to handle the new generation of
digital and PCM recordings!

All bass drivers incorporated In these
models feature a massive 75mm diameter
voice coil wound of hexagonal aluminium
wire and a unique magnet system
designed to achieve maximum efficiency.
Morel dome tweeters are treated with
“ferrofluid” to withstand high power
operation.

MLP 202 $499 pair*
“In a word — impressive!” Australian
Hi-Fi, Vol. 14 No. 11

AND NOW — MLP 305!

Based on technology used in the highly
successful MLP 202, the MLP 305 uses a
larger cabinet and low frequency radiator to
generate awesome bass. “The MLP 305
continues the fine reputation established by
Morel” SBG Speakers No.13 $569 pair®

AUSTRALIAN AGENT
3 CHALLENGE HI Fi

SERVICES P/L

96 PIRIE STREET

ADELAIDE. 5000

(08) 223-3599

' morel |

CHFIDY1 “Suggested selling price.
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eCcQ technics

14 BENSON ST
TOOWONG, OLD

PHONE (07) 371 0600

ELECTRONIC PARTS
SPECIALISTS

WHERE ELSE
WOULD YOU FIND
ALL THESE
BRANDS UNDER
ONE ROOF!




Businessmen
& Hackers
finally see
eye {0 eye
on
printers.

Business people will welcome it as a new price break-through
in near letter-quality printers. Hackers will welcome it as a whole
new standard in low-cost printers.

i On appearances, you'd never suspect it was a low-cost printer.
And when you see its superb, near letter-quality printing, you’ll find it
i\ hard to believe that the recommended retail price (excluding sales tax) is around $410!
\ The Epson “NLQ Special” gives you so much more than you’ve learned to expect

from a printer in this price range.

It offers superb, near letter-quality printing in a variety of type styles and sizes.

It has a variety of word processing functions built in so you can produce professional-
looking documents even without word processing software.

It prints up to 100 characters per second, and includes a 1024 byte input buffer which
reduces the amount of time your computer is tied up during printing.

It produces charts and graphics with a crispnessand y
definition that’s seldom been seen on a printer in this
price range. It comes with standard friction feed, §
optional tractor and cut sheet feeders, and uses /
standard interfaces.

There is so much more to the Epson
LX-80 that you won'’t find on other low-cost
printers. Call in to your nearest Epson dealer and see
what'’s so special about-the “NLQ Special.”

The'NLQ SPECIAL by EPSON

AUSTRALIA

Epson Australia Pty Ltd, 3]17 Rodborough Road, Frenchs Forest. Sydney (02) 452 5222. lebournc {03) 543 6455. Brisbane (07) 832 5400.
T of Epson C EPS0051
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GO WILD WITH
YOUR MICROBEE!

Wildcards
RA Burt PT Ford A Nallawalla

Wildcards is a series of books recognised
as the definitive guide to using the
Microbee computer. They are aimed at
the intermediate user who has finished
reading the user’s manual, written a few
programs and is expecting more from his
or her Microbee.

Wildcards 1, 2 and 3 contain tips,
techniques and application notes to help
users explore the enormous capabilities
of the Microbee and can be used as a
supplement to the manual. The series

is now complemented with the release
of a new volume, WILDCARDS 4.

Wildcards Volume 4 represents a
departure from the original theme and
contains quality games with PCG graphics
plus several activities just for fun. It is
packed with games requiring fast reflexes
and many of the programs make good use
of colour.

Wildcards is an independently written
series for Australia’s very own computer,
the Microbee, and is a must for all users.

Each volume: $14.95

PITMAN

158 Bouverie Street Carlton Vic 3053
(03) 347 3055 (02) 267 1477 (07) 229 5700 (09) 481 0613
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OP-AMP POWER

Robert Irwin

An ideal supply for op-amp
experimenters and those with
solderless breadboards.

The ETI-251 provides +12 V
rails at 1 A and solves those
‘split rail blues’.

A DUAL RAIL supply is a handy piece of
equipment for anyone who is even thinking
of playing around with analogue ICs. The
ETI-251 is a simple, easy-to-build, low cost
supply that will be ideal for breadboarding
up circuits which require single or split 12 V
rails. The ETI-251 provides regulated posi-
tive and negative 12 V rails and can supply
up to 0.5 A from each. An overload LED
on each rail gives a visual indication when
you try to draw too much current from the
supply. All the components used are very
common and most could probably be found
in the average hobbyist’s ‘bits-and-pieces’
draw. The supply is relatively easy to build
and should be suitable for even inexperi-
enced constructors, although not recom-
mended as a very first project. The
construction section has been made very
detailed to accommodate any beginners
who wish to build this supply.

Design details

The circuit is designed around the very
widely used LM7XXX series of three termi-
nal regulators. The LM7812 and LM7912
provide +12V and —12 V respectively.
Both ICs have built in short circuit fold-
back current limiting and thermal protec-
tion and are therefore very hardy devices.
As well as the internal protection built in to
the regulator ICs, several external protec-
tion diodes are included in the circuit to
guard against any accidental load faults that
may otherwise destroy the regulators.

The transformer used is a widely avail-

12V @ 4 A TOTAL

HOW IT WORKS — ETI-251

The circult is very simple as the three termi-
nal regulators are basically autonomous, re-
quiring no external circuitry to make them
work, Protection from unusual load condi-
tions Is needed though. Referring to the cir-
cuit diagram, the transformer output Is
30 Vac with a centre tap. This gives two
15 Vac signals which are rectified by a D1, 2,
3, 4 which form a full wave bridge rectitler.
This produces both a positive and a negative
rectified output with reference to the centre
tap. The rectified signals are smoothed by C1
and C2 which, with the values chosen, will
glve a peak output of 21V and a ripple of
about 4 V p-p at 1 A output.

Before going to the regulators, the current
is monitored by the overcurrent circuitry.
Both the positive and negative circuits are
identicai {except for the direction of current
flow) so we will just look at the positive over-
current circuit. R1 Is in series with the supply
current and will develop a voltage across it
which is given by Ohm'’s law, V=IR. The emit-
ter of Q1 is connected to the supply side of
R1 and the base is connected to the load
side. When the load current reaches 0.6
amps, 0.6 V is developed between the base
and emitter of Q1 and it begins to turn on.
This will allow current to flow through LED2
which will cause it to light and indicate an
overcurrent condition. R5 limits the current
through the LED to about 15 mA.

IC1 Is a positive regulator which takes the
unregulated input and gives a regulated
+12 V output. IC2 does the same for the
negative side and gives a regulated —12V
output. One problem that sometimes occurs
when using regulators in a split rail supply is

that of start up under a common load. The
negative regulator tends to establish itself
first and, under a shared load {particularly a
capacitive one), it may drag the output of the
positive regulator negative and prevent it
starting up. It may also cause the IC to be de-
stroyed. To help prevent this, R3 and D7 are
Incorporated Into the design. This helps the
positive regulator start up under common
loads by providing isolation of the common
pins on the two ICs and, if the output is
dragged negative, the current can be shunted
by D7 and allow the positive regulator to es-
tablish itself. R4 is included in the circuit to
maintain a voltage balance between IC1 and
IC2. Without R4, the quiescent current in the
common terminal {(about 6 mA) would raise
the output voltage on the positive regulator
slightly.

As an added precaution against destruc-
tion of the regulators, D8 and D9 prevent any
reverse polarity voltages from developing on
the outputs of the regulators. D5 and D6 will
protect the regulators from any overvoltages
on the outputs which may occur when reac-
tive loads are being driven. C6 and C7 are not
crucial but provide some filtering to the Input
of the reguiators. C3 and C4 improve the tran-
sient response of the regulators and prevent
high frequency Instabilities. C5 ac couples
the power supply earth to the chassis which
allows the metal case to act as an electro-
static shield and prevent any rf Inteference in
the supply. There should be no dc connec-
tion between chassis and power supply
earth. LED1 and R7 provide a power on Indi-
cation.
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able multi-tapped secondary type which
provides 15 V and 30 V taps and is rated at
30 VA maximum. The main reason for
the choice of this transformer is that it is
cheap and easy to get. It should be noted
however, that under a direct short circuit
between the positive and negative termi-
nals, the output current will be just over
2 A. The transformer will handle this sort of
overload for quite a few minutes without
damage but may heat up if the short is left
for long periods. This will not be a problem
in normal operation but if the supply were,
for example, to be used to power a circuit
which was to be left running overnight, it
would be a good idea to use a transformer
with a higher output current rating so that
any sustained short that may occur will not
thermally stress the transformer. A short

Above: IC mounting hardware. This pic shows the various bits and pleces you will need to mount each from either the positive or negative to
regulator. The mica washer is at the top left, and the Insulating washer is at the bottom left. ground will only cause about an amp to flow
Below: The regulators mounted on the heatsink bracket. The ‘messy white stuff’ all over the bracket is the and can be handled indefinitely by the
h i 3 H

thermal grease used to provide good heat transfer. specnfied transformer. A PL30/60 VA is an

ideal substitute but is quite expensive. For
most applications, though, the specified
transformer will be more than adequate.

Incorporated into the design is an over-
load indication for each rail. This is set to
indicate that a current of 0.6 A or more is
being drawn from the rail. This overload in
no way damages the supply but is there to
indicate excessive current drain which may
be cause to investigate the circuit you are
powering for shorts.

Construction

The construction of the power supply pre-
sents no real problems. However, I will de-
scribe the construction in detail for those
who may not be as familiar with a soldering
iron as others.

It is recommended that the circuit be con-
structed on the ETI pc board. If you wish
(and you know what you’re doing) you can,
of course, use Veroboard or the like but
using the pc board will greatly simplify con-
struction and minimize the chance of a wir-
Ky PVC INSULATING ing error. Having said that, once you get a

L o pc board check it very carefully for faults on
ALUMINIUM the copper side. The most common faults
BRACKET are broken or shorted tracks caused by

WASHER IC REGULATOR prpblems in the etching stage. I.f a track.is
thin, then over-etching or faults in the resist
can cause the track to be etched away in
parts and thus be open circuit, so check all
thin tracks for breaks. Where two tracks
- come close together, under-etching or dust

on the negative can cause the copper be-
tween the tracks to remain and thus cause a

KA aai PC BOARD short so check all points where tracks come
NUT MICA INSULATING close together. Finally, check that all the
WASHER holes have been drilled. Once you are satis-

fied that the pc board is in good shape, you

Figure 1. When mounting the IC regulators to the heatsink bracket, make sure the tabs on the o m?vc SRR TN St ey

regulators are electrically insulated from one another. This Is done by placing a PVC insulating washer pORomss "

around the bolt and a mica insulating washer between the IC and the bracket. Referring to the overlay diagram, locate
the position of the wire link. This link
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should be made on the pc board with a piece
of tinned copper wire (a discarded piece of
component lead is ideal). Once this is in
position locate and solder in all the resis-
tors. R1 and R2 are high power resistors
and in the course of normal operation may
get quite hot. To help cooling and to pre-
vent scorching the board these two resistors
should be mounted so that they stand off
the board by about a millimetre or so. The
parts list specifies 1 ohm, 5 watt resistors for
R1 and R2 but two 2.2 ohm, 1 watt resistors
in parallel can be substituted for each resis-
tor if you wish. There are extra holes on the
board to allow for this.

Next, locate and solder in all the capaci-
tors. Take very special note of the way these
are put in as they are polarized and may be
destroyed rather spectacularly if they are
put in the wrong way round. Note that CS is
only soldered to the board at one end. The
other lead will be bolted to the pc board
mounting bolt at a later stage. For the
moment just leave it dangling over the side.

The semiconductors can be soldered
next. Start with the diodes. Mount the large
rectifier diodes off the board as you did with
the power resistors as these too may get hot.
Once again pay attention to the way the
diodes go in as they are also polarized
components.

The two transistors can now be soldered
in. The only remaining components to
mount are the IC regulators. These will be a
bit of a problem in that they mount on an
aluminium heatsinking bracket but must be
electrically isolated from one another. The
first thing to do is to prepare the bracket.

Cut a 70 mm length of 1 inch aluminium

Above: The general layout inside the case. Make
sure that the transformer and heatsink are clear of
one another.

Right: The mains wiring is run down the left hand
side of the box. Try to keep it neat and Insulate all

connectors on the fuse and switch so that you can't

accidentally brush against a live terminal.

angle. Study the photographs and drawings
and position the angle at the edge of the
board so that it sits between the pc board
mounting holes on the component side. The
side should point upwards from the board.
Use a felt pen or scribe to mark the position
of the two mounting holes for the ICs.
These holes should be drilled large enough
to fit the IC mounting bolts. The heatsink (a
35 mm length of radial fin type) mounts
vertically on the side of the aluminium
angle. This should be positioned against the
angle and the centres for two holes to
mount the heatsink should be marked. It is
best to drill the holes in the heatsink first
and then use these to mark and drill the
holes in the angle. This way they’ll line up.
All the holes in both the bracket and heat-
sink should be carefully de-burred and the
edges made smooth. Thermal conduction to
the heatsink is dependent on how well con-
tact is made between the two surfaces. If the
edge of the hole is rough it may prevent the
two surfaces from contacting each other
properly.

To mount the two ICs examine Figure 1
carefully. Position the bracket and lay the
ICs on it. Bend the legs of the ICs in the ap-
propriate place and push them through their
mounting holes. Take a TO220 package
mica mounting washer and thinly coat it on
both sides with a layer of thermally conduc-
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PARTS LIST — ETI-251

tive silicon grease. This will ensure good
contact from the IC to the bracket. Put the

O 2 S 2200u, 25 V, RB electro
..10u, 25 V tantalum
100n ceramic bypass

1 e e A LM7812

30 V CT, 1 A sec {Arista
type A-6672 or similar)
DPDT toggle

...500 mA 2AG fuse
85x70x160 mm metal cabinet
(DS-H-2744 or similar); mains flex and plug;
mains clamping grommet; 3 x 5mm LED
mounting grommets; ETI-2561 pc board;
Scotchcal front panel; 70 mm length of 1 inch
aluminium angle; 2 x TO220 mounting kits (mica
washer, insulating washer and nuts and bolts); 3
x 4 mm banana socket binding posts (red, black
and green); 35 mm length of radial fin heatsink;
heavy duty hookup wire; 4 x 6 mm stand-off pc
board spacers; 4 x pc board mounting nuts and
bolts; 4 x 15 mm 4BA nuts and bolts; 2 x solder
lugs; silicon thermal grease.

Price estimate: $45-$50

mica washer in place over one of the mount-
ing holes on the bracket and position the
hole in the IC over the mounting hole. The
bolt and washers can then be put through
the hole and tightened up. Note that the
bolt is isolated from the metal tab on the IC
by a PVC insulating washer specially made
for the TO220 package. Repeat the proce-
dure for the other regulator.

To test whether the regulators are iso-
lated from the heatsink, measure the resist-
ance from the centre leg of one IC to the
center leg of the other with a multimeter.
You should get a high resistance (open cir-
cuit) reading. If not then take the ICs off
and try again with fresh mica washers. After
the ICs have been mounted correctly you
can solder the legs to the pc board. The
heatsink can now be mounted to the brack-
et. Use silicon grease to ensure good con-
tact and screw the bolts up fairly tightly.

The next step is to solder flying leads to
the input, output and LED mounting points
on the pc board. These should be colour
coded so you can easily identify the posi-
tive, negative or ground when you come to
wire the LEDs or terminals. Light hookup
wire is adequate for the LEDs but heavier
wire (5 amp or more) should be used on the
ac input and dc output points. If the pc
board is placed temporarily in position in
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the case, you can get an idea of the length of

wire needed. Always allow a bit more
length than you think you’ll need as the wire
can be trimmed later. Once all the wires are
attached the pc board is completed and you
can turn your attention to preparing the
case.

The prototype was housed in an inexpen-
sive aluminium instrument case (see parts
list for details). Take the case apart and
don’t lose the screws. If you examine the
photographs you can get an idea of the gen-
eral layout of the inside of the case. Look-
ing from the front, the pc board is mounted
on the right-hand side at the front. The
transformer mounts directly behind this.
The mains cord and wiring is all on the left-
hand side. Position the transformer and pc
board in the box and, after you have en-
sured that there will be no possible shorting
between transformer and the case or the
transformer and pc board, mark the posi-
tions of the mounting holes for the trans-
former and board, and drill the holes to fit a
6BA bolt. Holes for the mains cord grom-
met and the fuse should be marked and
drilled in the back panel. If necessary, drill
a hole in the floor of the box for a mains
cord clamp. To mark out the front panel
you can either use the drilling diagram or
you can use the front panel artwork as a
template and centrepunch the holes from
this. Drill the front panel holes to the ap-
propriate sizes. Remove any burrs from the
holes and smooth any rough edges.
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The next step is to attach the Scotchcal
label to the front panel if it is needed.
Firstly drill small pilot holes at the centres
of all'the mounting holes. Do a trial fit to
see how the pilot holes line up with the
holes in the front panel. If they are OK then
peel off the backing paper and place the
Scotchcal sticky side up on the bench. The
front panel can now be carefully positioned
above the Scotchcal. Be careful not to touch
the Scotchcal as it will stick fast and is hard
to get off again. When you are satisfied that
the front panel is lined up, carefully lower it
onto the Scotchcal and press down. The
Scotchcal should now be stuck to the front
panel. The holes can be cut out with a sharp
knife or scalpel and the edges trimmed. Be
careful not to tear the Scotchcal when doing
this. Screw on the four rubber feet and the
case is now ready.

The next step is to do the mains wiring.
Be very careful with this as mains voltages
are lethal. Try to keep all mains wiring neat
and tidy and out of the way of everything
else. Stnip 200 mm of the outer insulation

off a length of mains flex. Thread this
through the hole in the back panel and
clamp it with a clamping grommet. Make
sure it is secure and will not pull out. If nec-
essary use a screw-on mains cord clamp as
well. Mount the fuse holder on the back
panel and the mains switch on the front
panel. Following the wiring diagram care-
fully, wire up the switch and fuse. All ex-
posed terminals and joins in the mains wir-
ing should be well insulated so that they
cannot be accidentally touched. This is best
done with heatshrink tubing which is placed
over the wire before soldering. When the
wire is soldered in place the heatshrink is
pushed up over the join till it covers the ex-
posed area. The heatshrink is then heated
with a hairdryer or soldering iron and it will
shrink to form a tight seal over the join.
This should be done for all the connections
on the mains switch and fuse holder. As
added protection, insulating tape can be
wrapped round the entire switch and fuse
assemblies.

The transformer should now be mounted

110
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Figure 2. Mounting the pc board.
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using 4BA nuts and bolts. Note that the
earth wire of the mains bolts to the trans-
former mounting bolt. The earth wire
should be long enough to ensure that if the
mains cord is pulled out of the box the earth
will be the last to break. A solder lug should
be soldered on to the end of the earthto en-
sure that it mounts securely. The trans-
former primary can now be wired up. Once
again heatshrink should be used to insulate
the terminals. On the transformer specified
the primary connections are at the bottom.
This can be a bit awkward to get at so be
careful and make very sure that the terminal
joins do not short on the floor of the box
and are well insulated. This, then, com-
pletes the mains wiring. Double check that
everything is correct and that no connec-
tions are exposed.

The pc board should be mounted next.
The mounting bolts should be put through
the floor of the box and secured with a nut
(see Figure 2). The board then mounts on
6 mm standoff spacers and is bolted down.
Solder a lug on the remaining lead on the
100n bypass cap and bolt it to the nearest pc
board mounting bolt. The switches, termi-
nal posts and LEDs should now be mounted
on the front panel. These can be wired up
according to the wiring diagram. When wir-
ing the LEDs be sure to get the wires the
correct way round. Finally, the transformer
secondary can be wired to the board. A
500 mA fuse should be fitted to the fuse
holder and a mains plug (if not already fit-
ted) should be wired to the mains flex (be
sure to get the connections right). You are
now ready to test the supply out.

Testing and using it

Plug the supply into a mains socket. With
the LOAD switch off switch the power on.
The power indicator LED should glow and
nothing else should happen. With nothing
connected to the output terminals, switch
the LOAD switch to the ON LINE posi-
tion. Measure the voltage between the
ground and positive terminals. It should
read +12 Vdc. Do the same between
ground and the negative terminal. It should
read —12 Vdc. If this is not the case then
unplug, and recheck the wiring and pc
board.

If all is well then you can apply a load to
the output. Ideally, an 18 ohm, 10 watt
power resistor should be wired between the
positive terminal and ground. This will draw
about 700 mA from the supply and when
the supply is turned on with the LOAD
switch in the ON LINE position the over-
current LED above the +12 V terminal
should light. If the load is wired across the
negative and ground the LED above the
~12 V terminal should light. You can
accurately determine the current that the
LEDs switch at if you have a high power
variable resistor or rheostat. This can be
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A solder lug should be used to bolt the 100n
bypass cap to the chassis. This allows the case to
act as an rf shield but still provides for a floating

supply.

varied until the LED just lights. The resis-
tance can then be measured and the current
determined.

If the supply tests out OK so far, then
connect a piece of heavy duty hookup wire
between the positive and ground, and
switch on. The supply should power up with
the +12 V overcurrent LED lit. Do the
same for the negative terminal. Finally, do
the same thing with a piece of wire between
the positive and negative terminals. Both
LEDs should light this time. If all is well
then switch off, unplug and put the lid back
on. You are now ready to use the supply.

The only thing on the front panel that
may require a few words is the LOAD
switch. This merely disconnects the output
terminals from the supply. This was done so
that on power up and power down the load
can be disconnected from the supply and
thus be unaffected by any transients when
the regulators power up or down. This is
particularly useful when making changes to
a breadboard for instance. If the main

overload LED comes on you should switch
off. Although the supply can maintain over-
loads for quite long periods it is wise not to
run the supply continuously in this mode as
circuit. Using the LOAD switch, the circuit | thermal stressing of the components can
is instantly disconnected from the supply. occur which may eventually lead to failure.

If you are powering a circuit and the ®
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power switch were used to turn the supply
off then you would have to wait a couple of
seconds for the capacitors to discharge and
the voltage to go to zero before altering the
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ELECTRONIC
JUMPER LEADS

What a great idea, eh? . .. Don’t get your hands dirty next
time your car has a flat battery. Charge it electronically

through the cigarette lighter!

EVER HAD THAT fun experience of com-
ing out to your car after a great evening to
find you left the headlights on and the bat-
tery’s dead flat? Usually you're all done up
in your tux (or dinner stubbies according to
taste) and you have to rummage around in
the boot among all that unspeakably grotty
junk to find your jumper leads. Then you
have to fumble around under the bonnet of
both your car and your friend’s to make the
connections to the batteries. Many blinding
sparks fly and you nearly melt the jumper
leads into a molten puddle when you inad-
vertently get the polarity wrong while your
companions nearly fracture themselves
laughing. Great fun, isn’t it.

The easier way is to recharge the battery
from a good one electronically. All cars
have a cigarette lighter which has become

the de facto power outlet in recent, more
health conscious times. These sockets are
good for about 10 amps only. If a simple
connection were to be made between the
lighter outlets of two cars, spectacular but
not useful events would occur. If the battery
of one car were dead flat and the other OK,
all that would happen would be a blown
fuse(s). However, if a little electronics were
to be interposed between the two outlets
much more productive results could be
created.

A regulator .
What is necessary is some sort of voltage
regulator in the lead connecting the sockets.
If the car to be used as a source has a good
battery and, even better, its engine is run-
ning, then the voltage available is about 13

INPUT VOLTS

CONTROL
ELECTRONICS

Figure 1. Simplified circuit.
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lan Thomas

to 14 volts. If the flat battery is dead flat
then the load to be charged into is close to
zero volts. As the flat battery charges, its
voltage will rise to 15 or 16 volts or a higher
voltage than the good battery. Resistive
losses in the leads require a regulator to be
able to step up as well as down. So, what is
needed is a regulator that is able to draw
power from the good battery and deliver a
constant current to the flat one regardless of
the output voltage.

Another problem that has to be borne in
mind is the fact that quite considerable
amounts of power have to be handled. In
the case of our dead flat battery, let’s con-
sider what would happen if a simple series
pass regulator were used. If a charging cur-
rent of 10 amps were used then the power
that the regulator would have to dissipate at
the start of the charge would be 13 x 10 or
130 watts. This sort of power makes heat-
sinks very hot and alsp wastes an awful lot
of power.

The only answer to the power dissipation
problem would be some sort of switching
regulator. A conventional voltage regulator
works by acting as an electronic variable
resistance between the source and load to
keep the voltage of the load constant. A
switching regulator works on an entirely dif-
ferent principle. Voltage contro! is achieved
by switching the source on and off very rap-
idly to control the output voltage and filter-
ing the output square wave to obtain a (rea-
sonably) smooth output voltage. As the
main power handling device is either on like
a switch, and hence has no voltage drop
across it, or off, and has no current flowing
through it, then it doesn’t have to dissipate
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much power.

This is all fine if the output voltage is less
than the input voltage, but in our case the
output must be either greater or less than
the input. Fortunately, switching regulators
come in many flavours and by using the fil-
ter inductor in various ways almost any de-
sired characteristic can be obtained.

One of the most versatile forms of switch-
ing regulator is the flyback or ringing choke
converter, which has no direct connection
between the input source power and the
output circuit apart from the main trans-
former/inductor. The converter operates by
applying the source voltage to the inductor
through the main switching transistor (see
“How it works” section). This allows cur-
rent to build up in the coil primary and
hence stores energy in the inductor equal to
LI, When sufficient current has built up
in the primary winding, the main transistor
is switched off. One of the properties of an
inductor is that it will not allow the current
through it to change instantaneously. To do
so requires infinitely large voltages. This is
the exact dual of a capacitor where the volt-
age across a capacitor cannot be changed in-
stantly — to do so requires infinite current
(try shorting out a 10,000 pF electrolytic
and you'll see what I mean!). If the coil pri-
mary is switched off then the current flow-
ing through it is immediately transferred to
the secondary and, providing a current path
is available to it, will flow there.

The handy part about this is that we’re
only interested in currents — the voltage
across the primary and secondary doesn’t
matter. If the voltage across the secondary
is high then the current will decay very

quickly and if the secondary voltage is low
then the current takes a long time to decay,
but power is transferred to the output cir-
cuit regardless of the output voltage. This
type of circuit would seem to be ideal for
the battery charger and is the one I used. In
practice, the flyback converter is more criti-
cal in the design of the inductor than the
more conventional down converter but its
versatility often makes the design worth-
while.

Controlling the current

Some quick sums showed that if reason-
able charging currents were to be achieved a
few tricks were going to be needed if the
charger was to be small. The basic problem
with the flyback converter is that all the
power must first be stored in the inductor
before it can be transferred to the output.
This makes for a big lumpy inductor. To
minimize this, the first trick is to never
aliow the coil current to decay to zero but
turn the transistor on again after only part
of the coil energy has been removed. This
helps because the energy stored in the coil is
proportional to the current squared, but the
current rises in the coil linearly with time.
Suppose we had a monster coil with a one
henry inductance and applied one volt
across it for one second. After the second,
half a joule of energy would be stored in it.
If the current were allowed to run up for an-
other second then 2 amps would be flowing
and the energy stored would be 2 joules. In
other words, three times as much energy is
stored in the inductor during the second sec-
ond as was stored during the first. Clearly
it’s smarter to delete the first second alto-

gether. This is quite easy to do as all that’s
needed is to sense the secondary current
and turn the main switching transistor on
again after it drops to a preset level.

The next trick is to use an inductance of
only a very few microhenries. This is fine
(and obvious) and makes for a small induc-
tor physically, but it means that when the
input voltage is switched across the coil its
current rises very fast and hence the main
switching transistor on time becomes very
short if the primary current isn’t to become
excessive. It has been implicit in all that I've
said so far that the transistor can be
switched on and off instantly. Sad to say but
it can’t. An average power transistor takes
about a microsecond (less for fancy ones —
maybe 0.2 to 0.3 microseconds) and when
the switching transistor is neither on nor off
it has volts across it and current flowing
through. This means that when the transis-
tor is switching it has to dissipate power. If
you try to switch it on and off too fast then it
spends most of its life halfway and gets very
hot!

Fortunately, in recent years a new breed
of transistor has appeared on the market
called the power MOSFET. These devices
have the wonderful property that they
switch very, very fast. Instead of taking a
microsecond to switch they can, with cor-
rect drive, switch in about 50 nanoseconds
or so, allowing much smaller inductors to be
used while still getting good converter
efficiency.

If the main switching transistor is blind-
ingly fast then the output diode in the coil
secondary must be fast to match. Once

again devices are available, in this case P
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called Schottky barrier diodes. Power
MOSFETS and Schottky barrier diodes
have made a whole new range of very small
and very efficient converters possible and
recently have dropped enough in price to be
affordable by the hobbyist.

Design considerations

The basic converter consists of an induc-
tor, power MOSFET and Schottky barrier
diode but unfortunately there has to be
some control circuitry to make them work.
A variety of special integrated circuits are
available to do this but they’re pricy and can
be hard to get, so I decided to make ye olde
1LM339 quad comparator do the job. The
basic task to be performed is simply to turn
the power MOSFET on and off at the right
times but this requires a certain amount of
decision making.

The first and most important thing the
control circuitry must do is ensure that the
FET is turned off when the coil primary cur-
rent reaches its set maximum value. This
tends to avoid clouds of smoke and such.
Because the supply voltage is pretty much
constant for this application, I decided to
sense the actual voltage across the FET to
determine the right turn off time. Power
FET characteristics are fairly tightly con-
trolled (that’s part of what you pay the dol-
lars for) so for a given control voltage it’s
fairly certain that for a given drain-source
voltage the required current is flowing. Nor-
mally a sense resistor would be inserted be-
tween the source of the FET and ground to
sense FET current, but this has undesirable
side effects such as unwanted inductance
which degrades switching time.

Another decision is when to turn the FET
on again. In this case a sense resistor is nec-
essary. It must be in the output winding cir-
cuit and must not cause excessive power
loss. As peak current in the secondary (and
primary) is about 15 amps, the maximum
resistance is of the order of tens of mil-
liohms before the resistor starts to get hot.
It is not easy to make a resistor this small
and you can’t buy one off the shelf. I simply
used a short length of copper wire of the

right size carefully twisted so as to minimize
its inductance (see ‘“Construction’). The
actual value finally used was 13 milliohms.

The last control function to be performed
is to keep the FET off when the output volt-
age of the converter rises above about 17
volts. Otherwise, if the output were left
open circuit the voltage would rise until
something broke.

All of these functions can easily be done
using the comparators in the LM339.

The power MOSFET drive circuit is to-
tally different from the drive needed for a
conventional bipolar transistor. The control
or gate input of a FET is actually electrically
insulated from the rest of the device and
hence has an almost infinite input resist-
ance. This insulation is a VERY thin layer of
silicon dioxide and is easy to damage or de-
stroy with static discharge. You have to be
careful not to charge yourself up by shuf-
fling your feet across a nylon carpet then
touching the gate lead. Although the gate
input resistance is infinite there is a quite
large input capacitance that must be driven.
For the MOSFET used in the battery char-
ger the capacitance amounts to about
1.2 nF but this is magnified during switching
by miller capacitance from the drain to gate.
To turn the FET on, the gate must be taken
positive with respect to the source and the
basic principle is the more positive the bet-
ter (up to the maximum V of 20 volts).
Above about 12 volts the on resistance of
the FET is 0.12 ohms and if the gate is taken
to +20 volts this can be reduced to about
0.1 ohms. Since the dc supply voltage is 13.6
volts it doesn’t seem worthwhile going to
the trouble of generating an extra high volt-
age just to gain the extra little bit of efficien-
cy.
The actual drive that needs to be applied
to the gate is a square wave generated by
the control circuitry, which needs to deliver
almost no steady bias current but rmust be
able to give very high current spikes during
switching to charge and discharge the gate
capacitance. The total gate power needed is
very low so small T092 plastic transistors
can be used but they must be able to pro-
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Figure 2. Circuit waveforms.
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vide at least an amp of current into the gate
during the switch. Ideal transistors for this
application are the BC327 and BC337 which
are complementary npn and pnp devices.
The easiest way to use them is as emitter
followers. This way they provide current
gain for the output of the comparator and
deliver the current spikes on demand with-
out any transistor bias problems.

The heart of the battery charger is the in-
ductor (we all just love winding coils don’t
we!). Along with the range of power FETs
and fast diodes for switching regulators, a
range of inductor assemblies has appeared
on the market. The one I chose is a TDK
type PQ 20/16 core using H7C1 ferrite. The
core comes as a complete assembly with a
coil former and retaining clip. The core it-
self consists of two halves that are assem-
bled around the coil former. To get the re-
quired coil inductance it’s necessary to use a
spacer material between the two core halves
but more about this when we discuss con-
struction.

By far the most important property of the
core to be included in the design is that the
primary and secondary windings must be
tightly coupled together. If the two wind-
ings are simply wound one on top of the
other on the former, the coil will show an
excessive leakage inductance. This means
that part of the energy stored in the coil pri-
mary will not be transferred to the second-
ary and must be dissipated by the power
FET. To ensure the tightest possible cou-
pling the primary and secondary windings
are actually twisted together and then both
wound on the core as one.

As the converter is switching at quite high
frequencies (about 80 kHz) yet another
parasitic effect must be allowed for in the
coil. It’s been known for a long time that if
ac current is required to flow along a piece
of wire then it tends to flow only along the
outer surface of the wire. This is called the
skin effect and has the effect of increasing
the resistance of a piece of wire (ie a coil
winding) and the higher the frequency of
the current the higher the resistance. For
copper it works out that for 100 kHz a
0.5 mm diameter wire has its resistance in-
creased by about 12% so this seems to be
the thickest wire that can be used if all the:
copper is to do work. In order to make up
the total winding, many strands of 0.5 mm
wire are twisted together then wound into
the coil. To make the twisted wire strands
lie neatly together I used seven lengths of
wire in a neat hexagonal arrangement. This
wasn’t as hard as it sounds and resulted in a
very neat inductor (it worked well too!).

One last remark must be made about the
electrolytic filter capacitors on both the
input and output sides. The converter is
switching high currents and, because of the
long leads into and out of the converter,
most of the ac component of this current
must be carried by the filter electrolytics.



Fortunately the converter doesn’t have to
run reliably for 10,000 hours (you don’t flat-
ten your battery that often do you?), but if
the electrolytics don’t have a sufficient low
impedance it may upset the operation of the
converter. A good range of electrolytics is
San-hwa. In the prototype I used Rifa
capacitors. As a test in the prototype I
purchased some samples from a certain
aeronautically oriented gentleman’s estab-
lishment which were brand named REC.
The capacitors were beaut and small but
their series resistance was far too high for
switching regulators and they didn’t work!

Construction

By far the trickiest part of the project is
the winding and testing of the coil so let’s
get that one over with first. The winding
consists of 10% turns of seven strands of
0.5 mm wire twisted together. If you look
closely at the photo (right) you’ll see that the
strands are twisted together to make a neat
cable. The total length of this cable needs to
be about 600 mm long so to be sure you
need to cut seven lengths of wire about
700 mm long. To twist them together you'll
need an eggbeater drill or variable speed
electric drill and a small piece of Vero board
with holes drilled in it on 0.1 inch centres.
Feed all seven wires through holes in the
piece of Vero board as shown in Figure 3.
Notice that they form a neat hexagonal pat-
tern with the seventh wire in the centre.
Twist all seven wires together tightly at one
end for about 10 mm and place the twisted
end in the chuck of the drill. Next make ab-
solutely sure that all the wires are free and
untangled and have no kinks in them.
Stretch all the wires out straight and even,
and clamp their free end in a bench vice.

Now comes the fun bit. Pull all the wires
tight with the drill chuck and rotate the
chuck slowly so the wires twist together.
Have a helper hold the piece of Vero board
so it’s about 15 mm from where all the wires
are lying together and move the Vero board
along the wires as they twist up to maintain
the constant 15 mm spacing. This should re-
sult in a beautiful neat cable being formed.
The centre wire will become loose as the
other wires are wrapped around it, though
this didn’t give me any trouble. The end re-
sult of this exercise should be about 650 mm
of wire ready to be wound onto the former.

The first step is to trim about 20 mm off
the end of the wire, which is probably a bit
ratty, and then spread out 15 mm of the end
of the cable. Tin about 5 mm of the end of
four of the seven wires. You’ll see that the
coil former has two groups of four pins on
one side and two groups of three on the
other. Stand the former on its pins with the
two groups of four facing you. The four
tinned leads go onto the pins on the right.
This is the start of the primary and is con-
nected to the drain of the MOSFET on the
circuit board. Check what you're doing

WIRES TO VICE

VERO BOARD

WIRES TWISTED
TOGETHER

DRILL CHUCK

o o

HOLES USED IN
VERO BOARD

Figure 3. Wires are fed through the Veroboard, twisted tightly and placed in the drill chuck.

Close up view of mounted coil.

against the board layout to make sure
you’ve got it right. The last three wires are
tinned about 15 mm in from the first four
and are the start of the secondary. If you
look at the top of the former with the pins
facing away from you the coil is wound anti-
clockwise so you'll wind on about a quarter
turn of the four strand primary before the
three strand secondary joins the cable. The
start of the secondary is connected to the
power diode so once again you can check
that you’re doing it right by comparing the
coil former to the board layout.

The next bit is easy. Wind the cable
around the former until you’ve got one full
layer. This should take about five to five
and a half turns. Then wind on a second
layer to give the full 10 turns. Finish the
winding next to the unused three pin group
but don’t cut off the wires. Untwist the cable
for about 40 mm from where the winding
ends next to the three unused pins and tin
the ends of all seven wires. This is so you
can check for continuity and find which wire

should connect where. Using a multimeter
on the ohms setting, test for continuity be-
tween the group of three pins and the end of
the wires. Terminate the end of the second-
ary three wires on the unused three pins
then wind the other four wires another
quarter turn and terminate them on the
unused group of four pins. You should now
have a complete wound coil with all wires
terminated.

As a last check take four pieces of tinned
wire (resistor leads that have been cut off
are fine) and tack together the four wire
start of the primary, the four wire end of the
primary, the three wire start of the second-
ary and the three wire end of the secondary.
Now check that there is no continuity be-
tween the primary and secondary windings.
If there is, you’ve made a mistake and will
have to disconnect the end of both the pri-
mary and secondary and try again.

Next you must assemble the ferrite cores
around the coil. As previously mentioned,
the cores must be spaced slightly apart to
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PARTS LIST — ETI-341

Resistors................ all Va watt, 5% unless

noted

R1,6,7, 11 e 2k7

| Z——— ...4k3

R3, 15, 18 -k

R4..... ...330k

RS, 20 .10k

R8.... M

R9... ..470R

R10. .47k

R12. .2k2

R13. ..680R

R14,17 120k

R16...... .56k

R19.. 15k

R21.. 100R

R2R.... cm see text

Capacitors

(O S TR, 1000 (1mF) 16 V A1
electro

C3,6 100p ceramic plate

C4,5 ....470p ceramic plate

C7, 11 .... 1n_met poly

C8........ ...2200u (2m2) 25 V A1
electro

(€ I S 100n ceramic monolythic

CI0, =, | iy 4u7 35 volt tag tant

Semiconductors

[0 7. P SRNE—— Motorola MBR735 (any
Schottky barrier dlode In a
T0220 pack with a 7 amp
and 35 volt or greater rating
will do)

6V8 zener

.75 volt 1 watt zener
.yellow LED

.green LED

.LM339N

Motorola MTP12N10 or
MTP12N08

BC327

.BC337

see text

Miscellaneous

ETI-341 pc board; medium jifty box (41 x 68 x
130 mm); 35 mm length radial fin heatsink; 2 car
cigarette lighter plugs; heavy duty speaker cable;
LED mounting grommets; 2 x T220 mounting
washers, nuts and insulating washers; 4 x
25 mm tapped pc board stand-off spacers and
screws; 2 small self-tapping screws or 6BA nuts
and bolts; 75 mm length of 25 mm aluminium
angle.

Price estimate: $44.00

get an air gap. The gap needs to be about
0.6 mm to give the right inductance. Rum-
mage around and find some suitable materi-
al, remembering that you can’t use metal.
As an example, the cardboard used in
manila folders is about 0.25 mm thick so a
couple of thicknesses of this would be OK
or you may choose to find something else.
A vernier caliper or micrometer is a great
help here! Cut the material out to the same
shape as the two mating faces of the cores
and assemble them with the spacer material
in place. Clip the cores together using the
mounting clip provided and the core’s ready
for testing.

To test the coil leave the four wires
you’ve tacked on to test continuity in place
and add a 1k resistor in series with one side
of the primary. Tack a 1 microfarad capaci-
tor in parallel with the winding. Beg, bor-
row or whatever an audio oscillator and
connect the output to the oscillator to the 1k
resistor. The earth end of the ostillator goes
to the other end of the primary. Now moni-
tor the voltage across the coil with an oscil-
loscope or wide band ac voltmeter. You
should find a nice sharp resonance at
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around 50 kHz. Anywhere between 30 kHz
and 70 kHz is fine — the current sensing in
the electronics will look after any discrepan-
cies. To a large extent this test is optional
provided the spacer is the right thickness;
the electronics will look after any minor dif-
ferences. That’s the hard bit done.

The charger was built into a plastic box
with a metal base bought from Dick Smith
Electronics. I wanted it to be as small as
possible so, after working out the compo-
nent area needed, I opted for the 130 x 67 x
41 mm size (they seem to have about 800
different sizes!). If you’re making your own
artwork watch out for the board dimensions
as the components use all the available
space. There are also a few tricks used in
the board layout to avoid unwanted effects

s0, all in all, it’s probably better to use the
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layout exactly as it is. For example, the
reference ‘ground’ for both inputs for pins 4
and 5 of the comparator are next to each
other (ie the ground ends of R21 and R22).
This is because there is only a small voltage
drop to be sensed across R22 and the high
currents through the inverter can easily gen-
erate voltage drops along earth tracks that
will swamp it. Probably the safest way is to
buy a ready-made board or get the ETI art-
work already checked.

All the components including the two
high power devices mount directly onto the
board. This is because the stray lead induct-
ances associated with long leads can slow up
the switching and degrade inverter efficien-
cy. Once you’ve made or bought the board
it's assembled normally. Make sure that the
electrolytic capacitor and diodes go in the
right way. R22 is not actually a resistor but a
piece of copper wire 0.36 mm in diameter

(27 AWG). To get the required resistance
you'll need 80 mm of wire if you use this
diameter but you can vary the diameter and
vary the length to suit. Don’t use too finer
and shorter wire though, as an appreciable
amount of power is dissipated and it’ll get
hot.

To mount the wire, first tin both ends for
about 2 or 3 mm then fold the wire double.
Twist it together tightly to minimize induct-
ance effects then spread out the two ends
and solder them in. Finally fold the twisted
wire to make it neat and get it out of the
way. Both the power MOSFET and the
Schottky diode are mounted with their flat
mounting surfaces facing away from the
centre of the board. Make sure that the sol-
dering iron is earthed before soldering in the
MOSFET. If it isn’t, there is a good chance
you'll damage the gate insulation when you
solder the gate lead — and the MOSFET is

HOLES FOR

HEATSINK
A (SEE TEXT)

PN

12.5mm
(MORE IS OK)
=

75mm

7mm

i

!
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4 55mm—~

HOLES FOR
POWER DEVICE
MOUNTING
(SEE TEXT)

Figure 4. The metal bracket used to mount the power devices and heatsink.
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the most expensive device on the board!
When both power devices are correctly
placed their mounting surfaces should be in
the same plane ready for attachment to the
heatsink mounting bracket.

To prepare the box ready for the board
drill two Ya-inch holes for the indicator
LED:s and insert the plastic mounting clips.
Cut four pieces of lead wire about 100 mm
long (preferably of different colours so you
don’t have to peer into the box all the time
to figure out which is which) and bare and
twist the ends for about 5 mm. For the two
LED:s the longer lead must be connected to
the positive. Carefully clip off the shorter
(cathode) leads about 7 mm from the base
and solder your chosen coloured leads to
them. Make life easy for yourself by writing
down on a piece of paper what connects to
what then repeat the process for the two
anode leads. Insert the LEDs into the clips
and push the mounting rings over the clips
to hold them in place. Finally, carefully
bend the LED leads down flat against the
inside of the box as the electronics uses all
the space. Drill a hole in either end (right in
the middle — the dimensions aren’t critical)
tq pass the power leads in and the box is
done.

Next comes the metal box lid. Carefully
position the assembled board exacrly in the
centre of the lid (a little measuring to make
sure is a good idea) and mark the positions
of the four mounting holes. Drill the holes
9/64 inch or 3.6 mm. The heatsink must be
attached to the centre of the lid. I used a
heatsink bought from Jaycar but any one
that’ll fit onto the lid will do, so long as it’s
got plenty of size to get rid of the power.
Under the worst conditions it has to dissi-
pate 15 to 20 watts (depending on how well
you build it!). The heatsink could be held
onto the lid with the screws that attach the
mounting clip but I've found it’s usually a
pain to try and assemble several bits at the
same time so I attached the heatsink right in
the centre of the lid with two self tapping
screws. | had to file away part of the four
corners of the heatsink a bit to clear the
board mounting holes — make sure this is
OK before screwing it down.

The power devices are attached to the
heatsink with a small metal bracket! [ used a
piece of aluminium extrusion but you could
just as easily use a sheet metal one that has
been bent up (see Figure 4). Drill two holes
in the edge of the heatsink, about 5 mm in
from the edge in the flat central part nor-
mally used to mount the transistors. The
holes should be about 20 mm apart and
4 mm in diameter.

Next, carefully position the mounting
bracket so its inner face (where the devices
will finally mount) is parallel to the edge of
the lid and exactly 10 mm in from the edge.
The end of the hracket should be in from
the end of the lid by about 13 mrh but it’s



best to hold the board up to the assembly
you're marking to see what you’re doing.

Finally, drill the two holes you've marked
out. In the prototype 1 actually tapped
threads in these two holes but self-tapping
screws would work as well so long as they
are big. As this bracket must conduct waste
heat to the heatsink it must be clamped
good and tight. Also, nuts and bolts can’t be
used as the nuts would be a bit hard to get
at.

The board is mounted on the lid with four
1-inch tapped metal spacers. Attach the
spacers 10 the board and the board to the
lid. The heatsink bracket should lie nicely
against the power device mounting surfaces.
Mark where the holes in the power devices
lie on the bracket (it’s a bit awkward but |
did it OK) then take the board off the lid
and the bracket off the heatsink. Drill the
last two holes in the bracket to clear the
insulating hardware that comes with the
power devices and mount the bracket onto
the power devices using all the insulating
hardware. Connect up the power leads to
the board and the cigarette lighter plugs to
the other ends of the leads making abso-
lutely sure that the positive connects to the
centre pin of the plugs. The input lead
should only be a metre or so long but the
output can be as long as you like. Finally,
using the piece of paper you’ve kept, con-
nect up the four leads from the LEDs in the
lid to the board and it’s ready for testing.

Testing

Before turning anything on, double-
check that the zener diode ZD2 is in and the
right way round. If it’s the wrong way round
it will burst into flames and if it isn’t in at all
the MOSFET will have a hard time. Con-
nect a voltmeter across the output and set it
to 20 or 30 volts range. Finally, apply power
to the input (if you're using a power supply
watch the polarity!). There should be a
current in-rush as the power is applied then
the current should drop to about 20 mA.
The output voltage should jump to about 17
volts. The ‘charging’ LED1 will not come
on as the converter has only to maintain the
charge on the output capacitor, but the
‘charge completed’ LED2 should light.
Anything else means you've got trouble.

If the output voltage goes off scale then
the regulation circuit isn’t operating or D4 is
in the wrong way. As a final check discon-
nect the voltmeter from the output and, if it
has a 10 A range, set it to this then briefly
connect it to the output. The meter should
read about 6 amps and the ‘charging’ LED1
should come on. Also the ‘charge complet-
ed’ LED2 should go off. Don't leave the
ammeter across the output for too long
though, as the power devices aren’t con-
nected to the heatsink. If all is well you can
screw the board onto the lid and the heat-
sink mounting bracket onto the heatsink.

HOW IT WORKS — ETI-341

The battery charger is a basic flyback or ring-
ing choke converter using voltage sensing
across the main switching transistor to deter-
mine peak coll and current sensing in the coil
secondary to set coill minimum current.
Switching Is done using a power MOSFET so
the converter can operate at high frequency
and an LM339 quad comparator is used to
perform all control functions.

The converter operates by switching on
the main transistor Q1 and allowing current
to flow through the primary of L1. Since the
voltage across the coil is constant, the cur-
rent through it will rise linearly with time. As a
power MOSFET which Is turned hard on be-
haves very much llke a reslstor, then with the
rising current in the coll the voltage across
Q1 aiso fises. As Q1 is on, its gate Is heid at
about 13 volts by the output of the compara-
tor IC1 pins 1, 6 and 7 through the driver tran-
sistors Q2 and Q3.

The positlve voltage on the MOSFET gate
means that the negative input of the compar-
ator IC1 pins 2, 4 and 5 is also held positive
through R9. This makes the output of this
comparator, which is used to sense coil sec-
ondary current, negative and reverse bias (or
at least not forward bias) D1. This leaves the
negative input of the MOSFET drive compara-
tor pins 7, 6 and 5 to be set by the potential
divider R4 and R5. This situation remains
stable as long as the coll current doesn't ex-
ceed its peak value.

As soon as the coil primary current
reaches Its maximum value, the voltage on
the comparator pin 6 rises above that set on
pin 5 and the comparator output changes
state. This turns off Q1 and positive feedback
through C3 and C4 ensures a fast and clean
switch. The 12 to 15 amps that was flowing in
the primary winding is immediately trans-
ferred to the secondary circuit and flows
through D2 and R22. R22 Is the secondary
current sense resistor and the current flows
In such a direction as to take the end of the
coil and the end of R22 negative. As the
power FET is off, its gate is at ground poten-
tial and hence pin 4 of the current sense com-
parator Is also at ground. R17 and R18 couple
the negative voltage from the current sense
resistor to the positlve input pin 5. As current
runs down in the coli secondary the voltage
across R22 decreases lineariy until pin 5 of
the current sense comparator starts to go
positive.

At this time the output of the current sense
comparator goes rapidly positive and for-
ward biases D1. This takes the positive input
of the FET drive comparator positive and
hence the output of the comparator goes
positive and turns the FET on agaln to repeat
the cycle. Thus the current through the coll is
switched between a maximum value set by
the on state voltage drop across the power
MOSFET and a minimum value (nominaily
half of the peak value) set by a sense resistor
in the secondary circuit.

To monitor the converter output voltage a
zener diode is used to generate a reference

voltage which Is applied to a controt compar-
ator, IC1 pins 8, 9 and 14. As the reference is
applied to the positive input of the compara-
tor and some hysteresis Is needed in the volt-
age control, R12 is in series with the input
and R10 provides positive feedback around
the comparator. A simple potential divider
R19 and R20 transfers the output voitage and
applies it to the negative Input of the compar-
ator. Thus If the output voltage of the con-
verter rises above about 17 volts, pin 14 of
IC1 goes negative and holds the gate drive to
the MOSFET off.

One last problem remains to be soived
which is that when current Is flowing into the
secondary circult it momentarily raises the
output because of the unwanted series
resistance of the filter capacitor C8. This is a
rather unknown property as the quality of the
electrolytics will vary with the brand. Its ef-
fect is to ralse the voltage on pin 8 during the
current rundown and prevent the current
control comparator from turning the FET on
agaln until all the current had been trans-
ferred. This reduces the charge current out of
the converter.

To avoid this, the fourth comparator in the
IC is used to sense when current is flowing in
the secondary circuit and disable the output
voltage comparator pins 8, 9 and 14. When
current is flowing in the secondary circuit the
anode of the main diode D2 is positlve and
when the power FET is on it goes negative.
Thus it’s an easy business to translate this
large voltage swing to suitable levels for the
comparator Input.

R15 and R16 ensure that the large diode
voltage swings don't exceed the maximum
input voltages. When current is flowing In the
secondary, the output pin 13 goes to ground
and pulls pin 8 of the output voltage compar-
ator negative. This ensures that pin 14 re-
mains positive during the secondary current
cycle of the Inverter and ailows the power
FET to be turned on again at the correct time.
When the output in 14 is negative and holding
the converter off it also passes current
through the green LED2 to indicate that the
output voltage has reach 17 volts and charg-
ing is completed.

Also, when the converter is running and
current is flowing in the secondary circuit the
drain of the MOSFET is above the positive
rall. This turns on D3 and passes current
through the yellow LED1 and R1 to Indicate
that the converter is running.

Zener diode ZD2 (75 volt) Is placed be-
tween the drain of the FET and ground as
there Is always a small amount of energy that
isn’t coupled to the coll secondary winding.
This energy is stored in what is called the
transformer primary leakage inductance.
Since the power MOSFET switches In a few
tens of nanoseconds there is no time for the
transistor to safely dissipate this energy and
it will produce excessive voltage spikes on
the primary and draln. ZD2 absorbs these
spikes and prevents the FET from being
damaged.

Finally, ease the whole works into the box
and screw down the lid. The whole unit is
then ready for use.

A final word of warning: if the charger is
connected the wrong way round and at-
tempts to draw charge off the flat battery,
then that is exactly what it will do. Unless
the flat battery is absolutely dead flat then

everything will appear to be just fine except
that the flat battery will be sucked dry to
charge the good one — a waste of time.
Also, when you’re using the unit, the higher
the input voltage the quicker the battery
will be charged so leave the engine idling
while it’s running unless you're not in a
hurry. {
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Sealed lead acid & nickel cadmiym
 rechargeable batteries 7 imium_

. COMPLETE RANGE

OF BUTTON CELL STACKS ¢+~ °

assembled in Australia to customers specifications.

15-17 Normanby Road, Clayton, Vic. 3149 Phone (03) 544 8411
31 Phillips Street, Thebarton, S.A. 5031 Phone (08) 352 2066
248 Johnston Street, Annandale, N.S.W. 2038 Phone (02) 692 0999

KIKUSUI

WE'RE NOT RIDING
ON A REPUTATION:
WE'RE MAKING ONE!

| “6‘“ cos 904

3 CHANNEL
8 TRACE

Full DUAL TIMEBASE with
5nS resolution.

Useful TRIPPLE TRIGGER
function: CH1, CH2 or VERT.
MODE, which triggers both

M'C OF@S$S$Of scrics

by MULTITECH
e BEST SOLUTION

FOR LOW COST uP

— CONTROL
INTERFACING
DEVELOPMENT
EDUCATION

Fully assembled and tested with THREE manuals included

CH1 & CH2 if the signals are

COS 5042 not synchronised.

® Alternate DELAY sweep function ® PEAK-PEAK trigger
level lock @ Variable HOLD-OFF @ Built-in DELAY LINE @
Linear AUTO-FOCUS.

Other QUALITY KIKUSUI oscilloscopes
® COS-5020 20MHz 2CH (on NSW Gov't contract 83/661) '
® COS-5041 40MHz 2CH dual timebase, low cost % |
® CQS-5100 100MHz 3CH delay, dual timebase
® DSS-5020 20MHz + Digital storage, with

1MHz sampling

i EMONA INSTRUMENTS

A = nterpnses Pty Lig

NOW
OPEN
SATURDAY
MORNINGS

division of Emona
1st Floor

720 George St
Sydney, 2000.
Phone: (02) 212-4599

The Original MPF-1B

® 2-80 Cpu

@ USER FRIENDLY 2K MONITOR for MACHINE
CODE ENTRY and 2K TINY BASIC

® SOCKETS FOR P10 & CTC

® 4K ROM, 2K RAM (Expandable)

® 36 Key Keyboard

® 6 digit. 7 segment display

©® BREAD BOARD/ W. WRAP AREA

® 40 PIN Z-80 BUS SOCKET FOR
INTERFACING

The Advanced MPF-1 Plus

® 2.80 CPU
® 8K MONITOR with
TEXT EDITOR
TWD PASS ASSEMBLER
LINE ASSEMBLER
MACHINE CODE ENTRY
® 4K RAM, 8K ROM (Expandable)
@ QWERTY Keyboard
® 20 digit. 14 segment display
® 40 PIN 2-80 BUS SOCKET FOR
INTERFACING
® BASIC & FORTH options availabie

The full range of option boards includes: ® 1/0 & MEMORY
® VERSATILE EPROM PROGRAMMER @ PRINTER
® SPEECH SYNTH ® SOUND GENERATOR ® WIRE
WRAPPING BOARD ® BREADBOARD

ALSO AVANABLE FROM-
NSW Davrad Electromcs Sydney Phone 267 1385
Geoft woog Electromcs Ply Lig. Rozelle
Phone 810 6845
Emtronics Sydney City 2110531
Martin De Launay [Newcastie) Pty Lid. Phone 52 8066
Ciectronic Components Pty Lta. Fyshwick
Phone 80 4654
Batec Systems Ply Lia Bosbane Phone 369 5900
Nortek Townsvilie Phone 79 8600

VIC  Radw Parts Group. Metpournc
Phone 329 7883

WA Hinco Engineenng Py Ltg. Perth
Phone 381 4477

SA im's Communicabion Systems Pty Lig.
Pon Adelade Phone 47 1688

TAS George Marvey Eleciromcs. Hobart
Phone 34 2233
George Harvey Electronics. Launcesion
Phone 316533




?;% ACTIVE

ELECTRONICS

289 LATROBE STREET, MELBOURNE 3000 PH. {03) 602 3499
887 SPRINGVALE ROAD, SPRINGVALE 3171 PH. (03) 547 1046

9am - 5.30pm MON-THURS 9am - 7.30pm FRIDAYS 9am - 12noon SATURDAY
ALL YOU HAVE EVER WANTED IN AN ELECTRONIC STORE - AND MORE!

SUPER SEMI SPECIALS

TYPE DESCRIPTION PRICE TYPE DESCRIPTION PRICE
TLO8I1 Op Amp .75 Z80A S.1LO.-9 6.MHZ 925
CA3140T  Fet Input Op Amp 1.40 78M12CV 12V .5A Pos. Regulator Tozzo .75
LM335Z Precision Temp Sensor 1.25 78M15CV 15V .5A Pos. Regulator Tozzo 75
LF347 J Fet Input Op Amp 210 78M24CV 24V 5A Pos. Regulator Tozzo .75
CA3I140E Quad Op Amp 95 LM555 Universal Timer .35
6800P M.P.U. 495 LM741 G.P. Op Amp 35
6808P M.P.U. with Clock Ram 8.00 LM2902 Quad Op Amp .50
6809P C.P.U 8/16 Bit 8.75 LM324 Quad Op Amp .60
6810P 128 x 8 Static Ram 2.75 4002B Dual 4 Input Nor Gate .35
6820P PLA. 3.75 401B Quad Z input Nand Gate .35
6844P Direct Memory Access Controller 8.50 4020B 14 - Stage Binary Ripple Counter .95
6850P A.CLA. 3.75 40238 Triple 3 Input Nand Gate .40
6854P Advance Data Link Controller 7.95 4093B Quad Z Input Nand Schmitt Trigger .60
68A09P  PIA. 9.25 40106B (74C14) Hexschmidt Trigger .60
68BI0P C.P.U. 8/16 Bit 4.75 BC287 Audio Amp PNP T039 .40
68B45P ADLC 12.50 BC337B Audio Amp NPN T092 .20
P8212 8 Bit In/Out Port with 3 State Output 2.60 BC338 Audio Amp NPN T092 .20
P8253 Programmable Interval Timer 5.90 PN2484 Low Level Amp NPN T018 35
PB8259A Programmable Interup Controller 5.90 2N2894 Saturated Switch PNP T092 .50
P8279-5 Programmable Keyboard/Display Interface  6.50 2N3819 N Channel J Fet .50
280 CP.U. 2.5 MHZ 4.00 PN4121 G.P. Amp 40V PNP 15
Z808B CP.U. 4 MHZ 9.25 2N6028  Programmable Unijunction Transistor .60
280 CT.C. 2.5 MHZ 4.00 P25 Power Darlington 60V 5A PNP .85
280 S.1.0.-1 2.5 MHZ 9.25 TIP3055 Power Transistor 60V 10A NPN 1.00
280 S.1.0.-2 2.5 MHZ 9.25

4164-15 150NS 64K x 1 DYNAMIC RAM $2.65 ea.

STOP PRESS 6116-4  200NS 2K x 8 EMOS RAM $5.50 ea.

ONLY PART OF OUR LARGE SEMICONDUCTOR RANGE

KITS

TYPE DESCRIPTION PRICE TYPE DESCRIPTION PRICE
AE 1000 AEM 3500 Listening Post 27.50 AE 1012 Capacitance Meter 6.25
AE 1001 AEM 6500 60/120W Utility Mosfet Amp 45.00 AE 1013 Digi Chaser 17.40
AE 1002 AEM 6500 Addon Parts for 120W Version 15.75 AE 1014 Diode Tester 3.30
AE 1003 Logic Puiser 12.30 AE 1015 Dual Power Supply 11.80
AE 1004 Eprom Programmer for 2716/2732 AE 1016 Dual Tracking Supply 18.90
includes ZIF Socket 30.00 AE 1017 8 Watt Amplifier 9.70
AE 1005 Microcomp I.A 3 Chip Z80 Computer Kit AE 1018 FM Bug 6.80
A low cost introduction into AE 1019 Logic Designer 20.90
microcomputer programming 55.75 AE 1020 Logic Probe 1.55
AE 1006 TEC 1B Computer 98.00 AE 1021 Logic Puiser 12.30
AE 1007 TEC IB Computer Power Supply inc. AE 1022 Min! Frequency Counter 18.90
transformer and case 44.25 AE 1023 Stereo Mini Mixer 23.10
AE 1008 Combination Lock 7.50 AE 1024 Square Wave Osclllator 4.70
AE 1009 - Counter Module 21.70 AE 1025 Stereo VU Meter 14.00
AE 1010 Seven Segment Display 11.40 AE 1026 Noo Volatile Ram 23.20
AE 1011 Cube Puzzle 17.90

All Active kits include full assembly instructions and the component
layout is printed on each circuit board to simplify construction.

MAIL ORDER HOTLINE ggis T —

e TRl 289 Latrobe St., Melbourne 3000, Ph. 602 3499 or
‘03' 67 131 z lie BE w5 887 Springvale Rd., Springvale 3171. Ph. 547 1046

52550999 3400 1200 pka  $10.00



Kits to suit everyone at

EA AM STEREO
DECODER

AM stereo is now broadcast n
Australia on an expenmentat basis
This add-on decoder works with the
Motorola C-QUAM system,

EA Oct.'84) 84MS 10

al KB4101 $24.95

EFFECTS UNIT

An “effects untt” that can create

phasing, flanging, echo, reverb and

vidbrato effects

gA June.'83) B3IGA6
at. K83060 §75.00

MOSFET POWER

AMPLIFIER
Employing Hitachi Mosfets. this
power amplifier teatures a 'no
compromise’ design, and is rated to
deliver 150 W RMS maximum

and features extremely low
harmonic. lransient and
intermoduilation distortion.
(ET1 Jan.'81) ET1 477
Cat. K477

$69.50

50 W AMPLIFIER
MODULE

Cat. K44880 $27.50

(Heatsink optional extra)
100 W AMPLIFIER
MODULE
Cat, K44801
{Heatsink optional extra)

150W BASS AMP
Tius quitar amp for impeccable bass.
layers features many faciities
'ound On expensive ‘commercial
ones. 1 delivers 150 wats into 4-
ohms, has a i-band graphic fimiter
line out and br-amp faciities
(ET1 Aug. 84) ETi 1410
Cat. K54100

$29.95

$299

PARABOLIC

MICROPHONE

Build a low cost parabola along with
a high gain headphone amplitier to
help when iistening to those natural
activities such as babbling brooks,
SINQING birds of perhaps even more
simster noises The current cost of
componenets lor this project 1s
around $15 including sales tax, but
not the cost of batteries of
headphones. (EA Nov,'83) 83IMA11

$15.00

Cat Kg3110

30 V/1 AFULLY
PROTECTED POWER
SUPPLY

The last power supply we did was
the phenomenally popular ETH-131
Thuis low cost supply features full
protection, output vanation from OV
o 30V and setectable current mit
Both volatage and current metering
is provided. (ET1 Dec."83) ETI 162

Cat. K41620 $52.50

b §

50V 5A LABORATORY
POWER SUPPLY

New switchmode supply can deliver

anywhere from three to 50V DC and

currents of 5A at 35V or lower

Highly efficient design

(E l]ay.June'BG) 83PSS5
K83050

$149

a
it

LAB SUPPLY

Fully variable 0-40V curent limited
0-5A supply with both voltage and
current melenn?'(rwo ranges:
0-0.5A/0-5A) This employs &
conventional senes-pass regulator
not a switchmode type with its
attendant problemns, but dissipation
is reduced by unique relay switching
system switching between laps on
the transformer secondary.

(ETt May'83) ET) 163

Cat. K41630 $175.00

40 W INVERTER
This 12 240 Vinverter can be used
1o power vt:}) mains appliances rated

up to 40 W, or to vary the speed of a

turntable. As a bonus, it will also
work backwards as a trickle charger
totop
15 on. (|
Cat. K8:

the battery when the power
A May'82) 82IVS
2050 $54.50

ELECTRIC DUMMY LOAD
With this unit you can test power
supplies at currents up to 15 Amps
and voitage up 10 60 Volts t can

sink™ up fo 200 Watts on a static
tes! and you can modulate the load
10 lorm dynamic tests.
(E?I’ga.'w) ET1147

Cat. K41470 $109

ZENER TESTER
A simpie low cost add-on tor your
mutimeter. This checks zeners and
8ads out the zener voitage directly
on your multimeter. it can also check
LEDs and ordinary diodes
{ETIMay'83) ETt 164

$9.50

B

TEMP PROB
Can measure temperature trom -50-
10 150~c. It simply plugs into your.
muitimeter - great for digital
muitimeters Accuracy of 0.1«
resolution 01 0.1<¢

{ET1 June'83) ETI 153
Cat. K41530

$24.50

!

EPROM PROGRAMMER

1t you have ever wanted to rewrite or
extend the operating system of your
microcomputer or it your're
interested in dedicated
MICIOProcessor applications then
this EPROM Programmer is just the
thing. it is an inexpensive unit that
uses readily avallable IC's,
Interfaces directty to the expansion
bus on the back of all the popular
8080/Z80 microcopmputers and
programs 2708's, 2716’s, 2758's
and 2732's. (EA July '80) 80PP71
Cat. $79.50
{Horwood case supplied)

| Z e

W
EPROM PROGRAMMER
EP1

No need for a Micro with EA’s great

Eprom Programmer suitable for
271672758 Eproms.

(EA Jan.'82) 82EP1

Cat k82013 $47.50
With Textool Socket $59.95

L S g
le o 3

FUNCTION GENERATOR
This Function Generator with digitai
readout produces Sine, Tnangle
and Square waves over 3 frequency
range from below 20Hz 10 above
160H2 with low distortion and
envelope stabiity. It has an inbuilt
-aigit trequency counter for ease
and accuracy of frequency sefting
{EA April '82, 82A03A/B)
Cat. KB2040
Cat KB2041

$87.50

MUSICOLOR IV
Add excrtement to parties, card
nights and discos with EAs
Musicotor IV hght show. This is the
iatest in the famous iine of
musicolors and it offers teatures
such as four channel “color organ
Plus four channel light chaser, front
panel LED display. internal
microphone, single sensitivity
conirot plus opto-coupled switching
Tor increased sal
(EA Aug '81) 81MC8
Cat K81080

$89.00
{5€0 BiancER
-t L
%
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VIDEO ENHANCER

100°s SOLD

Like lone controls in a hi-fi amplitier,
touch up the signal with this Video
Enhancer. (EA Oct '83) B3VE 10
$35.00

Cat. K83100

& fecvorme Auawsne

Y vioe0 ameLren

VIDEO AMPLIFIER
Bothered ba smeary colours, signal

beats and AF interference on your
computer display? Throw away that
cheap and nasty RF modulator and
use & direct video connection
nstead, 's much better! The Video
Amplifier features adjustable qain
and provides both normal and
inverted oulputs. Power i1s derived
from a 12V DC plugback Supply.

EA Aug '83) B3VAS

at. KB3081 $15.00

SERIES 5000

PRICES SLASHED!

By directly importing and a more technically orientated organisa-
tion, ROD IRVING ELECTRONICS can bring you these products at
lower prices than their competitors. Enjoy the many other advan-
tages of RIE Series 5000 kits such as “Super Finish” tront panels at
no extra cost, top quality components supplied throughout. Over
1,000 Sold.

For those who haven't that time and want a quality hi-fi, we also sell
the Series 5000 kits Assembled and Tested.

WHY YOU SHOULD BUY A “ROD IRVING ELECTRONICS "
SERIES 5000 POWER AMPLIFIER.

* 1% Metal Film resistors are used where possible.
* Aluminium case as per the original article.

* All components are top quality.

# Over 1000 of these kits now sold.

# Super Finish front panel supplied at no extra cost.
Please note that the “Superb Quality" HeatsInk for the Power
Amplifier was designed and developed by ROD IRVING
ELECTRONICS and is belng supplied to other kit suppliers.
SPECIFICATIONS: 150 W RMS Into 4 ochms

PPOWER OUTPUT: 100 W RMS int0 B ohms (255 V SUPPLY)

FREQUENCY RESPONSE" 8 Mz 10 20 Mz. +0- 0409828 Hz1065

KHz. +0-3d8 NOTE: These ligures are determined solely by passive filters

INPUT SENSITIVITY: 1 vV RMS lor 100 W oulput

HUM: 100 dB below tull Output {flat).

NOISE: 116 dB below tull output {ftat, 20 KHz bandwiath|

2nd HARMONIC DISTORTION: <0 001% at t KMz {0.0007% on Prototypes) at 100 W output using &
256 V SUPPLY rated at 4A continues <0 003% at 10 KHz and 10O W

3rd HARMONIC DISTORTION: <0 0003% for alt frequencies less than 10 KMz and al powers below
choping

TOTAL HARMONIC DISTORTION: Determined by 2nd Harmonic Distortion (see abovek
INTERMODULATION DISTORTION 0003% at 100 W (5D Mz end‘? KH2 mixed 4 1)

STABILITY: Unconditionad.
Cat. K44771. Assembled and Tested $499

PREAMPLIFIER
THE ADVANTAGES OF BUYING A “ROD IRVING ELECTRONICS"
SERIES 5000 PREAMPLIFIER KIT ARE:

* 1% Metal Film Resistors are supplied.
* 14 Metres of Low Capacitance Shielded Cable are supplied (a

bit extra in case of mistakes).

* English “Lorlin" switches are supplied (no substitutes here).
* Specially imported black anodised aluminium knobs.
Available Assembled and Tested. (We belleve that dolar for dollar
there Is not a commerclal unit avallable that sounds as good)

SPECIFICATIONS:

FREQUENCY RESPONSE: High-leve! input: 15 Hz-130 KH2, 40,
RIAA equalisstion, £0.2 dB

DISTORTION: 1 'KHz <0003% on all Inputs (hmit of 1 on
mnation

S/N NOISE: High-Levelinpul, master full with tespect 10 300 MV input signal at full output{1 2V) >92 98
flal > 100 08 A-weighted MM inpul, master full. with respect to hull output (1.2V) 8t 5 my. 1nput 50 ohms
source resistance connected: >86 dB Hat 192 dB s-weighted MC input, master hult, wilh respect to tult out
Put(l 2V 8nd 200 uV mput signal >71 08 fal >75 dB A-weighted

Cat. K44791. Assembled and Tested $599

t 9B Low-Level Input - contorms to

9 due to nose

THIRD OCTAVE GRAPHIC EQUALIZER

SPECIFICATIONS:

BANDS: 28 Bands from 31.5 Hz to 16 KHz.

NOISE: <0.008 mV, sliders at 0, gain at 0 (-102 dBO).

20 KHz BANDWIDTH DISTORTION: 0.007% at 300 mV signa,
sliders at 0, gain at 0; maximum 0.01 9%, sliders at minimum.
FREQUENCY RESPONSE: 12 Hz-105 KHz, +0, —1 dB, all controls

'!Isaot'os*r AND CUT: 14 dB. 1Unit.$199
Cat. K44590 2 Units..$379

POST & PACKING: $10 per SERIES 5000 KIT.




ELECTRONIC
MOUSETRAP

This clever electronic mousetrap
disposes of mice instantly and
mercitully, without fail, and resets
itselt automatically. They Il never get
away with the cheese again’

(ETI Aug '84) ET1 1524
Cat K55240

Lo

$29.95

PH METER KIT
Build this pH meter fot the Ssimming
pool season is here againt From
swimming pools to fish tanks to
gardening.this pH mater has many
apphications around the home. Thrs
unit features a large 3'/2 digit liquid
crystal disptay and resoltion to

01 pH units, making 1l suitable for
use n the laboratory as well
(EA Dec.82) B2PH12

. KB2123 $139

1W AUDIO AMPLIFIER
A low-cost general-purpose,l watt
audio amplitier, suitable for

Increasing r computers audio
level, etc. (EA Nov.'84)
Cat KB4111 $9.95

-

CUDLIPP CRICKET
A tascinating Electronic Crcket with
just two 1Cs. The Cudlipp can be

ed 1o ugEyow home, othice etc!
Great funl {

us: b f
Cat KB?O??A b 825322.00

"

-~

8

PHONE MINDER

Dubbed the Phone Minder, this
handy gadget funchions as boih a
bell extender and paging unit, or it
can perform either luncton
separately. (EA Feb. 84) 84TP2

$24.00

Cat. K84021

SOUND SIMULATOR FOR
MODEL TRAINS

Fancy a diesel sound simulator tor
your model train layout? This crcudt
mounis inside the tran for added
realism and even vares its ‘speed’
according to the throttie setng
EA Nov. B4|
at KB411(

$18.00

BIPOLAR PROM

PROGRAMMER

Every digital workshop should have
one! Can be used to program the
poputar tusible-hink PRO! S Iike the
745188/288, B2523 & 825123 etc
(ET) June'83) ET!1 688

Cat. K46880 $49.50

SAVE!

SAVE!

RADIOTELETYPE
CONVERTER FOR THE
MICROBEE

Have r computer ponl Ihe latest
news from the international
shortwave Pews service. Just hook
up this project between your short
wave feceivers audio output and the
MicroBee parallel port. A simple bit
of software does the decoding.

Can be hooked up 0 other
computers too. (ETI Apr.'83)
WAS $20.00 NOW §14.95

CYLON VOICE

Have your voice transtormed into
that of the simister sounding Cylons.
Great fun and scary! (EA Jan 81)
WAS 519.95‘EOW $14.95

!
UNIVERSAL RELAY

BOARD

Qperating a relay to switch heavy
cutren! of mains voltages is a
common requirement in electronic
control applications. This project
permits a refay 10 be switched in 8
vaniety of ways and form a variety of
inputs. (ETI May '81, ETI257)

WAS $13.50 NOW $9.95

VOICE OPPERATED

RELAY

EA's great Voice Operated Relay
can be used to control a tape
recorder, as a VOX crcurt for a
transmitter or to control a shde
projector. {EA Apr 'B2) B2VX4
WAS $15.00 NOW §10.95

e

15V DUAL POWER
SUPPLY

This simple project is suitable for
most projects requinng a dual
voltage (ETI 581, June 76)

WAS $17.50 NOW $12.95

PREAMP FOR
PAGING AMP

A versatile preamp with separate
bass, trebie and volume (ETI 1421)

WAS $20.00 NOW $14.95

KITS FOR THE
MICROBEES!

For those of you with Microbees and to coincide
with ETI's “Microbee lift out”, we have compfled this
special section of kits for Microbee computers!

COMPUTER DRIVEN
RADIO-TELETYPE

TRANSCEIVER
Here's what you've been asking for.
a full trasmit-receive system for
computer dnven radio teletype
staton. The software provides all
the latest “whizz-bangs™ ke
split-screen operation,
automaticaily repeating test
message, printer output and more
The hardware uses tned and proven
techniques. While designed to team
with the populas Mircos tips are
avaialble on interfacing the unit to
oéhﬁv computers.
{l Nov,'84) ETI 755
. Ka7550 $139.00

ROM READER

FOR MICROBEE

So you've written your 32K
"Adventure’ program and you're
impressing all your friends with the
graphics and the witty fext - bul
they're not Impressed at how long it
takes to load the goldang program
trom tape! Then again, loading
those short, useful utilities from tape
takes a frustrating few minules when
you're hot to get on with the job. This
project fixes that - transfer those
tape progvams to EPROM and load
them with the ROM Reader

{ETI678, ETI MARCH '84)
Cat. X46780

$34.95

MICROBEE EPROM

PROGRAMMER
This simple, low cost EPAOM
ﬂogvammev Just plugs into the
icroBee's VO port and enables you
10 save programs in any of five
diferent common EPAOMs which
can then be used In your MicroBee
or any other microprocessor-based
system. As the MicroBee VO port is
effected with a Z80 P1O chip, this
programmer can be used with any
other systemn employing the same
0. (ET1668, ETH)
Cat. K46680 $48.50

MICROBEE PROPORTIONAL

ANALOGUE JOYSTICK
The joy of 8 joystick! A twiddle ol the
ngers as your spaceship races
through the coSmos, Zapping space
invaders and other various baddies
with seanng photon torpedoes. Ora
tank on a battietieid, dodging the
mines. Or your Tiger Moth bucks
through the turbulance as youf
skiltul fingers guide it gently towards
alanding. Fasten your seatbelts,
folks, because with this latest ETH
project, you'll be joming the tun.
(ET1674, DEC '83)
Cat. 46740 $49.50

regards, Howard Rider.
General Manager

. r“; m '
ol

MICROBEE SERIAL-TO-
PARALLEL INTERFACE

Most microcomputers worth
owning have an ‘RS232 connector,
of port, through which serial
communications (inputoutput) 1s
conducted. lt1s a convention that, for
hsting on a printer, the BASIC LLIST
or LPRINT command assumes a
printer ks connected to the R§232
port. Problem is, senal interface
printers are more expensive than
parallel ‘Centronics’ interface
panters . Save money by busidin
this intertace. (ET1 Jan 84) ETY 675

Cal. K46750 $59.00

®

L}

MICROBEE PARALLEL

PRINTER INTERFACE
Nick-named "the Bee pee
interface™, this project allows you 10
connect your Microbee 10 a printer
having a "paraliet or ‘Centromics’
input. [t's simple to build and low in
cost (ET1671, ETI Oct '83)

Cat. 46716 $14.95

HARD COPY FROM
YOUR MICROBEE

Here is the "cheap and simple’ way
to get printout from your Microbee
Teleprinters can be obtained for less
tham $100 (as cheap as $30, evenf)
and they make quite an acceptable
subshiute if you can't afford a ‘real’
printer. This project interfaces your
Microbee to a teleprinter

{ET1672, ETIOCT 83)

Cat $15.95

FAIR DINKUM RS232
FOR MICROBEE

The Microbee, among other home
computers, has a ‘sort of RS232
port i that it doesn't implement
negative-going portion of s ouput
signal (TxD) Most peripherals with
an RS232 input can cope with that,
but inevitadly, there are those that
cant, This project fixes that.

(ETI 676, ETI FEB '84)

Cat K67680 $34.95

Y

MICROBEE LIGHT PEN
Ths simpue, low cost dewce plugs
into the Microbee’s B-bet port and
gives you an ‘entry’ into the worid
ot ight pens and interactive
software. (ET1 649, ETI August '83)

Cat. K46490

$19.95

MULT! SECTOR ALARM

STATION
Protect your home from intruders
with this up-to-the-minute burgular
alarm system, fis easy to build, cosls
iess than equivalent commercial
units, and features eight seperate
inputs, individual sector control.
battery back up and self-tes! facility
Specifications:
® Exght sectors with LED status
indication.
Two delayed entry sectors
Vanable exit, eniry and alarm
time seftings: entry delay vanable
between 10 and 75 seconds; exit
delay variabie between § and 45
seconds: alarm time variable
between 1 and 15 minutes.
Reststive loop sensing: suils
both normalty open and normally
closed alarm sensors.
® Batlery back-up with in-built
charger orcuit

® Buit-in siren drniver
Compiete kit including deluxe
prepunched metal work and
electronics tor only..

$119

Cat. K85900

PARALLEL PRINTER
SWITCH

Tired of plug swapping when ever
you want to change from one printer
10 another? This low-cosl project
should suit you down 1o the ground
It fets you have two Centronics:type
printers connected up permanently.
$0 that you can select one of the

other at the flick of a switch,
{ET1666. Feb. '85)
Cat. 46660 $69.95

STEREO ENHANCER
The best lhinF about stereo 1s thal it
sounds good! The greatest stereo
tu-fi system loses its magnihcence o
the eflect 1§ SO narrow you can't hear
. This project lets you cheat on
being cheated and creates an
*enhanced stereo effect with a small
wnit which aftaches to youf amp.
(ET11405, ETI, MAR '85)

$79.50

Cat. K54050

LOW BATTERY
VOLTAGE INDICATOR

Knowing yout battenes are about 10

gtve up on could save many an
embarrassing situation. This simple
low cost project will give your early

warning of powet faliure, and makes

a handy inner’s project.
EM ZBOb?Mch 35?'

Cat. K42800 $7.95

300 BAUD DIRECT
CONNECT MODEM

Modem? What do | want with 3
modem? Think of these
advantages:

o Can't aftord a floppy disc? Use
youf telephone t0 access one tor
the cost of a call.

® Bored with your old programs?
Download hundreds of free
programs.

® Want to get in touch with feltow
computer enthusiasts? Use
“slectromc mail,

® Ever used a CPM system?
CP-DOS? UNIX? Well a modem
will make a your computer a
remote terminal on some of the
most exciting syslems around.

Save on ready built modems

$99

Cat.

3 1 3

Just areminder to all the
people who live in
Melbournes northern
suburbs, that there's our
NORTHCOTE store for
your convenience!

ri

ROD IRVING ELECTRONICS
425 High Street,
NORTHCOTE, 3070
VICTORIA, AUSTRALIA
Phone (03} 489 8866
TELEX: AA 38897

48.50 A'Beckett Street,
MELBOURNE, 3000
VICTORIA, AUSTRALIA
Ph.(03) 663 6151

Mail Order and
correspondance:
P.O.BOX 235
NORTHCOTE 3070

MAIL ORDER
HOT LINE

(03) 481 1436

POSTAGE RATES

$1:39.99 ..,... $2.00
$10-324.99 .... $3.00
$25-349.99 .... 34.00
$50-399.99 .... $5.00
$100-199 ...... $7.50
$200-3499 . ... $10.00
$500 plus . ... $12.50

This Is for basic postage
only, Comet Road freight,
buiky and fraglie items
will be charged at
different rates.

Be=

Errors and ommisions excepted




Project 695

VZ-200 TERMINAL

With the addition of a low cost V.21 modem this project will
get your Dick Smith VZ-200 talking to the world! Designed
and developed by the DSE Research and Development team
at North Ryde, the ETI-695 must be the cheapest way to get
a 300 baud glass terminal going yet.

THE VZ-200 was very good ‘value for
money’ when it was released by Dick Smith
Electronics a few years ago. The last batch
sold was heavily discounted and no doubt
many were snapped up by ETI readers,
especially RTTY enthusiasts after the ETI-
756 RTTY adaptor appeared in Nov/Dec
’84. This project extends the VZ’s capability
to operate as a 300 baud serial terminal,
Although the VZ-200 is no longer available
the unit will also work with the latest VZ-
300 computer which has an improved
keyboard.

Construction

The pc board is designed to fit into a VZ
expansion case which adds a professional
finish to the project and is recommended.
The case needs a bit of surgery to mount the
DB-25S connector, so mark out the cut at
the back of the ‘top’ half of the box (the

72 — ETI August 1985

larger piece). The connector sits flush with
the lip of the half-case. Drill the two mount-
ing holes for the DB-25S and screw it in
with the 12 mm x 4BA screws and nuts.

Check over the pc board before com-
mencing construction, look for broken
tracks, bridges and undrilled holes. The
prototype pc board has been tinned and had
a couple of holes covered by the solder.
These are best handled by heating the spot
with a soldering iron and a bit of solder
wick, if you try and force the component
leads through such blocked holes you run
the risk of lifting the copper away from the
board and breaking bits off.

Start off by soldering in the ten wire
links. One of them is near a mounting hole
and should be bent around the hole to leave
it uncovered, the other nine links should be
straight and tight.

The 44-way edge connector can go in

next. It mounts from the component side of
the board (of course). The solder tails
should be pushed through the board so that
the bottom of the plastic part of the connec-
tor is flush with the copper side of the pc
board. This is necessary to fit the finished pc
board correctly into the case, so make sure
the connector is aligned before soldering.

Some of the resistors mount on their
ends. Be careful not to bend the leads too
close to the resistor body to avoid breaking
the leads off.

Solder in the capacitors before the
diodes, since the two electrolytic caps are a
wee bit close to diodes D4 and DS, which
mount on their ends.

The two smaller transistors Q1 and Q2
can go in next, followed by Q3 which should
be bent over if it is a BD139, as in the
photograph. Solder the IC socket and the
four ICs being careful to avoid solder
bridges between the pins.

The three wires to the DB-25S connector
were brought to the copper side of the pc
board on the prototype; you may wire from
the component side if you prefer before
soldering.

Place the bottom half of the case down
and push the 44-way connector through the
slot in the end with the copper side of the pc
board uppermost. Align the two pc board
holes with the mounting pillars and fit the
top half of the case. Finish off by putting the
case screws in and the project is ready to
test.

Testing

Make sure your VZ-200 is operating
properly before connecting the project. The
interface plugs into the memory expansion
port which is the largest on the back of the
computer. Power should be switched off
while inserting or removing the unit.

Testing is best done with a 300 baud ter-
minal (or another computer emulating one)
otherwise you will have to call a friend or
bulletin board with a modem. To actually p
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Project 695

PARTS LIST — ETI-695

SOFTWARE OPERATION

NOTE — A complete kit of parts can be obtained
from your Dick Smith store.
Resistors................. all a W, 5%
R1,2,3,4,10 .4k7
1k
.33k
.10k
.3k3
.. 2k7

....100n ceramic
... 10n polyester (greencap)
100 16 V RB electrolytic

Semiconductors
iC1....
1C2....

7415138

2516 “VZRS" EPROM
V1.5 or later

..74LS74

IC4. 74LS33

IC5. ‘555 timer

Q1. BC548

Q2. BC557

Q3. BD139 or BC639

D1,2 1N60 Ge diodes

DSy .. ...1N914

I i 1N4002
Miscellaneous

Printed circuit board “VZRS232"; VZ expansion
case; 44-way female edge connector right angle
pcb mounting; DB25S chassis socket; 2 x 12 mm
4BA screws and nuts; 24 pin DIP IC socket:
tinned copper wire, hookup wire, solder, etc.

Price estimate: $49.95

The VZ terminal Interface Is totally software
based. This text Is to serve as a functional
description of the operation of this
software.

The software resides In an EPROM on the
Interface board and maintalns a data area in
RAM at 8000 hex. in this data area are the
flags and values used by the terminal soft-
ware. At power-up these values are set to
pre-defined values of 8 data bits, 1 stop bit
and no parity. The unit Is 300 baud only.

After the power-up sequence has been
compieted, the software goes into a loop
waiting for keyboard input from the user. At
this time the user can select one of seven
menu options, these are:

0) go to the terminal;

1) select full/half duplex;

2) toggle printer output on/off;

3) set number of data bits (7 or 8);
4) set number of stop bits (1 or 2);
5) set parity (odd, even or none);
6) set If to cr option

If the user has selected one of the op-
tions 1-6, the appropriate action is taken
and displayed on the screen. If option 0 is
selected the software goes into terminal
mode.

It the user selected option 0, the system
begins looking for either keyboard Input or
Incoming serlal data. If a key has been
pressed on the keyboard, then the software
gets the value of that key, determines if it Is
a ‘return to maln menu’ key (shift-x); it this
Is so it returns to the main menu, otherwise
it sends the character to a routine that de-
codes it into bits and sends it serlally to the
Interface hardware. It also adds start, stop
and, optionally, parity bits. if the duplex op-
tion Is set to half, it will echo to the screen
as well,

It incoming serial data Is found (by de-
tecting a transition from a stop to a start
bit), the software goes Into a ioop, reading
bit seven of a port and encoding the incom-
Ing serial data bits into a byte, taking due
consideration to the state of the start bit,
stop blt(s) and optionaily the parity bit.
After a valld character is assembled it Is
sent to the screen and optionally to the
printer.

The terminal operation continues until it
detects a shift-x key, at which time it re-
turns to the main menu.

| e
\+§v| RD lwl;lu'l’mrsn

+9v
r RS
1k
4 8 k]
7
ics R6
6
1 5 2

VZ-200 REAR PANEL LAYOUT p o
2
. 1oma NMi Wi o7 A3 A A7 a9 FES A
+ b o / \

CHARGE PUMP
CIRCUIT

MONITOR » TV,
16 1 30
LT
LTI
T il o ’ | | \ ‘
(i 111 |
A1t [ a13 ns/ D4 NC | oo |iNT \Meno\ NC | NC NC [ N [ Nc | Ds | Dy l At \ A0
/ \ -
[ , fL-4 o 4 / I B
NC A12 A1: ok D3 A0 DI HALT WR +ov NC  +sv D7 RD - a4 a7
MEMORY EXPANSION CONNECTOR 1/0 EXPANSION CONNECTOR

74 — ETI August 1985




+9v

o |WR
Vee
e — 0 49V
40 |WREQ
21 |45V
——0 VCC
Clm= ==c2
100n 100n
R2
- = - 4K7
35 Ao 1
b =y 7 AC-A15 .
T [z
1 a3
o—.._———/
9 [aa A
8 Tas A
Z;AG A
g_“_’_J
=
E:uo
24 |A A 18| CE
?5— A12 / 19 Al
o /—-———MO
206__A|J A 22 id
27_|a1e 4 3|
i ) / Y i1 ork?
Y 2 e IC2 D§ 16
:g_oo ¢ k] i os 5
:g__:m jEsSEEL ) LS
g4 N r——‘s A3 pal2
3 {03 ol s pall! \
30 jo4 Y 4 7 10 )
gy . Al D1 ——
:§: 6 SRR aame .
14 |07 N Do-D? 12 o7
=
MAIN CIRCUIT DIAGRAM
—
(D
22 \ ' -
\ |
11/ /i \?' '
| /[ @l ¢
- | .
= \ {5
1\ v p—
44 WAY :: L v § SR
EDGE A h ~
CONNECTOR $ - s
Q
| o —_—
7 =3
- \4-: %\'\ A1)
L — Y| QS
(-]
- e —————— .
COMPONENT OVERLAY

R13

&7

ETI August 1985 — 75

>



Project 695

START

- J

IS PRINTER
ECHO OPTION
ON

SEND CHARACTER
TO PRINTER
IF READY

NO

s MAIN MENU «
Y
OPTION 1 OPTION 5 gﬁIm_l,
SELECT m s # Ol SET ET CRALF
FULL/HALF PRINTER DATA BITS STOP BITS PARITY OPTION
DUPLEX :
—4—‘ Ek?enl T‘%MNAL P
- v (s
A -t
ASSEMBLE DATA
cuec:l:gn YES BYTE FROM STOP
INCO START, PARITY
SERIAL DAT & DATA BITS
y NO
NO CHECK FOR
KEYBOARD
INPUT L ]
YES
FINISH WITH
- AL TERMINAL 1
_\(@crsn
NO
7 -
FLOW CHART DISPLAY CHARACTER
ON SCREEN,
SEND SERIAL DATA
DISPLAY CHARACTER
WAS IT A YES & SEND TO PRINTER
CARRIAGE IF OPTION SET.
RETURN THEN MAKE AN LF
CHARACTER
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HOW IT WORKS — ETI-695

The terminal interface provides a Dick Smith
VZ-200 or VZ-300 computer with the hardware
and software necessary to emulate a simple
300 bit/s terminal. The software supports full
or half duplex operation and has a printer
echo option to record the conversation.
THE VZ-200 COMPUTER

The baslc VZ-200 computer employs a Z80
microprocessor running at a clock speed of
3.58 MHz. Two 8K x 8 mask-programmed
ROMs contaln the Microsoft BASIC Interpret-
er, while three 2K x 8 static RAMs provide
program memory.

A 6847P-1 video controller chip and a fur-
ther 2K x 8-bit static RAM form the heart of
the computer’s video section.

A simple software scanning scheme is
used for the keyboard. The keys are arranged
in eight rows, each of which can be pulled
down to low logic level by diodes connected
to the eight least significant address lines
(A0-A7). The other sides of the keys are con-
nected to six column lines, which are con-
nected to six of the inputs of a gated octal
butfer, and also to six pull-up resistors. The
octal butfer’s outputs are connected to the
six least significant data lines of the
processor (D0-D5).

Simplified decoding is used for selection of
the various I/0 devices in memory space. The
memory address ranges occupied are as fol-
lows (in hexadecimal notation):

VZ-200 MEMORY MAP (WITH TERMINAL)

0000-1FFF basic ROM 0

2000-3FFF basic ROM 1

4000-47FF terminal EPROM

4800-4FFF spare space, can be used with
2532 EPROM

5000-57FF receive data, data on data bit 7

5800-5FFF transmit data latch, data sent on
data bit 7

6000-67FF not used In terminal

6800-6FFF keyboard, cassette
speaker, VDC

7000-77FF video RAM

7800-8FFF inbuilt user RAM

9000-FFFF reserved for memory expansion
modules

interface,

Note that due to the simplified addressing,
the output latch serving the cassette output,
speaker and video display controlier effec-
tively occupies all addresses from 6800-6FFF
Inclusive. Similarly the keyboard/cassette
input buffer also occupies all of this address

range, although the individual rows of keys
effectively occupy discrete addresses.

For more information on the VZ-200 con-
sult the VZ-200 Technical Reference Manual
available from Dick Smith Electronics.

THE TERMINAL HARDWARE

The project connects to the VZ-200 through
the memory expansion connector (P2) and Is
memory mapped.

IC1 decodes the Z-80’s address lines to
provide select signals for the EPROM iC2, the
transmit latch IC3 and the receive data gates.

The incoming RS232 signal is converted
from a —12/+12 voit signal to a TTL compat-
ible signal by T1, thence to IC4 where it is
gated with the 5000-57FF enable signal. If this
enable signal is true (active low) the received
data iIs inverted and fed to data bit D7 where it
Is read by the terminal software.

The outgolng TTL signal is sent from data
bit D7 to IC3 where it Is latched. The clock for
IC3 is provided by gating the processor write
enable with the 5800-5FFF output from IC1.
The output from IC3 is level shifted by T2 and
T3 to obtain an RS$232 compatible signal. The
negative voltage used by T3 is generated In a
charge pump circuit based on IC5, a '555
timer.

SOURCE CODE

A complete documented source code listing
of the software wili be avallabie on the Dick
Smith Bulletin Board in the near future (ac-
cording to Steven Engels of Dick Smith
Electronics). The listing Is too long to repro-
duce in the magazine. THE DSE-BBS Iis
reached on: (02)887-2276 within Australia;
+61 2 887-2276 on ISD.

The DSE-BBS is online 24 hours except
on Fridays between 3 pm and 5.30 pm East-
ern Standard Time.

TECHNICAL INQUIRIES

As the complete project including soft-
ware was developed at DSE, ali inquiries
about the VZ-200 terminal project should be
directed to Dick Smith Electronics.

communicate you have to enter the terminal
mode from the menu by typing 0.

Providing the character length, parity and
stop bits are identical you should have no
trouble using the ETI-695 as a simple
terminal.

We had some problems using the printer
echo command with an Admate DP-80
printer using version 1.5 of the VZRS
EPROM. This may be fixed in later ver-
sions, after our publication deadline. @

HEXADECIMAL MACHINE CODE LISTING VZ-RS V1.5

ADDR 0 T S2Em 4 S 6 7 8 9

0100: AA S5 E7 18 C3 84 41 4F 4E 20
0110: 4C 48 41 4C 46 0C 56 5A 2D 32
0120: 20 52 53 20 32 33 32 20 2D 20
0130: 4E 20 31 2E 35 0D 28 43 29 20
0140: 49 43 4B 20 53 4D 49 54 48 20
0150: 4F 4E 49 43 53 0D 2D 2D 2D 2D
0160: 2D 20 2D 20 2D 2D 2D 2D 2D 2D
0170: 2D 20 2D 20 2D 0D 30 SD 20 45
0180: 45 52 4D 49 4E 41 4C OD 31 SD
0190: 48 41 4C 46 20 44 55 SO0 4C 45
01A0: 4C 0D 32 50 20 54 4F 47 47 4C
01BO: 54 45 52 20 20 3A 4F 46 46 0D
01CO: 20 23 20 44 41 54 41 20 42 49
01D0: 20 0D 34 SD 20 53 45 54 20 23
OL1EO: 42 49 S4 53 20 3A 31 20 20 00
OLF0: 20 50 41 52 49 54 59 20 20 20
ADDR g | g5 1.6 8 9

0200: 20 OD 36 5D 20 41 44 44 20 4C
0210: 52 20 20 20 20 3A 4F 46 46 0D
0220: 2A 2A 20 57 48 45 4E 20 49 4E
0230: 4E 41 4C 20 2A 2A 2A 2A 2A 2A
0240: 49 46 54 20 2D 20 58 20 54 4F
0250: 54 45 52 4D 49 4E 41 4C 20 20
0260: 2A 2A 2A 2A 2A 2A 2A 2A 2A 2A
0270: 2A 2A 2A 2A 2A 2A 2A 2A 2A 2A
0280: 00 00 00 00 F3 31 00 90 21 90
0290: 00 ED BO 3A El 80 FS 3E 01 32
02A0: 4D 43 21 00 80 CD 4D 43 Fl 32
02B0: 93 41 ES CD 66 44 B7 28 FA D6
02C0: F2 21 CE 41 87 SF 16 00 19 SE
0200: DC 41 F7 41 38 42 47 42 0B 42
02E0: 3E Ol 21 11 40 28 04 AF 21 OD
02F0: 80 Ol 04 00 ED BO C9 21 DOF 80

B C 05 B " ADDR Dl o 2

46 46 46 55 4C 0300: C9 21 El
30 2F 33 30 30 0310: OE 45 28
45 52 53 49 4F 0320: C9 7E B7
39 38 35 20 44 0330: 07 40 01
4C 45 43 54 52 0340: 02 3E 37
20 2D 20 2D 2D 0350: 3E 31 32
20 2D 2D 2D 20 0360: 42 CD 6E
54 45 52 20 54 0370: 28 E7 FE
46 55 4C 4C 2F 0380: 28 D7 CD
3JA 00 46 55 4C 0390: 2E 43 O
20 50 52 49 4E 03A0: FE 01 20
SD 20 53 4S5 54 0380: Bl 4F CB
53 20 3A 38 20 03C0: 4E C4 23
53 54 4F 50 20 0300: 31 80 D6
SD 20 53 45 54 03E0: 32 00 S8
20 20 3A 4E 20 03F0: 1C 79 B7
B c D F

20 54 4F 20 43

2h 2A 2A 2A 2A

54 45 52 4D 49

2A 20 20 53 48

45 58 49 54 20

2A 2A 2A 2A 2A

2A  2A 2A 2R 2A

00 00 00 00 00

11 00 80 01 E7

80 21 15 40 CD

80 CD 50 34 21

38 F6 FE 07 30

56 EB E9 56 42

42 3A EO 80 B7

32 EO 80 11 00

19 80 CD 21 42

4 5 6 7 8 9 A B G f o 3

11 79 80 CO 21 42 C9 3A 61 80 FE 4E
FE 45 OE 4F 28 02 OE 4E 79 32 61 80
01 28 01 AF 77 21 OA 40 B7 28 03 21
00 ED BO C9 3A 31 80 FE 37 3E 38 28
31 80 C%9 3a 49 80 FE 31 3E 32 28 02
80 C9 CD S6 43 CD 1D 43 20 OE CD 8F
4F 3A DF 80 B7 C4 S3 44 CD 66 44 B?
C8 F5 CD C6 42 F1 4F 3A EO 80 B7 79
43 4F 3A DF 80 B?7 C4 53 44 18 CA

43 3A 31 30 D6 30 SF 06 08 OE 00 78
78 FE 08 28 OE 18 OE 3A 00 S0 E6 80
CD 23 43 10 E6 CD 3A 43 A 61 80 FE
79 C9 FS 3E FF 32 0Q 58 CD 23 43 3A
47 F1 PS5 4F CB 39 3E 00 38 02 3E 80
23 43 10 FO Fl 4F 3A 61 80 FE 4E 28
61 80 ©2 03 43 FE 45 3E 80 28 08 3E

continued
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MACHINE CODE LISTING CONTINUED

ADDR Oy X2 =2 4 L SEaOIaL 8 9u i B CLTIDNS: | &

0400: 00 18 04 FE 4F 18 F4 32 00 58 CD 23 43 3A 49 80
0410: D6 30 47 AF 32 00 58 CD 23 43 10 F7 C9 3A 00 50
0420: CB 7F C9 F5 C5 CD 2E 43 CD 2E 43 Cl1 Fl C9 CS 3E
0430: 23 06 0B 10 FE 3D. 20 F9 Cl C9 CD 2E 43 CS5 3E 22
0440: 18 EF FS C5 Ol FF 4F CO 60 00 C1 F1 €9 7E B7 C8
0450: CD 6E 43 23 18 F7 21 00 70 22 E5 80 1l 01 70 01
0460: FF 0l 36 60 ED BO AF 32. E4 80 32 00 68 C9 FS ES
0470: €5 D5 CD 7A 43 D1 Cl E1 Fl C9 ED 5B ES 80 FE OC
0480: 28 D4 FE OD 28 7E FE 08 28 35 FE 09 28 16 PE 0A
0490: 28 4A FE 07 CA SO 34 CB 7F 20 08 FE 20 F8 CD SD
04A0: 44 CB F7 12 13 ED 53 BS 80 3A E4 80 3C 32 E4 80
04B0: FE 20 F8 CD F3 43 3A DF 80 B7 C8 CD 49 44 C9 3A
04CO: E4 80 B7 28 OA 3D 32 E4 80 1B ED S3 E5 80 C9 ES
04D0: 21 00 70 B7 ED 52 E1 C8 3E 1F 18 EA 3A E4 80 4F
O04E0: 06 00 C5 CD F3 43 Cl EB 09 EB ED 53 ES5 80 79 32
04F0: E4 80 C9 3A EL 80 F5 3JE Ol 32 EL 80 CD 04 44 Fl

ADDR o1 2 3 L S15°| LI6L 8 8 9 A B C.Dp & _F

0500: 32 E1 80 C9 ES EB 3A E4 80 SF 16 00 B7 ED 52 3a
0510: EL 80 B7 28 04 11 20 00 19 EB 21 00 72 B7 ED 52
0520: 28 OA ED 53 E5 80 AF 32 E4 80 E1 C9 21 20 70 11
0530: 00 70 01 EO 0l €D BO 21 EO 71 11 EL 71 Ol 1F 00
0540: 36 60 ED BO 11 EO 71 18 D9 CD C4 05 CB 47 CO CD
0550: E2 3A C9 CD C4 05 CB 47 €O 79 C3 8D 05 FE 61 D8
0560: FE 78 DO E6 SF C9 21 FE 68 OE 08 06 06 7E F6 04
0570: 1F 30 58 10 FB CB 05 0D 20 FL 06 04 21 DF 68 7E
0580: CB 57 28 30 CB 05 7E CB 57 28 3A CB 05 CB 57 28
0590: 38 CB 05 CB 05 7E CB 57 28 11 CB 05 7€ CB 57 28
05A0: 11 3E FF 32 E2 80 AF 32 E3 80 C9 3A E3J 80 CB D7
0580: 18 05 3A E3 80 CB CF 32 E3 80 3E FF 32 £ 80 AF
05C0: C9 OE 03 18 06 OE 02 18 02 OE 01l 21 0S5 45 1lE 00
05D0: 3A E3 80 CB 57 28 04 1E 60 18 06 CB 4F 28 02 1E
O0S5E0: 30 3E 08 91 4F 3E 06 90 47 CD'FA 44 83 06 00 4F
05F0: 09 7E 21 &2 80 BE 28 C7 77 C9 AF B9 28 05 C6 06

ADDR o1 2 3 hooBi6 7 8 9 A B G, D LEM.

0600: OD 20 FB 80 C9 54 57 20 45 S1 52 47. 53 20 44 41
0610: 46 42 58 20 43 SA 56 35 32 20 33 31 34 4E 2E 20
0620: 2C 20 4D 36 39 2D 38 30 37 59 4F OD 49 50 55 48
0630: 4C 3A 4B 3B 4A 00 00 00 00 00 00 00 00 00 00 00
0640: 00 00 65 00 00 00 00 25 22 20 23 21 24 00 3E 00
0650: 3C 00 SC 26 29 3D 28 40 00 00 00 00 00 00 00 00
0660: 3F 2A 2F 2B 00 14 17 00 05 11 12 07 13 00 00 Ol
0670: 06 02 18 00 03 1A 16 00 00 00 00 00 00 OE 00 00
0680: 00 00 0D 00. 00 00 00 00 00 19 OF 00 09 10 15 08
0690: OC 00 OB 00 OA FF FF FF FF FF FF FF FF FF FF FF
06A0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
06B0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
06C0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
06D0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
06E0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
06F0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

ADDR 0 1 2 3 @ iS" 6 W 8 9 A B C D E F

0700: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0710: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0720: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0730: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0740: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0750: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0760: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0770: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0780: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0790: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
07A0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0780: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
07C0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0700: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
O07E0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
07F0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

Features Prices

8MHz 80186-3 (10MHz optional) Kit '995.00
Up to IMbyte parity checked memory A&T 1250.00
Two serial parts to 38400 baud Mini Kit 250.00
Centronics printer interface

Double density 8” or 5%" floppy disc interface TurboDOS  395.00
gAStI s%rrsl disc interface Manual 25.00

00 s

CMOS battery backed calendar clock
TurboDOS operoting system available
DESIGNED AND MANUFACTURED IN AUSTRALIA

POSITRONIC COMPUTERS

1'STRATHAIRD CLOSE, DIAMOND CREEK, VIC. 3089 (03) 438 2713

All + 20% Sales Tax

ELECTRONICS
PROJECTS
DESIGNER

Have you ever wanted to work for your
favourite electronics magazine? Have you ever
wanted to command the attention of an audience
of tens of thousands, to have some say in the
editorial direction of Electronics Today or to work
long hours for little money?

Electronics Today needs an experienced E&C
or electronics graduate. The successful applicant
will be required to design and build projects and
write them up for publication.

We are looking for someone with enthusiasm
who might also be a practising hobbyist. Some
writing experience would be an advantage.

Salary $18,000 to $22,000 depending on
experience.

Phone the editor, David Kelly, on (02)
663-9999, Mon to Fri, 8.15 to 9.30 am.
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ETI-695: VZ-200 terminal

Was developed in association with Dick
Smith Electronics and supply should, there-
fore, not be a problem unless you happen to
live in the Kermadec Islands. Just place
about fifty odd dollars in your sweaty little
paw and trot down to the local store.

ETI-341: Electronic jumper leads
lan Thomas’s method of restarting your old
bomb after you went into the boozer and
forgot the lights were on is called the Elec-
tronic Jumper Leads. Jaycar in Sydney and
Altronics in Perth will be supplying a kit for
this one.

ETI-251: Op-amp power supply
All the parts for this are as common as mud.
We got the transformer we used in the proj-

WANTED: AWA HF LINE AMP, gain -6 to
+6 dB, cable length to 1200’. Also, manual, clr-
cuit, etc for Yaesu FT200 A/O WS62 Mk ill a/o
Weston radio tel LM-230. (046)84-1061.

FOR SALE: MARCONI SIGNAL generator TF
801D/1 10 to 470 MHz, 0.1 uV to 600 mV $150.
(02)406-5338.

FOR SALE: SCHOMANDL FDI frequency meter
30-920 MHz with manual or exchange HF ham
gear. Alan Wooinough (VK4GO), PO Box 26,
Lawnton, Qid 4501. (07)285-3346.

FOR SALE: AWA $S5220 TRANSCEIVER, 6 ch,
2-15 MHz, 100 W AM/SSB with ac supply, mic,
tuned whip, base, manual. VCG. $300 or swap
Comm Rec, Scope or WHY. (046)84-1061.

FOR SALE: SUPERGOLF simplified, entertain-
ing, graphics throughout, continuous scores
$16.50, One-day International Cricket $15, Test
Cricket $16.50. G. Gardoz, 1 Yarana Dr, Mt
Helen, Vic 3350.

SHOP AROUND

ect from Arista. Altronics in Perth will be
selling it as a kit, and promising 24 hour
turnaround on their mail order business.

Jaycar has asked us to inform those of
you waiting with baited breath for the
Capacitor Discharge Ignition kit by lan
Thomas (February 1985) that they are avail-
able once again after a drought caused by
lack of components.

VSI is in the marketplace if you need
Motorola parts, but advises that a $5 mini-
mum exists.

If you have trouble with any of these
components try All Electronic Components
in Melbourne, which will probably be doing
all of this months projects as Kits.

Artwork
For those constructors willing and able to

make their own pc boards and/or front
panels, we can supply same-size film trans-
parencies of the artwork, positives or nega-
tives as you require. From the list given
below, select what you want and address
your request/order to:

‘ETI-xxx Artwork’
ETI1 Magazine
Waterloo NSW 2017

When ordering, make sure you specify posi-
tives or negatives, acording to the process
you use. Your cheque or money order
should be made payable to ‘ETI Artwork

Sales’. Prices' for the artwork for this

month’s projects are as follows:

ETI-695 (pcb) ..coevvvvnninnnee R, - % )

ETI-341 (front panel) ........cc..oeeunnee $4.30
(PCD) rvereerreeiereeienieenaen $4.30

ETI-251 (front panel) . $6.25
(PCb) cenvvinninnes B rs Bl THE $4.80

FOR SALE: DISK DRIVE MPI51 5% SSDD
unused suit SYS80, TRS80, M’'Bee, Acorn 34
pin connector. $170. (042)96-6623.

FOR SALE: $100 9-SLOT motherboard, 640
vDU, two Eprom boards $150 ono. D2 kit $80
ono. Encoded keyboard in case $50. SYM-1
microcomputer memory expansion board,
Eprom programmer, documentation $350 ono.
Michael (049)54-8135.

FOR SALE: DISK DRIVE M4854 1.6 meg $260,
also GP100 printer $95. R. McKenzie, 35 Moore
Ave, Croydon, Vic 3136. (03)723-3937.

FOR SALE: MICROBEE tape copier, backup at
300/1200, change auto start, remove double
headers, etc $9.80 incl postage. J. Arnold, 36
Victoria St, Rooty Hill, NSW 2766. (02)625-8950.

FOR SALE: LOTUS 1-2-3 Tutorial and operating
system diskettes for IBM-PC with Spreadsheet,
info management, graphs. $340. A. Naser, 12
First St, Granville, NSW 2142. (02)682-6861.

FOR SALE: TEKTRONIX 454 dual beam
150 MHz delay CRO and 603 storage monitor.
M. Sherift, 457 Sydney Rd, Balgowlah, NSW
2093. (02)949-2454 bh, 982-6525 ah.

FOR SALE: EPROMS 2708 50c, 2716 $1.50,
2532 $2.50. D2 microcomputer plus documenta-
tion $100. S100 9 slots with boards $150. Mike,
9 Main Rd, Cardiff Hts, NSW 2285. (049)54-8135.

FOR SALE: SUPER 80 32K with sockets, BASIC
ROM, S100 expans, parallel/serial Interface,
power supply, manuals. $300. D. Allen, PO Box
30, Cocos (Keeling) Is, indian Ocean 6799.

FOR SALE: THE CHEAP Video Cookbook, Z80
tech and users manuals, CP/M assembly lan-
guage programming, 2 x Z80A CTCs, PIO, light
pen — sult TRS80 etc M'Bee Edasm ROMS.
$95. Will. sep. (03)583-6497.

FOR SALE OR SWAP: 125 MINI reed switches
$5. Paul Shurvell, C/- Elilminyt PO, Vic 3249.
(052) 33-8314 after 5 pm.

. Loss of memory can be disastrous
" especially in Computers. Install our

COMPUTER
' PROTECTOR

Il protects your computer memory against spikes,
glitches, lightning, on-off switches, electric motors
etc. Max peak surge current up to 4500 amps,
transient energy absorption up to 75 joules.

Westinghouse Systems

Please forward D Computer Protector(s)

—_——

Name
Address:

P.O. Box 267, Williamstown, Vic. 3016
(03) 397 1033

~ Specimen signature

P’code:

(] cngs

b N ke

PIF3-1A
PIF 3-3A
PIF 3-6A
PIF3-10A 10AMPS 2STAGE +E.L.C. $95
Ptus Sales Tax if appficable Add $4 pack/post

3AMPS 2STAGE +E.LC. $82
3AMPS 2STAGE +E.L.C. $85
6AMPS 2STAGE +E.L.C. $90
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® PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 ¢ 999 » 007 o

Mmom * Phone Your Order Toll Free

008 999 007
COMPONENTS

* Next Day Delivery to Every Capital
City and Suburbs

24—438 Hours later to Country Areas
* Quality Electronic Products at * Technical and Competent Staff for
Import Prices. Helpfull Advice.

I 000000

. VINYL BINDER

Holds 12 magazines,
each on a spring out
wire rod. Just the shot
for each year's set of
Electronics Australia
ETI or any of your
favourite magazine
Suits ail A4 size
publications

(275 x 210). Very
smart Royal Blue
colour with beautifui
gold embossing.

]

Uses Patented Complex Sonic Pattern developed by Professor
J.L.Stewart—the man who Invented the Blonic Ear.

ULTRASONIC PEST REPELLER
Get rid of Mice, Birds, Spiders, Bats, Rats, Cockroaches,
Fleas, Moths, Blowflies or other flies.

The Verminex Insect Repelier is the answer—creating a sonic environment totaily hostiie to the
rodent/insects mentioned above.

3

Verminex bomestic unic 99

This unit will cover an uninterrupted area of up to 2000 sq. ft.

'FOR NEXT DAY JETSERVICE DELIVERY

FOR NEXT DAY JETSERVICE DELIVERY

R It has two pitch settings for different appiications.

B 9999 $5.50 - - = ¢ (Instructions supplied), Suppiled with 240V adaptor, but

THIS MONTH — will run on a 9V aikallne cell. Dimensions: 110(w) x 65(h) x
$5.00 — Verminen |(¥]  iomm  Cat.A 0080

. 4 or more $4.50 ea.

UTILITY PARTS CASE

Featuring a clear plastic lid so you can tell
contents at a glance. Simple slide lock, 48
partition combinations. Very sturdy ABS plastic.
A must for the Technical, Handyman,
Hobbyist,Collector.

- .- -

H 0449
—4 $17.
v o, $17.95

L et o
verminex '4 9
Commercial Unit

Ideal for iarger or more open areas. This unit has 9 pitch
settings and offers more comprehensive protection from
unwanted visitors. Also covers an uninterrupted area of up
to 2000 sq.ft. and is supplied with AC adaptor. Dimensions:
120(w) x 80(h) x 80(d)mm Cat.A 0075

How Does It Work?

The normal household, or office environment is normally devoid of uitrasonic sounds (ultrasonic
sound being way above human hearing range!) Evoiution has not had a reason to equip insects,
rodents etc. with a protective sensory mechanism to guard against ultrasonic noises or sound.
When subjected to a particular ultrasonic pattern, the creature begins to behave in a predictabie
manner. The pest becomes disoriented, lithargic and bewildered. The reactlon is to escape from
the sound effected area. The sonlc pattern is the secret and this is a combination of scores of
frequencies mixed together. The pattern was developed by Professor J.L.Stewart (who
developed the Bionic Ear ) It Works!

Initially we ourselves were sceptical we asked "if its so good why haven’t we heard of them
before?” or surely as ultrasonics are not new if the thingis any good they would have been on the
market years ago. Well these have been ultrasonic repeliers around—but none of them used the
Stewart complex sonic pattern, consequently past results were uninspiring.

Testimonlals — in our files we have copies of numerous letters testifying to the incredible
effectiveness of the Verminex Repeller. The letters are from Australian Universities, Animal
Husbandry establishments, Piggeries, Restaurants etc. Many of them had severe pest problems.
Your pest problems may not be as bad—however, we believe the New Verminex Pest Repeller will
be of enormous benefit to the average householder. We are so confident of this product we make
the following Guarantee—Buy the Verminex, use as instructed, and If not completely satisfied
you may return to us In as sold ciean condition within 14 days (21 days for Mall Order customers)
for a complete refund.

The Repeller serves an area of 2000 square feet (uninterupted) and is not cheap. However, if the
Idea of dangerous chemicals, insecticides, sprays and baits worries you, the Verminex is a great
solutlon. Supplied with plug pack for 240V operation. Can be battery operated.

LL FREE 008 * 999 » 007

R e

T A

Metal Film Resistor Pack
150 Pcs
Computer Selected

R 3505 $5.95

Other Pack Bargalns

PANBRAKE SHEET ov® .0 SUPERB QUALITY

—~PHONE ALTRONICS TO

All computer selected values mix S
Ril $5.95 Per Pack METAL BENDER o SLIMLINE GRAPHIC
R 3501 Garbon film resistors .25W PK300  oyr panprake Sheetmetal bender continues to EQUALISER / AMPLIFIER
E gg}g 832?”?2%235332%'%5'(1 058 pg: be one of our most popular tools. Just the shot
R 3220 PG Mount Ef)ectrolvtics PK 48 pos for making up heatsinks, brackets, chassis etc. \“29-60

MICROWAVE OVEN
LEAK DETECTOR
® C e g

ot 724 7=

e SN
Make your own chassis,

19 ¥ W .
Al =—"
boxes brackets etc,

Unique siotted upper clamping bar Incredibly compact 22H x 145W x 1320. 7 Key
allows compiex corner bends etc. 30W/30W Led Level meters/Qual. Japan Marf Freq.

TEST

>
g s e O Handles up to 16 gauge metal and up t RRE e SIS € 9132
a al a u -]
& LEAKAGE DETECTOR Same e, O N LY $55
- : .
I ALF SCALE BEWARE  FULLSCALE nu5 T 2400 Oirect import price! $89.95 CAT F 1020
~ IMPORT SCOOP $12
4
Monftor vour microwaie oven with this easy o COMPUter Fan 80MM - 240V aF More

bulld kit. All components mount on single PCB, » Super quiet » Sealed sleeve bearings for long $1 1
inciuging the meter life » Sturdy die cast frame + Operating range ;
K1724 (still oniy) $184.50 —10agegCro+70C Amazing Value

IPHONE YOUR ORDER — ALTRONICS TOLL FREE 008 » 999 ¢ 007

ompletely passive project receives microwaves H
g‘ Sia S antaring develops 3 voItage across a Qual"y Commonwealth
o

® BANKCARD HOLDERS—PHONE ALTRONICS TOLL FREE 008 ¢ 999 ¢ 007



® PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 ¢ 999 » 007 o
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FOR NEXT DAY JETSERVICE DELIVER

OSCILLOSCOPE
SENSATION!

(See EA Oct '84)

Over the years many people have asked, "Do
you have a CRO kit?"—Our answer— up until
now— has been that built and tested units were
not dearer than kits, if you could get a kit at all.
The Altronic K 2000 Cathode Ray Oscilloscope
kit has a guaranteed 5MHz band width but
should go to around 6.5MHz. it also features
75mm (3”) CRT Biue Phosphor with accurate
graticule, separate vertical and horizontat BNC
type input sockets etc. Remember, a 5MHz
scope is usually adequate to troubleshoot most
micro processor and other digital circuitry as
well! This is a wonderful opportunity to learn
electronics and end up with a valuable piece of
test equipment as well. The Altronic K 2000 kit is
absolutely complete. The chassis is prepunched
and every component including nuts and screws
are provided, along with instructions.

BUILD THESE FABULOUS KITS

TRANSISTOR
ASSISTED IGNITION
WITH DWELL
EXTENSION

KEEP YOUR ENGINE IN TOP TUNE

Yes,it's bad enough paying $2.00 a gallon for
petrol without wasting a fortune on an out of
tune engine. Fit this transistor assisted ignition
kit in minutes and start saving money from the
very next petrol stop.

K 4010
$35.00
N

This unique electronic ignition system will
easily double the interval between tune ups.
Plugs and Points stay In top condition for much,
much longer.

Greatly reduced plug breakdown at high rev’s.
Dead easy to bulld and (even better) there are
only 3 electrical connectors required to the car
wlrrng system.

MULTI SECTOR
' BURGLAR ALARM

The Avtek MultiModem

a breakthrough In low cost modem design
Using state-of-the-art VLS! Integrated
clrcultry, the Avtek MulitiModem provides
the highest standards of rellabliity for data
communications on public phone lines.
Digital signal processing Is used fto
achleve functions normaily requiring
analogue fiiters.

— K 1900
STATE OF THE ART

(See EA Mag. Jan '85)

Protect your Home or Business from intruders
with this “State of the Art” Burgilar Alarm.

FEATURES:

* Alarm has 8 separate input circuits—8 sectors can be
monitored independently.

* Each input circuit is provided with an indicator LED
and a sector On/Off switch

* Individual sector isolation allows the user to have some
areas of the premises habited while others remain
protected e.g. inside Off/Outside On.

® Inputs accept both normally closed and normally open
sensors

* Two Inputs provided with an entry delay (between
10 - 75 seconds)

® Internal trip warning buzzer—alerts owner/occupant
of pending alarm operation—great for the
“forgettul” amoungst us. This buzzer is pre-settable
between 5 and 55 seconds prior to Alarm,

* Unique circuit detects automatically when any N/O or
N/C loops are either open circuit or dead short.
e.g. someone trying to bridge reed switches etc.

* Switched output can be used to send a silent alarm
through an auto-dialler circuit or similar.

* Full battery back up provided via. 12V—t.2Ah battery

* Supplled in an attractive functional security case.

A Mere $139.00

MULTISTANDARD OPERATION
CCITT and Bell Duplex and Half Duplex

AUTO ANSWER OPTION (MODEL D 1205)
Autoanswer is the ability of your
computer/modem to receive when the phone
rings. Some computer/software combinations
do this. MultiModem offers the alternative for
computers without this facility—hardware
autoanswer. Leave your computer waiting for
Information.

TEST FUNCTIONS

DIG: This function enabies the user to test the
modem’s operation over a line, testing both
modem and line.

s

— - .
- AVTEK MUAT] ANL. Provides testing of computer, software,
' r cabling and modem
SPECIFICATIONS
Sten cC 1 23 Bell 1
Standards: ITTV.21 & V. ell 103 & 22
22 e2¢ 9 ‘_.' © ./ Data Rates: 300, 600 & 1200 BPS
Backward
... Channel:75 BPS Iin conjunction with 1200 BPS
Computer
T e Interface: CCITT v.24 (R$232C)
Power :
aaLE};I;8195:am%n;EsMgEélAA:#vngcL‘l"?ga Requirements: 240 VAC Power drain—3 watts
Its digital filters are much sharper than on TWO MODELS ‘
conventional modems. Line interference s D 1200 (Standard) 5349.00

screened out. You get error free data transfer,
even on very noisy lines.

D 1205 with auto answer $389.00

A‘“ :

105 STIRLING STREET ,PERTH
FOR INSTANT SERVICE
PHONE ORDER TOLL FREE
008 999 007
PERTH METRO AND A/HRS
ORDERING SERVICE
(09) 328 1599

ALL MAIL ORDERS
Box 8280,Stirling St.Perth WA 6000

PACKING AND DELIVERY CHARGE
$3.00 DELIVERY AUSTRALIA WIDE -We
process your order the day received and
despatch via. Australia Post. Allow approx. 7
days from day you post order to when you
receive goods. Weight limited 10Kgs.

$5.00 OVERNIGHT JETSERVICE - We process
your order the day recelved and despatch via.
overnight jetservice Courier for delivery next
day Country areas please allow additional 24-48
hours. Weight limit 3Kgs.

$10.00 HEAVY HEAVY SERVICE - All orders of
10kgs. or more must travel Express Road -
Please allow 7 days for delivery.

INSURANCE — As with virtually every other
Australian supplier, we send goods at
consignees risk. Should you require
comprehensive insurance cover against loss or
damage please add 1% to order value {minimum
charge $1). When phone ordering please
request “Insurance”

TOLL FREE PHONE ORDER - Bankcard
Holders can phone order toll free up to 6pm
Eastern Standard Time. Remember with our

Overnighl Jetservice we deliver next day.
ALTRONICS RESELLERS
Wanted in all Areas of Australia—Phone
Steve Wroblewski on (09) 381 7233 for
Details
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IDEAS FOR EXPERIMENTERS

R20

ci8

o

IC5b

c17
IC5a E—‘\'\o_ + I
‘RV1a TO EXISTING

STEREO/REVERSE
STEREO/MONO ENHANCE

ETI-1405 mod.
T. J. Threifall writes that the
ETI-1405 Stereo  Enhancer
(March 1985) is an excellent
solution to the problem of
closely-spaced speakers.

However, there is a simple
modification which enables it to
be used to solve the opposite
problem: that of excessively
wide stereo separation when lis-
tening to TV/FM ‘simulcasts’ in
a room with loudspeakers at the
corners. The width of the sound
does not seem to enhance the
quality of entertainment — the
sound and picture don’t come
across as being related.

The ETI-1405 with the sug-

CIRCUIT

RV1b gested modification is ideal as a
Swa -t buffer and stereo/reverse,
R21 DPDT stereo/mono/enhanced unit.
— VvV TOGGLE

A

‘IDEA OF THE MONTH’ CONTEST

Scope Laboratories, which manufactures and distributes soldering Irons
and accessory tools, is sponsoring this contest with a prize given away
every month for the best item submitted for publication in the ‘ldeas for
Experimenters’ column — one of the most consistently popular features in
ETi Magazine. Each month we will be givihg away a 60 W Portable
Cotdless Soldering Iron, a 240 Voit Charging Adaptor together with a
Holder Bracket. The prize is worth approx. $100.

Selections will be made at the sole discretion of the editorial staff of ETI
Magazine. Apart from the prize, each person will be paid $20 for an item
published. You must submit original ideas of circuits which have not
previously been published. You may send as many entries as you wish.

COUPON

Cut and send to: Scope/ETI ‘Idea of the Month’ Contest, ETI Magazine, P.O.
Box 227, Waterloo NSW 2017.

‘| agree to the above terms and grant Electronics Today Interriational all rights to publish my
idea in ETI Magazine or other publications produced by #. | declare that the attached idea is
my own original matenal, that it has not previously been published and that its publication
does not violate any other copynight

* Breach of copyright is now a cnminal offence.

Title of Idea
Signature Date
Name
Address
Postcode

RULES

This contest is dpen to all persons fiormaily resident in Australia, with the exception of
members of the staff of Scope Laboratories, The Federal Publishing Company Pty Limited |
ESN, The Litho Centre and/or associated companies.

Closing date for each issue is the last day of the month. Entries received within seven
days, of that date will be accepted if postmarked to and including the date of the last day of
the month

The winning entry will be judged by the editor of ET! Magazine, whose decision will be
final. No correspondence can be entered info regarding the decision |

The winner will be advised by telegram the same day the result is declared. The name of,
the winner, together with the winning idea, will be published in the next possibie Issue of ET| I‘
Magazine

Contestants must enter their names and addresses where indicated on each entry form
Photostats or clearly written copies will be accepted but if sending copies you must cut ou!
and include with each entry the month and page number from the botto of the page of the
contest. In other words, you can send in multiple entries but you will need extra copies of the,
magaZine so that you send an original page number with each entry.

This contest is invalid in states where local laws prohibit entries. Entrants must sign the
deglaration on the coupon that they have read the above rules and agree to abide by their
conditions.
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Referring to the original cir-
cuit, with the top of RVla con-
nected to output of 1C5a, and
RV1b connected to IC5b, out-
puts are as follows: pot at 0 gives
L and R, pot at 50% gives 3L/2-
R/2 and 3R/2-L/2, while the pot
at 100% gives 2L-R and 2R-L —
enhanced.

By using a DPDT switch as
shown, i.e. swapping the con-
nections of the IC outputs to the
pot, the following outputs will
be obtained: pot at 0 gives L and
R, pot at 50% gives (L+R)/2
and (R+L)/2, i.e. mono, and
pot at 100%, R and L, i.e. re-
verse stereo. Positions in be-
tween those shown will give a
continuous range of narrowing
of the stereo effect (but remem-
ber to use a linear pot for RV1).

Sound Effects

Generator

This circuit was sent to us by
Tom Mollenmane, aged 14. It is
a simple sound generator, the
frequency depending on the
values in the RC network con-
sisting of R1, C1 and VRI1. The
variable resistor VR2 is inserted
to let you make allowance for
changes in the battery voltage as
it decays.

RV2
250R

2200

I

IDEA OF THE MONTH

Pulse-width modulated motor drive

David Jenkinson, Beaudesert, Qid.

+12v

o

1111

=

REFERENCE VOLTAGE
FOR MOTOR SPEED

FORWARD/REVERSE
(TTL INPUT)

The following circuit was de-
signed as the basis of a velocity
control system for a small robot
platform. However it may be
used to control any small (up to
4 amp) permanent magnet dc
motor, eg a slot-car or model
train.

The circuit uses pulse-width
modulation to control the motor
speed. The velocity set-point is
output from the computer to the
DAC. A TTL-level signal is
used to control the direction of
rotation.

IC1a and IC1b form a triangle-

IC1
1C2
Ic3

+12v

I

e

ﬁ} @&

p2 03{
D4 DS§

<

)

a1 BC108
Lo D1 IN914 Q2-3 80139
D25 1N4004 Qa-5 MJE2955

DAC0800

wave oscillator which is com-
pared with the set-point voltage
by IClc to vary the mark/space
ratio of the pulse train. The fre-
quency of the pulse-width signal
is approximately 120 Hz but can
be altered by varying rf.

By adding a velocity trans-

Q6-7 MJE3I055

ducer to the output shaft of the
motor, closed-loop control can
be implemented by a computer
algorithm.
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Packaged Cat

The Altogether. . .
Perfect Package!

There’s huge savings on the Packaged Cat! We've put
it all together, computer, disk drive, etc. . . Everything you'll need in a
personal colour computer! Plug it into your TV/Monitor and you're
in business. Take advantage of this special package offer — you'll
save over $230!

The Cat's the only computer at this price to give you
advanced features, such as:
®* 64K RAM standard
* Typewriter format with numeric pad and 81 full-stroke keys.
* 8 programmabile function keys
* Maximum colour graphics resolution — 560 X 192 pixels
* Inbullt Centronics, cassette, and joystick ports. PLUS Bus
interface, cartridge socket and connector for RS-232C serial
adaptor.

The Cat has an incredible range of software options. And it's
also software compatible with most programs for the Applell series. So
there's no end to the availability of top quality programs! Take advan-
tage ot our special Packaged Cat - Save money! You'll wish you were
home - so you could get the Cat out of the bag.

The Package

Cat Computer (Cat X-7500) $699.00
Disk Drive (Cat X-7505/6) $349.00
Disk Controller (Cat X-7510) $149.00
R.F. Modulator (Cat X-7550) $34.90

Usual Cost $1231.90

Package price
save over $230!

‘999

e ———
e ——
I —_—

e —
e

A ————————
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New Cat Software

GHOST BUSTERS. Cat X-7701. Paranormal actlvity. Laser stream
throwers. The Tempie of Zuul. A zlllion ghosts! $39.95

ULTIMA II. Cat X-7709. Travel through space and time in this master-
piece sequel to Uitima. $79.95

PRINT SHOP. Cat X-7710. Automatically designs and prints greeting
cards, stationery and banners. $74.95

LODE RUNNER. Cat X-7711. Spellbinding action as you recover the
Bungeling booty. 150 ditferent puzzles & screens! $49.95

Cheap software — limited stock! $19.95 each

THRESHOLD. Cat X-7703. Space game - piiot the Federation fighter.
APPLE CIDER SPIDER. Cat X-7705. Perils In the cider tactory
SAMMY LIGHTFOOT. Cat X-7707. Challenge on the trapeze.

MR. COOL. Cat X-7708. Hot new game - hop to avoid the heat!

Bick Smith El“ectronic_s Pty Ltd

BOOOA



ave, save, save!

Save thousands on Olivetti M24
Open Access Package.

Calling all labs. . .colleges. . .universities. . . Anyone who needs
a top computer:

Here’'s the computer deal of a lifetime. The world-famous
Olivetti M-24 computer in the most useful package you could have. . .
and you save nearly three thousand dollars! Yes, this amazingly powerful
computer package will give you almost limitless
computing flexibility — no matter what line you're in.

With the Olivettl M-24 and Open Access you'll make child’s play of:
Information Management, Word Processing, Spreadsheet, Communications,
Graphics and Time Management.

All M-24 service is provided by Olivetti's own factory trained
technicians, using genuine Ollvetti spare parts. And Olivetti ofter three levels of
service including a speedy on-your-premises contract.

Look at what you get. . .

e M-24 with 256K RAM, 1 X 360K Drive,
* 10 Megabyte Winchester Drive, BODIgs;
¢ Green Monitor © Full IBM style keyboard

* OPEN ACCESS Software Package i
Cat X-5300 s
MANUFACTURER'S REC.
RETAIL $8785
TAX PAID

SAVE ON MEDIA

’ ? IB-ofw1?'; Ip"dcdeds bclentlnue Usually Now
o " . sin ided, n
— - - . sgég Sector%itsx-gsmou P— $54.50° $49.50

Box of 10 double sided, double density
SOFT sector Cat X-3514 $598:50° $53.50

Buy 5 of any combination below
and get X-3515 Disk Box Free!

Single slded, double density HARD sector Cat X-3505 $4.95ea.
* Single sided, double density SOFT sector Cat X-3510 $4.95¢ea.

Disk BOX x-3s1s (stores 10 disks) wAs $72.95  $4.95ea.
or FREE with 5 disks!

Amazing bargain on

~ Computer cassettes
— o+ C-10 Verified tapes.

Cat X-3502

D s
See page 45 for address details B000B rmmml || e Dcl3




COMPUTING NEWS
CMOS portable computer

Tandy Australia Ltd has released a second generation portable
computer with a 16-line 40 character LCD display and six built-in

programs, including Multiplan.

Called the Tandy 200, the new
computer has expanded on the
built-in software and convenient
features of earlier portables. It
includes an improved version of
the Model 100’s “instant on”
word processing program, and
two personal management pro-
grams to help keep track of ap-
pointments, addresses and tele-
phone numbers. The built-in
communications program can
give access to national informa-
tion services.

The 16-line by 40 character
flip-up screen features bright,
clear text and sharp dot-matrix
graphics.

The Tandy 200 comes stand-
ard with a 24K memory and ex-

pands to 72K by installing two
additional banks of 24K, each
addressed separately. It also has
a new clock and 24-hour alarm.

Other features include built-in
interfaces for parallel printer,
cassette and bar code reader,
and a full size typewriter key-
board with improved cursor con-
trol key placement and eight
function keys for one touch
operations.

The recommended retail price
of the Tandy 200 is $1399. The
company will also continue to
market the earlier Model 100,
which has become one of the
world’s  biggest selling lap
computers.

Compatible PC

An extensive range of features
and competitive pricing are
claimed by Toshiba for its new
desktop and portable IBM-com-
patible personal computers.
The desktop model is the

The T1500 (above) and
T1100 (above right). The
T1500 can be used with
an optional LCD screen
(right).
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Toshiba T1500. The portable is
the Toshiba model T1100.
Based on an Intel 8088 pro-
cessor and the MS-DOS operat-
ing system, the T1500 can be set
up in two possible configura-

tions, one with dual floppy disk
drives (System FF) and the
other with a single floppy disk
drive and a hard disk drive (Sys-
tem FH). The formatted cap-
acity of the haif-height, double-
sided, double density floppy
disk drive is 320/360K bytes.
Formatted capacity of the hard
disk is 10.1M bytes. Both config-
urations of the computer have
the base 128K bytes of RAM
which can be expanded up to
640K additional bytes on the
system board.

The T1500 has an 8K ROM
containing the codes for system
checking and testing as well as
the basic I/O system which is
claimed to be compatible with
the IBM ROM BIOS.

The standard system is pro-
vided with an interface for an
optional colour graphics display
and a port for an optional paral-
lel printer. (A 30 cm (12 inch)
monochrome display, a 33 cm
(13 inch) colour display, or a 640

x 240 pixel LCD may be
connected to the T1500 for
graphics.)

Expansion cards such as the
hard disk drive adapter (stand-

ard for system FH), and the
asynchronous communications
adapter (optional) and a high
resolution graphics adapter (op-
tional) can be plugged into the
horizontal expansion slots.

The T1500 is priced at $3950
(RRP). i

The portable T1100 is $2995
(RRP) and built on low power
consumption CMOS technology
with a 16-bit 80C88 microproc-
essor. The machine has a 256K
byte RAM and an integrated
720K byte 3.5 inch floppy disk.

The liquid crystal display has
80 characters by 25 lines. It fea-
tures 640 by 200 pixel resolution
and is adjustable from 0 to 180
degrees for desired viewing
angle.

The T1100 runs for up to 8
hours under rechargeable bat-
tery power, and under battery or
optional ac power it can run all
the popular IBM-PC programs.

Options include an extra
floppy disk drive, printer, colour
display, asynch communications
adapter and 300 bps modem. An
extra 256K bytes of memory can
be accommodated on the com-
puter’s expansion card.



CLUB CALL

A NEC User Group has recently formed in Brisbane, meeting on the
first Friday of each month. Any enquiries can be made to David Clark,
18 Provence St, MacGregor, Qid 4109. (07)343-7680.

The Geelong Computer Club advises that it now meets on the flrst and
third Fridays of each month at 8 pm in the rooms of the Geelong
Amateur Radio Club, Storrer St, East Geelong. Contact the club
secretary, Colin Lowne on (052)55-1232.

A Wizzard User Group for users of Dick Smith Wizzard and Funvision
computers has recently formed, operating by mall and phone. For more
information, contact Barry Klein, 24 Russell St, Bulleen, Vic 3105.
(03)850-7275 ah.

The Canberra Microbee Users Group advises that it meets on the
third Tuesday of each month at 7.30 pm in the Woden Valley High
School library. Its contact Is Bill Horsfall, PO Box 227, Weston Creek,

ACT 2611. (062) 58-3193.

Amstrad gets a disk drive

AWA-Thorn has launched its
second home computer model,
the Amstrad CPC 664, essen-
tially a CPC 464 with a built-in
3" disk system and a number of
enhancements to BASIC and
the operating sysfem in order to
make the most of the integrated
disk system.

The CPC 664 will come with a
choice of monitors and will sell
from around $800 (RRP) with
the green screen, and from
around $1000 (RRP) with the

colour monitor.

Virtually all existing CPC 464
software will run on the new
664. It is also claimed that a
large proportion of the existing
CPMS80 software base of over
5000 programs will also be suit-
ed. As well, the CPC 664 incor-
porates a built-in cassette inter-
face so that existing tape-based
software can be loaded.

A second disk drive is avail-
able for the CPC 664.

Top-of-line IBM-PC

IBM Australia has introduced a
new top-of-the-line personal
computer with significant per-
formance improvements on
previous models.

The IBM Personal Computer
AT uses advanced technology,
including the high-speed Intel
80286 microprocessor, a high-
capacity diskette drive and ex-
panded fixed disk drive options.
It delivers almost five times the
user memory and more than
twice the information storage
capacity previously available on
IBM-PCs and, in most cases,
system performance is two or
three times faster.

The system is compatible with
most existing IBM personal
computer hardware and soft-
ware. It can be used as a power-
ful single-user system or shared
by up to three users. (Because of
its performance and storage
capabilities, this system is suit-
able for use with the new IBM
PC network which enables users

to link IBM PCs to share pro-
grams, information and periph-
eral devices.)

The IBM Personal Computer
AT comes in two easily ex-
panded models. The base model
includes 256,000 characters of
user memory and a new 1.2 mil-
lion character high-capacity dis-
kette drive, while the enhanced
model has 512,000 characters of
user memory, the 1.2 million
character diskette drive and a
new 20 million character fixed-
disk drive. Both models have an
84 key keyboard and eight ex-
pansion slots for additional fea-
tures, devices and memory.
Both also can be expanded with
options to three million charac-
ters of user memory and up to
41.2 million characters of disk
storage.

The recommended retail price
is $7821 for the base model and
$11,256 for the enhanced
version.

Macintosh Jet printers

Hewlett-Packard’s ThinkJet and LaserJet personal printers
can now be made compatible with the Macintosh personal
computer by using two new software packages. HP has also
released the ThinkJet personal printer with an RS232C in-
terface for Apple 11c and IBM PCjr units.

Touch sensitive screen

The Fluke Model 1780A Infotouch Display has a touch sensi-
tive screen that can replace a normal keyboard. Sixty finger-
tip sized areas detect which part of the screen is touched. Fea-
tures include a set of 96 ASCII characters plus 11 graphics
characters and 19 symbols. For more details contact Elmeasco
Instruments, 15 McDonald St, Mortlake, NSW 2137.

Teac drive 1” high

Teac’s FD-135 series 3.5" micro floppy disk drive features low
power consumption and a brushless direct drive motor for ex-
tended service life. Four models are available with memory
capacities ranging from 250 KB to 1 MB. Further information
is available from the Measurement and Control Division of
Electrical Equipment Limited, 8 Lyon Park Rd, North Ryde,
NSW 2113.

Labtam mouse unit

Labtam International has released its mouse unit to clients
who have their own software development capabilities. The
company provides all necessary software and documentation
to support installation. Labtam also has a range of locally de-
signed and manufactured computers for high performance 16-
bit systems. Labtam is at 43 Malcolm Rd, Braeside, Vic 3195.

Personal computer help

An electronic help service enabling IBM Personal Computer
users to access data base containing approximately 4000 ques-
tions and answers about the IBM PC has been launched by
IBM Australia. Called Infosearch, it is available free of
charge to users, through the company’s new Technical Co-
ordinator program or through a dealer.

RS232 smart cable

Smart Cable 817, an intelligent connector between computers
and peripherals, looks at the RS232 signals from the computer
and the peripheral and uses its own logic circuitry to make the
right connections. It matches up all the data, handshake and
control lines automatically. For more information contact
Pro-Log (Australia) Pty Ltd, PO Box 1, Canterbury, Vic
3126.

Low-cost PC printer

The Facit 4509 has all the features of the standard IBM PC
printer but boasts a higher throughput of 60 full 80-character
lines per minute. The IBM/Epson command set provides dif-
ferent founts and pin graphics. For further details contact
EAI-Electronic-Associates Pty Ltd, 2 George Pl, Artarmon,
NSW 2064.

School starter kit

Ashtron Software has a budget priced school starter kit for
the Apple II plus/ITe. It includes a large 318 x 318 mm touch
sensitive surface mounted in a sturdy wipe-clean stressed plas-
tic frame, PowerPad graphics tablet, Micro-Illustrator graph-
ics software packaging and plastic stylus with interface cable.
Normally $189.95 RRP, it is now available for $125 (school
price) or $139.95 (retail price). Ashtron is at PO Box 597,
Gosford, NSW 2250.
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special opportunity
for our readers to
save at least 20% on
the regular price of

Professional Magnetic
Media disks by

Plastic library
e ¥ case included
in purchase price

Tj'l = ..- -h, i A
—_— — —_ , _l}.; ‘-; _l___é.'l'.'__"'_‘, 3 -
e 5'- g?’,.' i
2y i - ¥ - e
1 e - g L
{2 ,,’ ‘:jl" _4g'!fﬁ ﬁ»‘; ; -

Could you ever place a value on the information you store on your computer disks . CODE DESCRIPTION

let alone the time it took to put it there? With so much at stake, don't settle for o, :3',%5
anything less than the very best disks available — Nashua Professional Ma netic ALR ,
Mlyé hing n the very isks av a MD1 :‘r/: l :lgglr:esslded $30.00
What is the Nashua difference? Simply this: their disks are strictly monitored during ) i % - y
every stage of production. They don't rely solely on an inspection of the finished 1D 5%a" single sided $33.00
product to detect flaws. Nashua build their product right in the first place. If a disk double dg_nsuty
doesn't stay within narrowly defined quality margins .. . well, it's just not good MD2D 5%" double sided $43.20
enough to carry the Nashua name! double density
Nashua disks offer you quallty with unequalied consistency. And by special MD2F 5% double sided $49.80
arrangement, we proudly offer our readers an opportunity to save on this superb 96 tracks per inch :
product. = -

FD1 8" single si
We are dealing directly with Nashua on your behaif . . . so their superb sinslegdins?ted $45.00
Professional Magnetic Media disks are available to you at prices at least 20% - g' - y
(more, for some of the varieties shown) below recommended retail. Don’t miss FD1D 8" single sided $51.00
this opportunity! double density
Complete and send your order form today! FD2D 8" double sided $52.80
We regret that disks can be sold in boxes of ten ONLY. Smaller quantities cannot be supplied. double density
r—————————————————————————————-d—————-—————————ﬂ
I |
| |
i .
| C Send completed coupon to: Federal
| Nashua F lOppy Disk Offer Marketing. PO Box 227 Waterloo NSW 2017. |
| |
I MBI i s sereesresrrrass ssasarpsessas ceoreamesss penseein CODE QUANTITY PRICE |
: AATEBE, wesyi4 e 1t osicmnst 45 M 25500 b e oY sk i | :
I

[P T OO <. A . Postcode ... . |
I _ |
| Signature ... . |
| , H
| American Express [] Bankcard [ ] Cheque* [ ] | I
I * Please make cheques payabie to the Federal Publishing Company Pty Ltd I

Credit Card No:
| Credit Card No . | Plus $2.50 postage & |
= NN handling per box _ :
l_Card Expiry Date: .................. besearans Allow 14 days for delivery. TOTAL




DISKS GALORE!!
All prices for boxes of 10.
Single disks 10% extra.

SPECIALS!
MD525-01 S/S D/D Cat. C12501 $27.50
MO550-01 075 D/D Cat C12504 $38.50

Head Cleaners

C12551 5" Head Cleaner $10.50
C12851 8" Head Cleaner $11.50
VALUELIFE
C12421 §/S DD $22.95
C12425 /S DD $29.95
8" Verbatim
C12800FD32-1000/SSD  $39.50
C12801FD32-8000 /50D $49.50
C12802FD32-90005/S0D  $49.50
C12803FD34-1000S/SD/D  $49.50
C12804FD34-8000S/SDD  $55.50
C12805FD10-40080/SSD  $59.50
C12806FD10-4015D/S5D  $64.50
C12807FD10-4026D/SSD  $64.50
C12808FF32.2000S0DD  $69.00
2809FF34-2000SDDD  $69.00
€128100032-40000/S0:0  $52.50
C128110034-4001D/SDD  $52.50
C128120034-4008D/S $54.50
C128130D34-4015/SD/D  $54.50
€128140034-4026D/SDD  $54.50
54" Verbatim Disks
5 year Datalite guarantee
MD525-01 $27.50
$/S D/D) Cc12501
MD525-10 $39.50

(S/S D/D 10 Sect. 40 Track) C12502
MD525-16 $39.50
(S/S D/D 16 Sect 40 Track) C12503
MDS50-01 $38.50
(D/S DD) C12504
MD550-01 $49.50
(D7S D/D 10 Sect 40 Track) C12505
MDS50-16 $49.50
(D/S D/D 18 Sect 40 Track) C12506
MDS577-01 $49.50
(S/S D/D Soft Sect 80 Track) C12507
MDS§77-10 $59.50
($/S D/O t0 Sect 80 Track) C12508
MD577-16 $59.50
(S/S D/D 16 Sect 80 Track) C12509
MDS57-01 $59.50
(DrS O/D Sott Sect 80 Track} C12510
MD557-16 $59.50
(D/S D/D 16 Sect 80 Track) C12511

XIDEX DISKS

1-9 10+
Boxof 10S.S. D.D. Cat C12401
$34.50 $29.50
Box of 10D.S. D.0. Cat. C12410
$39.50 $37.50

APPLE* COMPATIBLE
CARDS
Printer Card Cat. X17029  $85

Drive Card Cat. X17019 $85
Speech Card Cat X1703t  $75
80 Column Card Cal. X17025 $95

RITRON MULTI

PURPOSE MODEM

Our New RITRON Multi Purpose

Modem has arrived and has all the

standards you require.

Just check the Ritron’s features:

® CCITT V21 300 Buad Full duplex

@ CCITT V23 1200/75

® Bell 103 300 Full duplex

® Bell 202 1200 Halt duplex

® Auto answer, auto disconnect

Telecom Approval No. C84/37/1134
$379

BAUD RATE/BIT
CONVERTER FOR
RITRON MODEM

1200/75 baud

Cat S99

CICADA 300

® 300 baud

® Provides full 12V bipolar output
signal

® Direct connect modem

o Full duplex operation

(Phone not included)

Cat. X19101

TELECOMMUNICATION
PLUG TO 2 SOCKETS.

Ideal for modem connections
Cat. Y16014

$12.95

MITSUBISHI DISK
DRIVES

M2896-63

Slimtine 8 Disk Drive, Double sided
Density No AC power required. 3ms
track 10 track, 1.6 Mbytes
untormatted, 77 track side 10s/sut10
bét soft error rate.

Cat. C1196

Case & Power Supply to suit

Cal X11022

M2894

Standard size 8 dnve, Double

Cat C119t4 $630
Case & Power Supply to suit

Cat. Xt1011 $99
M4854

Shimhine 5/ disk drive. Double
sided, double density, 96 track/inch,
9621 bitinch, 1.6Mbyte untormatted
3ms track 1o track access. 77 track/
side.

Cat. C11904

Case & Power Supply to sutt.
Cat. X11011

M4853

Shmiine § /4" disk dnive, Double
swded, double density, 1 Mbyte
unformatted, 3ms track 10 track. 80
track/side, 5922 bits/inch

Cat. C11903 $260
M4851

Shimhne 54" disk drve. Doudle
sided, double density

unformatied, 40 track/side. Steel
band drive system:

$99

Cal C11901 $199
Case & Power Supply 10 suit

Cat. X11011 S99
M4855

Shimhne 5 /4" disk drive, double
sided, double density, 96 track/inch
2.0 Mbytes unformatted

Cat. C11905 $385
MF351

312" Standard size disk drive

$225

Single sided. double density.
Cat Ct1921

JBM* COMPATIBLE
COMPUTER

128K RAM.colour graphics,

2 serial and 1 paralel ports,
2 disk dnves. 3 months warranty
an incredible $1,950

“1BM 15 8 registered trademark

DISK STORAGE BOXES
Etficient and practical, these disk
storage boxes protect your disks
Irom bedng damaged of iost
50's.Features smoked plastic cover
with provision for a lock. Highimpact
ABS plastic base.

Cat. C16025 $26.50
50"s.Features smoked plastic cover
Divided into 10 sections, each fan
elevates the disks for easy
identification and access.

$34.50

Cat. C16050

MICROBEE ENHANCER 1
This brand new, totally
amazing kit for the Microbee
is a must for all Microbee

owners/users!

Most expansion units up to this time
oftered at best only one ot other
features: and this made it impossible
10 run, say, complex sound effects
mm?led wath speech. The Enhancer
1 will do all this and much more as
well. It is quite amazing how much
has been shoe-horned inlo this
compact umt. The Enbancer 1s’
many powertul features inicude
Two ATARVCOMMODORE!/
COLECO/SEARS type joystick

nputs.

Two TRS COLOR COMPUTER
ystick Inputs.

Allows the connection of Touch

Pads, Paddles, Proportional

Joysticks, Trakballs, Mice,

temperature senors, lights level

sensors, transducers, etc, ettt

A 4 voice music/sound effects

sythesizer.

Areal time clock.

Unlimited vocabulary speech

synthesizer (option).

Parallel printer interface (option)

A built-in speaker with volume

control

Listings of all necesary routines

for use.

An Impressive demonstration

program package.

Compatible o all Microbees.

Digital recording and playback of

speech and sound.

An 8 channel analog to digtial

converter with vanable voltage or

vanable resistance type analog

nputs and also user selectable

resolution from 1 10 9 bits.

A digital 10 analog converter with

selctable resolution from 1-8 bis.

Allows automatic dala acquisition

and | ng,

5 digital input fines, 4 digtal ouput

Iines.

A voice input channel

A 40 pin experimenter socket with

all B analog inputs, 5 digrtal

inputs. 4 digital ouputs. 3.58 MH2

buttered clock, sound output {so

that you can play the sound

eftects through your HI F1), 3 high

resolution voltage comparalors,

DAC output etc

The amazing Microbee Enhancer is

available exclusively from

Rod Irving Electronics.

Cat

$149

XIDEX PRECISION
SCREEN

Headaches, fatigue and tired eyes
are a common complant from users
of CRT's. But studies have reported
that the use of the Xidex Precision
Screen, actually increases
etteciency 20% while relieving eye
strain, headaches and general

tatigue.

1-9 10+

$39.70 37.00

1
TOCK
B AC“ N Sl

RITRON 2

Stylish swivel base monitor,

available in amber or green

149 10+

Green Cal. X14500

$215 $205

Amber Cat. X14500

s219 $205

RITRON 1
Our most popular model In a steel
cabinet to minimise R.F.}.
mnterterence

Green, Gat. X14500
Amber Cat, X14500

$199
5209

x

PHOENIX 5
Suits Apple, Commaodore. even your
VCR! J
e®Paland A.G.B
®Normal Resolution
#13" CRT Dot Pitch 0.65mm
®Horiz. Resol. 320 TV lines
®Vert. Resol. 560 TV lines
®Oisplay Characters 1.000

Ch (40x25)
16 Colours {Pal)
eGreen text display

Cat. X14522 $499

PHOENIX 4
*RGB,TTL
sHigh Resolution
#13" CRT Dot Pich 0.3tmm
#Honz. Resolution 720 dots
sVen. Resolution 240 T V. Lines
o Display Characters 2000

Ch. (80 x 25)
*8 Display colours and intensity
oGreen text display
Cat. X14520 $849

|
L

oy Yok

APPLE JOYSTICKS
Ideal for games or word processing
Fits most 6502 “compatibie’

computers
Cat. C14200 $27.95

e

N
v

ENP 1091

Near letter quality mode. 120 C.P.S
Down wadable character set.
Graphics. flalics emphasizedt etc.

was $499 $479

gukl Printer

rofessional daisy wheel printer
18CPS full ncremental mg:e Drablo
630 emulation. Large range of daisy
wheels. 8K internal buffer available.

WAS S790 NOW $725

st

]

APPLE* COMPATIBLE

SLIMLINE DISK DRIVES
Cap. X19901
1-9 10+

§220

$225 :
("Apple 1s & registesed lrade mark }

4116 $1.80 $1.70 $1.60
4164 $2.75 $255 $1.95
2716 $590 $550 $550
2732 $625 $595 $550
2764 $825 $7.95 $6.00
27128 $12.50 $11.50 $7.50
6116 $295 $275 $2.50
41256 $14.50 $12.50 $10.00
62648 $19.50 $17.50 $14.00

FULL RANGE OF
ITOH PRINTERS
8510 SP 180 C.P.S.
tax exempt $773
1550 SP 180 C P.S.
tax exempt $1,000 inc! tax $1,167
8510 SC (Colour)

1ax exempt $906  incl. 1ax $1,057
1550 SC (Colour)

tax exempt $1,132 incl. tax $1,321

D O

READY MADE CABLES
Serial to serial. 2 m

Car. P13011 $18.95

Parallel centronics to centronics. 2m
Cat. P19013 $23.95

nct. 1ax $928

REPLACEMENT
KEYBOARDS

® For Apple
® 42 single key BASIC command
® One chip custom design encoder
® Made by ALPS, iife ime

10 milhon operations
® Dimension: L340xW110xH42mm

Cat. KC2002 §79.50

® For Apple

® 45 built In tunction keys. BASIC
and CP/M command

® 45 yser defined keys
® Buiit-in shift lock
© Made by ALPS, ife time
10 million operations
® Dimension L340xW130xH42mm

Cat KC2002 $99.00

PR

MAINS MUFFLER
Sudden mains distrubances can
senously aftect your computer
equipment, and stored data Why
nsk it, when you can have a Mains
Muttler, particularly when the cost of
one failure is likely to be greater than
the purchase price!
Specification:
Maximum total load:
1000w 4 AMP 250v 50Hz

First Stage- Single P1 Section
Attenuation 150KHz - 400B
500 KMz - 650B

10 KHz - 800B

Second Stage- Dual T Section
Attenuation 150KH2 - 2008
500 KMz - 60dB

10 KHz - 7008

VDR Transsent Suppression
Surge capacity 2000 AMP 8x20 uS

Cat X10090 $249

“IBM TYPE"

COMPUTER.CASING

Give your kit computer a totalty
protessional appearance with one of
these “IBM type~ casings, includes
toom for 2 5/ inch disk drives and
connection ports, Dimensions
49x39x5cm.
Cat. X11090 $109

ri

ROD IRVING ELECTRONICS
425 High Street,
NORTHCOTE, 3070
VICTORIA, AUSTRALIA
Phone [{03) 489 8866
TELEX: AA 38897

48-50 A'Beckett Street,
MELBOURNE, 3000
VICTORIA, AUSTRALIA
Ph.(03) 663 6151

Mall Order and
correspondance:

P.O, BOX 235
NORTHCOTE 3070

MAIL ORDER
HOT LINE

(03) 481 1436

POSTAGE RATES
$1-39.99 .. .. $2.00
$10-324.99 .. $3.00
$25-349.99 .... 34.00
$50-399.99 .... 3$5.00
$100-199 ...... $7.50
$200-3499 .... 3$10.00
$500 plus . ... $12.50
This Is for basic postage
only, Comet Road treight,
bulky and fragiie items
will be charged at
different rates.

L[S S

Erors and ommisions excepted




COMMODORE COLUMN |

3 REMAMAAR A A AN IR AR AR

4 sgm BABY ELEPHANT ALK * BABY ELEPHANT WAI'K

S REM# L} . Wi a

& REMS By y J. Winter, Fulham Gdns SA 5024

? :E:: e : The Commodore 64 is renowned for its speech capa-
3 W oy ’ " . 5 f

S REIMAAOR A A 4K AR AR AN E;I:rt:‘e?t ::swteheacs:ap?cgrym?g ggr?:r':ln:atstggz OSL:;:irT
10 X=142:XC3X+1 DIMACKC), B(KC), CCXC), DCXC), ECXC),FCXC),G(XCY : 1=0 P : 4 -
20 S$=54272 FORT=0T024 :POKES+T, @:NEXT : P=2. 05 decay and release. There are also various filter func-
25 81=5+6:52=5+13:83=5420:L1=8:H1=84+] L2=847 :H2=S+B:L3=6+14 H3=S+15 tions you can apply to create a vast range of sounds.
B Foe S e B e s 20 e, - o o R
- Ot g% 9 o B4 % LRS54 5, a popular ditty. Using the same methods you could
:g ;gsg:?;gﬁvREﬂDﬂ(Z),B(Z),C(Z),D(Z),E(Z),F(Z).G(Z)-NEXT'POKEV,ls create any number of sounds yourself.

4% POKELI1, 33:POKENZ, 6% : POKEW3, 33 The program is constructed as follows: Lines 20 to
59 POKEH1,RC2):POKEL],B(2) :POKEH2,E(2) POKELZ,F (2> :POKEH3,C(2Z)>:POKEL3,D(2> 35 set up the speech chip. Line 40 reads the data
53 FORE=0TOGCZ)>#P NEXT : POKEW!, 32 POKEWZ, 64 : POKEW3, 32 : NEXT and stores it in an array. Lines 42 to 55 play the tune

€2 1=9:G0T042

68 REM 1ST BAR

7@ DATA®,0.8.147,5,185,50,0,8,8,147,5,18%,%0,115,88.0,0,6, 206,50
72 DATA115,88,0,0,7,53,50,9.0,8,147,5,155,50,0,Q,8,147.5, 185, 50
74 DATA162,194,0,0,6,206,50.102,194,0,8,7,53,50

77 REM 2ND BRR

80 DATRG.9.8,147.%,185,50,08.0,8,147,%,1£5%,50,08,0,0,0,6, 206,50

82 DATA.0.0.0,7,53,50,9,9,8,147,%,185,50,0,0,8,147,5, 185, 50

84 DATAR.0.0,0,6,206,50,0,0,9.9,7,53,50

87 REM 3RD BAR

90 DATAG.Q.8,147.%,185,%50,0.0,8,147,5, 185,50, 115,88,0,0, 6,206,509
92 DATA118.88.0,0,7,53,50,0.0,8,147,5,18%,50,0,9,3, 147,5, 185,50
94 DATA102,194,0,0,6,206,50,1092,194,0,0,7,53,50

97 REM 4TH BAR

190 DATAR.0,8,147.5,185,59,0,9.8,147,5, 185,50,0,8.9,0, 6, 206, 50
182 DATAB.@.0.0,7,53,50.0.0,8,147,5,185,%0,0,0,8, 147, 5, 185, 50
104 DATRA,0,0,0,6,206,50,0.0,9.0,7,53,50

187 REM ..., BRR

while the rest of the program contains the data.

119 397245,199.9,1415,185,50,45.193,9.14?,5.135,25,5?,172,9.147.5.185.25

112 DATAEB, 149.0,0,6,206,%0,91,148,9.0,7,53,50

114 DATA115,88.8.147,5, 185, 50, 102, 194, 8, 147,8, 185, 50 MUSIC CATALOGUE

116 DATAS1,140.0.0,6, 206,50, 76, 252,0,8, 7,53, 50

118 REM 6TH BAR Garry Beavan, Ryde NSW 2112

120 DATRE4,188,3,147,5,185,50,68,149,8,147,5,18%5,50,0,9,0,0,6, 206,50 ; j

122 DATRG.0,0,0,7,53,50,0,0,8,147,5,185,50,0,0,8, 147, 5, 185, 50 This program, while somewhat lengthy, allows the

ig; gg;ngm,gég-s.zes,se,a, 0,8,9,7,53,50 VIC-20 (or C64) to get in and perform a useful task.

s By spending a little time entering data into the

132 DATRGS. 145, 5,01 6. 536 30 91 146 5 0 5 5o sss" 28:57:172,8, 147.5.188.25 computer, it allows the music enthusiast 1o build up a

134 DATA115,88.8,147.5, 185,99, 102, 194,8, 147,5, 185,58 catalogue of recorded music. The program s listed in

136 DATAS1.149,0,0,6,206,%0,76.,252,9,0,7,53.50 a form ready to run on the VIC-20. Line 1 is the only

*33 §§¥a25H1ggRe 147,5,185,50,68, 149, 8, 147,53, 185,%0.68,149,9,0,6, 206, 5¢ S Vi, Bty (Deriyecdors) sattpul

4 ’ 10, 0 el p) ’ rR-71 ’ I ’ ¢ ¢ 14,9,0, =l H 1 A

142 DATRES, 149,0,Q,7,33,50,68, 149,98, 147,5, 185,90,88, 145, 8, 147, 5, 16%, %5 ors, this line Is responsible for setting the screen/

144 DATA?6,252,9.0.6,206,50,54,111,0,0,7,53, 50 border colours. , .

147 REM STH BAR In its present form the computer's prompts- are di-

150 DATAS4,111,11,114,7,163,50,54,111,11,114,7,163,50 rected toward rock music however a word such as

152 DATAS4,111,0.0,9,21,50,%4,111.9,0,9, 159,50 “GROUP" can easily be changed to "ORCHESTRA"

132 gg;gg:,}n 1 114,7,163.59,54,111,11,114,;,163,56 i sB.desitad

188 REM 10-},‘1%5@'9’9’21 59.76,252.9.@.9,159,5¢ The most useful function of the program is the abil-

160 DATAS4,111.11,114.7,163,50,45%,198, 11,114,7,163,%0 ity to quickly recall stored information. Keep in mind

}23 gg;gg,g,?161?42;,?25068,3-3,?1 1??;53 = when saving data to tape that you must press the

166 DATAB.0,8,0,9,21,50,0,0.5.5.9, 159,50 RECORD button property. Also chack that you are

168 REM 11TH BAR not saving data over the top of your program{

172 DATA4S, 198, 2. 147,5, 185,90, 45, 198,8, 147, 5, 185, 25,57, 172.8, 147,5, 185, 25 The program will also run with a disk drive if

172 DATAES, 149.0,0,6,206,50,91,140,0,3,7,53, 50 changes are made to lines 2000, 2300, 3000, 3300.

174 DATA11%,.88.8, 14?,5,18‘2,50. 122,194.€,147,%,185,5@ Further information can be obtained from the user

};g gg;ﬁ%"rrgng @.6,206.50,76,252,0,8,7,53,50 manual which came with the disk drive.

182 DATAG4,188,8,147.5, 185,99, 68, 149,80, 147,53, 185,50, 0, @.,0, 8, 6. 206, 50 For ease of reading | have removed the Commo-

182 DATARG.2.9,2,7,53,%0.0,0,8,147,%,18%,50.0,0,%2,147,5, 185, %0 dore control characters from the listing and replaced

ig; gg;ﬁ?é%eé@és,286,58.'8,0,6,8,?,53,58 them with abbreviations such as <C L R> which
A > which 2

190 DATA192,194,12,216.8,147,50,182, 1594, 12,216.,8, 147,50 ";?agzvf:,ea\;f,féﬁen °i'n<?h§ R,D ,;Z,’,"?mg‘?:;‘ig‘;_

192 DATA102,194,0,9, 10,60,50, 182,194,0, 0, 10, 208. %5 ? 3 typing the prog

194 DATA3E,108,12,216.8, 147, 50, 63, 149, 12,2168, 147,506 puter the Commodore control characters should be

196 ggme.e,e,e,s,zx. 50,68,149,@,8,9, 159, 50 substituted back in.

198 REM 14TH BAR

200 DATAS1,14@,11,114,7,163,%8,91.140,11,114,7,163, 50

2082 DATAS1,1408,0,9,9,21,%0,91,140,0,0,9, 153, 59

204 DATAB1,161,11,114.7,163,25,91,140,11,114,7,163,25,81,161,11,114,7, 163,25

206 DATAES,149,11,114,7,163,25.61,126.9.0,9,21.50,54,111,0,0.93, 159, 50

298 REM 1STH ERR

212 DATAE1,126.8.147,5,185,50,61,126,8,147,5,185,%9.61, 126,0,0,6, 206, 59

212 DATR61,126,2,0,7,53,50.61,126,8, 147.5,185. 25,64, 188,8, 147, 5, 185, 25

213 DATRE1.126.8.147,5,18%,2%,54, 111,8, 147, 5, 185, 75

214 DATA4S,198,0,0,6.206,50, 34,75,0,0,7,53, 50

217 REM 16TH BRF:

226 DATA40,200,8,147.5,18%,%9,45,198,8, 147, 5, 185, S0

224 DATAG.2,11.114,7,163,52,0.9,11,114,7,163,52,0,0, 10,205,7,53,%2

226 DATAG, 2, 19,205, 7,53,50.0.0,9, 159,6,108,50.0,9,3, 159,56, 102, 50

228 REM 17TH BAR

230 DATA28,214.8,147.%,185,50,0,0,€,147,%, 185,%0, 115,38, 0,0, 6, 206, 50

232 DATA115,28,0,0,7,53,50,2.0,€,147,5, 18%,50.0,0,8, 147,5, 125, 50

234 DATA102.194,0,0,6,206,50,162,194,0,0, 7,53, %0
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CONTRIBUTORS PLEASE NOTE
All contributions to this column should be accompanied by a listing of the
program from a printer. Hand written or typed listings are not acceptable.

There are two reasons for this. The first is that a listing from your
computer gives us some guarantee that you have got the listing correct.

Secondly, if you present us with a neat final copy of your program we
can use photographic techniques to reproduce it in the magazine, without
risk of errors.

Contributors will be paid $20 for each item published in this column.
Submissions must be original programs which have not been previously
published. You may send as many programs as you wish with the
accompanying declaration.

B e e o s e . s . o i e e i i S e s e e e s e | i s e

“I agree to the above terms and grant Electronics Today International all rights to
publish my program in ETI Magazine or other publications produced by it. | declare that
the attached program is my own original matenal, that it has not previously been
published and that its publication does not violate any other copyright.”

* Breach of copyright is now a criminal offence.

Date .

Signature ........... e e iy il

Address ...... e

... Postcode ..

SRNNEE RS e ps e T - o Lo S )

1 POKE36879,8 PRINT"< YEL ="

2 Hin' CSRD >< YEL >TAPE & CUE#N: < CY N =":11s="< YEL >
GONG NAME: < CY N >":J$="< YEL. >GROUP NAME: < CYMN>"
3 REM##MUSIFILE#»

4 REM##G.BEAVAN

S REM#+[021884330

10 PRINT"< CL.R >

20 DIMA$(500),B3¢(500),C(500)

30 PRINT" MUSIC FILE*:PRINT:PRINT

40 PRINT"THIS PROGRAM USES FIVECOMMANDS"

S0 PRINT:PRINT" L A1 S T C"

60 PRINT" E E E E E E"

70 PRINT" L=LIST OF GROUPS"

80 PRINT" A=ADD TO THE LI1ST"

90 PRINT" I=INDIVIDUAL SUBJECT"

100 PRINT*" S=SAVE THE LIST"

110 PRINT" T=TAKE TAPED INFO."

115 PRINT" C=CORRECTION"

120 PRINT"< CSRD »>< CSRD >»< CSRR > CSRR > COMMAND? ™
121 GETZ3:1FZ4=""THEN121

130 IFZ$="L"THENPRINT "< CL.R > '":6070200
“THENPRINT"< CL R >*:G0T0400
“THENPRINT"< CL. R > ":60T01000
S"THENPRINT "< CL R >":60702000

170 1FZ$="T"THENPRINT"< CL R >'":G0T03000

175 1IFZ$="C"THENPRINT"<. CL R >':G0T04000

180 PRINT"< CL. R > ":60T040

200 FORA=1T0500

210 1IFC$(A)Y="w/"THEN240

215 IFC3(A)=""THEN240O

220 PRINT C$CA);":"3

230 NEXTA

240 PRINT:PRINT'< CSRD» >THAT'S ALL OF THEM"
250 PRINT:PRINT

260 GOTO120

400 FORD=1T0S00

410 IFA$CD)Y=""THEN4S0

420 NEXTD

4S50 FORB=DTOSOO

485 PRINT

460 INPUT"TAPE & CUE#';AS(E)

470 INPUT'"SONG NAME";B$(B)

480 INPUT"GROUP NAME";C$(B)

490 PRINT:PRINT:PRINT"HIT M FOR MENU"

500 GETX$:IFXs$=""THENSOO

510 IFX$="M"THENPRINT"< CL R >":G0T0S0

520 NEXTB

1000 PRINT"<. CSRD =< Y EL. >TAPE,SONG,GROUP OR MENU*"
1005 GETY$:1FYe=""THEN100S

1006 PRINT"< CLR >*"
1010 1FY3="T"THEN1OS0
1020 S*THEN1200
1030 IFY$="G"THEN1300

103% IFY#="M"THEN7O
1040 GOT01000
1045 REM#»SELE TAPE POSITION
1050 INPUT"TAPE & CUEH'";A$
1060 FORB=1T0500
1061 JJ=0
070 IFLEFT$(A$(B) ,6)=LEFT3 (A ,6)THENJI=1

1075
1080
1090
1100
1110
1200
1210
1215
1220
1225
1230
1240
1250
1290
1300
1310
1315
1320
1325
1330
1340
1350
1360
1370
1990
2000
2010
2020
2030
2040
2050
2060
2100
2120
2130
2140
2150
2200
2210
2220
2230
2240
2300
2310
2990
3000
3010
3020
3030
3040
3080
3100
3110
3120
3130
3140
3200
321b
3220
3230
3240
3300
3310
4000
4001

4010
%015
4020
4024

4025

4026
4027

4028

4030
4040
4050
4060
4100
4110
4120
4130
4140
4150
4160
4200
420S

4210
4220
4230
4300
4305
4310
«320
4330
4400
4405
4410
4420
4430

IFJJ=1THENPRINTH$;A‘(B):PRINTI’;B’(B):PR!NTJi;Cs(B):GOTOiOOU

NEXTE

PRINT: PRINT "<, Y EEL_ >SORRY ,NOTHING AT THAT POSITION'":PRINT

GOTO1000

REM##F IND SONG

INPUT"NAME OF SONG";AS$

FORB=1T0500

JJ=0

IFLEFT$(B$(B) ,6)=LEFT$ (A% ,6) THENJJ=1
IFJJ=1THENPRINTH#tA$(B) : PRINT1$;B$(8) : PRINTJ#;C$(B):G0TO01000
NEXTE

PRINT : PRINT"'< CS RD >~< YEL >NOTHING OF THAT NAME':PRINT

GOT01000

REM##F IND GROUP

INPUT"NAME OF GROUP' ;A%

FORB=1T0S00

JJ=0

IFLEFT$(C$(B) ,6)=LEFT$(A¢ ,56) THENJJ=1
1FJJ=1THENPRINTH$ ; A$ (B) : PRINTI$;B$(B) : PRINTJ$;Cs(B) 1F=1

NEXT8

5FF=1THENPR!NT“<:\(EEL_Z>THAT’S ALL 1 KNOW'":F=0:G0T01000
J=0

PRINT"CHECK YOUR SPELLING"

GOTO01000

REM##SAVE LIST

OPEN1,1,1,"MUSIF ILE"

PRINT" CLR >< CSRD >« CSRD >SAVING!

FORB=1T0500

A=A (B)

IFA$=""THENPRINT#1 ,"#/":G0T02100

PRINT#1 ,A$

NEXTE

FORB=1T0500

As=Bs(B)

IFA%=""THENPRINT#1, "#/":GOT02200

PRINTH#1,As

NEXTB

FORB=1T0S00

A$=Ce(B)

IFAS=""THENPRINT#1, "#/" :GOT02300

PRINT#1,A$

NEXTE

CLOSE1

GOT070

REM#+GET INFO.

OPEN1,1,0, "MUSIFILE" :PRINT "FOUND INFORMATION"

FORB=1T0500

INPUT#1 ,AS

IFAs="#/"THENA® (B)="":G0T03100

A2 (B)=A%

NEXTE

FORB=1T0500

INPUT#1 ¢AS

1IFAS /"THENB$ (B)="":G0T03200

B3 (B)=A%

NEXTB

FORB=1T0500

INPUT #1,AS

IFA$ /" THENC$(B)="":G0T03300

Cs(BI=A%

NEXTB

CLOSE1

G0T0120

PRINT"EVERY TIME YOU HIT THESPACE BAR I WILL PRINTTHE NEXT";

PRINT" ENTRY ALONG WITH IT’S NUMBER.

PRINT"WHEN YOU SEE A MISTAKEHIT S AND I WILL STOP.

PRINT'" CSRD < CSRD < CSRD >HIT 8PAC

G=0

PRINT"< YEL. >"

GETKS: IFK$=""THEN4D2S

IFK$="8"THEN4100

G=G+1

IFG=S500THEN?70

PRINT"<. RVSON >#";6;"< RVSOFF >":PRINTH$;A$(G)

PRINTI$;B$(G)

PRINTJ$;C3(G)

GOTO4024

PRINT" TAPE ,SONG , GROUP OR MENU"

GETK#: IFK$=""THEN4110

IFK$="T"THEN420Q

IFKs$="8"THEN4300

IFKe="G"THEN&40O0

IFK$="M"THENPRINT"< CL. R > ":GOTO70

GO0T04100

INPUT"# TO CORRECT";G

PRINTAS(G)

INPUT*CHANGE TO'";AAS

IFAAS$< O "' THENAS (G) =AAS

GOT04100

INPUT"® TO CORRECT";G

PRINTB$(G)

INPUT""CHANGE TO' ;EB%

IFBB$< >""THENB$(G) =BB*%

G0T04100

INPUT"# TO CORRECT";G

PRINTC$(G)

INPUT"CHANGE TO';CC$

IFCC3<>""THENC$(G)=CCs

GO0T04100
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Help is at hand with
a Sharp pocket computer.

PC1251 B

4.2K byte RAM.
24K byte ROM

24 digit LCD.
Options — Cassette

interface, Pinter and |8

Cassette interface, Printer
and Microcassette, Software
tapes. Also avallable a range

of pre-programmed
software tapes.

$180:

PC1350

SK byte RAM expandable to
21K byte.

40K byte ROM.

24 aigit by 4 ine text or 150
by 32 dot graphic LCD.
Built-in RS232C interface.
Options — Cassette intef-
face, Printer and Cassette
meerface, 8K or 16K byte
RAM expansion card

$265.

PCi401

Sclentific computing
4.2K byte RAM

40K byte ROM

16 digit LCD.

Operate as computer or
scientific caiculator.

59 saientific functions.
Options — Cassette
intertace, Printer and
Cassette interface,

$195:

Opuons — Cassette
interface, Printer and
Cassette interface, Printer
and Microcassette,

Sharp cassette recorder avadabie as an option for ail urees.

Sharp pocket computers are
small enough to take anywhere

PCle21

Financial computing
4.2K byte RAM.

40K byte ROM. 16 digit LCD.
Operate as computer or
financial caiculator.
Built-in business/financial
functions. Including
compound interest, cash
flow analysis. selling price
and margin calculations.
Options — Cassette
interface, Printer and
Cassette interface.

$195.

PC1500A

8.5K byte RAM expandabte
t0 24.5K byte.

16K byte ROM.

26 aigit text or 156 x 7 dot
graphic LCD.

Options — 4 colour printer/
plotter and cassette inter-
face, RS232C and Centronkcs
standard interface, 8K byte
programmable RAM
module, BK or 16K byte
programmable RAM module
battery supported plus
Technical reference marual,

$315.

PC2500

SK byte RAM expandable to
21K byte. 72K byte ROM

24 digit by 4 Ime text or 150
by 32 dot graphic LCD.
Built-in 4 colour printer/
piotter, cassette interface,
and RS232C mterface.
Built-in business software.
Typewriter keyboard.
Options — 8K byte or 16K
RAM expansion card

$545.

and big enough to perform
sophisticated computing
functions. Phone today for the
location of your nearest Sharp
pocket computer dealer.

SHARP

Simply the best in pocket computers.

$85.

Sydney 7289111, Melbourne 7639444, Brisbane 3439144, Adelaide 2947166, Perth 277 7477, Canberra 805288,
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MICROBEE COLU

Combat Battle Game

S. L. Robjohns, Somerton Park SA 5044

STAR DRIVER
David Hughes, Howrah, Tas 7108

This program has been designed for
use with Microworid Basic. It shows
PCG graphics without needing ma-
chine code programming.

The object of the game is to win the

%
§'
g
z8
g
&

battle between air and ground forces.  people reach the ground they are able
The player controls the ground force  to construct an anti-tank gun which can
while the Microbee controls the air  destroy the tank.

force.

with a tank which fires vertically intothe 1
air. The keys controlling this tank are:
‘<" to move left; *>‘ to move right; and
‘X' to fire gun.

The air force consists of aircraft

00100
00110
00120
00130
00140
00130
00160
00170
00180
00190
00200
00210
00220
00230
00240
00230
00260
00270

The ground force is equipped The method of scoring is as follows:

point for a direct hit on the aircratft, 1

REN
REM
CLS: 308U 700

J=0iK=0:L=0

CLE:PCO:FOR Z=832 TO SPSICURSZ:PRINT *k°:NEXT 25 NORMAL
CURSO94:PRINT Air Force Score : *IK:CURSY42:PRINT Arsy Score :
REW Movement of Tank

IF L=10 OR Ke10 THEN 430 ELSE PCO

A=INT (RNDES0) ¢270: D= INT (RNDE401 ¢74;:BuliFe]; Ja]

S08=KEYS: If 808=°° THEN CURSA:PRINT®timnopt®:80T0 310

IF S08¢)>°," AND 808<(>°C(* THEN 220

1F AC770 THEN LET B=0:60T0 240 ELSE LET B=-1:00T0 240

IF SO8<>°.° AND $08<)>°>°* THEN 230

1F A>821 THEN LET B=0 ELSE LET Be=}

A=A+D:CURSA:PRINT timnopt*:IF 122 THEN 520 SLSE 310

IF I=2 THEN 320 ELSE LET B=0:C=A-700

IF S08=°X" OR 808=°x" THEN CURBC:PRINT qrs®:0UT 2,64:0UT 2,0 ELSE 190
FOR 2=1 TO 20 :NEXT Z:CURSCIPRINT ttt®

1F CC>D¢l AND C<)D+2 THEN SO0 ELSE CURSD:IPRINTtttttt®:PLAY 13:PLAY O
NORMAL :L=L+1:CURB9S4:PRINT LiIF L=10 OR K=10 THEN 430

REN  Movement of Plane

PCO:R1=RND#3: CURSD. INT RRLtRR®

IF R1<1 THEN LET E=-INT(RND#3) $Q0TO 340

1IF R1>2 THEN LET E=INT(RND#3)

IF DC70 THEN LET E=3:00T0 340

IF D>116 THEN LET E=-3

D=D+E:CURSD: PRINT *abcdbe®

REM Bomb Drop

IF F<(11 THEN 480

IF Fell THEN LET Q=De¢2

1F @)=44 AND 9<=127 THEN CURSE+64:PRINT®;*:0u8e44:00T0 480
CUREG:PRINT®L°:CURSG+64:PRINT®;*

1IF 0>2704 AND 0B<=747 THEN 430 ELSE LET G+=8¢44:00T0 480

IF 0>=A-84 AND 0¢ 38 THEN 440 ELSE 470

CURBA:PRINT ttqratt":PLAY §, SCURBAIPRINT* Lttt  ICURBAS2: PRINT *uny®
PLAY 0, 10:CURSA+2:PRINT Lt ®; NORNAL

KeKe1:CURSP14:PRINT K:FOR 2=64 TO 127:CURSZ:PRINT® *:NEXT 2:00T0 170
CURS0+43:PRINT qre®: FOR 2=1 TO 20:NEXT 2:CURSO+43:PRINT®ttt®:F=ii00T0 190
FaF+1:FOR Z=1 TO 3:NEXT 2:080T0 190

REM  Parachute Drop

1F C<OD-3 AND C<OD AND C<)OD¢3 AND C<O>De4 THEN 190
CURSD:PRINT Rttt tHaDe2
CURSH-44PRINT*t Lt ":CURSH: PRINT® $gh® : CURSH+6S:PRINT® { * : PLAY O:HwH+64:1a2
IF H(768 THEN LET S0®=KEYS:00TO 200

REM Butlding Anti-Tank Gun

CURSH-64 I PRINT £t °:I=13PLAY 0,2:CURSH+1:PRINT ¢t :JnJes

IF J=1 THEN CURS®30:PRINT®v®:0070 310

IF J=2 THEN CURSS29:PRINTu’:80TO 310

COMBAT - a battle game for the microbee
8.L. Robjohns July 1784

‘I

00380 CURBE31:PRINT®{*:CURSGIPRINT t*:PLAY 0,3

cuuu:nxm'unn':culuu:nxnr'qr N
FOR Z=1 70 20:0UT 2,64:0UT 2,0:FOR Yai TO SO:NEXT Y:NEXT 2
CURBAZPRINT tREL Lt iCURSA+IIPRINT “mxy® i PLAY O, 101 NORNAL
K=K+1:CURSP14:PRINT K:FORZ=268 TO 831:CURSZ:PRINT® °INEXT 2:J=0:8070 170
IF Ke10 THEN CURSP21:PRINT*# AIR FORCE WINS 210070 430

CURS921:PRINT*# ARMY WINS #°

PLAY 0,15:CURS10,4:PRINT Would you like another 9ane ?°

Q48=KEY! F Gas= THEN 660

IF @48=°Y* OR Q4a». * THEN 130

IF G4S()°N°® AND @48¢)°n® THEN 660 ELSE CLS:END

REM Storing PCO Characters

This program is a modification of one
shown in ET| Feb '84 by Geoffrey Tyer-
man. Mr Tyerman's program was writ-
ten specifically for an Epson or Epson
compatible printer. This one adopts the
ideas presented there 10 a Star Gemini
10x printer.

The problem is that Mr Tyerman's
program will not run in the double den-
sity mode as it will not return after print-
ing the top half of the line. To cure this .
carriage returns have been added.
This program has the ability to do sin-
gle, double and quadruple density

00700 Pe53408+97416:FOR Z=P TO Pe16825-1:READ A:POKE Z,AINEXT 2
00710 DATA 0,0,0,0,0,0,0,295,43,0,0,0,0,0,0,

00720 DATA 0,0,0,0,0,0,0,258,23S,24,24,0,0,0,0,0

00730 DATA 1,1,18,1,3,193,25,249,253,31,15,3,0,0,0,0

00740 DATA 128,128,240, 120,192,240, 132, 139, 235, 249, 240,192,0,0,0,0
00730 DATA 0,0,0,0,0,0,0,253,252,0,0,0,0,0,0,0

00760 DATA 0,0,0,0,0,0,7,31,127,295,0,0,0, "

00770 DATA 0,0,0,0,0,25S,253, 233, 239,255,0,0,0,0,0,0

00780 DATA O, 10,224,246, 234,253,0,0,0,0,0,0

00790 DATA 0,0,0,0,0,60 60,24,233,109, 107, 189, 34,34, 34,231
00800 DATA 0,0,0,231,126,60, 24,24, 40, 60,60,60,24,0,0,0

00810 DATA 0,233,2s%,0,0,0,0,0,0,0,0,0,0,0,0,0

00820 DATA 0,0,0,0,0,0,0,0,0,0,127,255,25S,238,7,3

00830 DATA 0,0,0,0,0,0,0,1 3,7,295,233,233, 253,224,192

00840 DATA 0,0,24,24,24, 2 4, 233, 253, 233, 283, 233, 253, 235,0,0
00830 DATA 0,0,0,0,0,0, 1 192,224,293, 298,235, 293,7,3

00860 DATA 0,90,0,0,0,0,0, 10,234,238, 253, 233,224, 192

00870 DATA 0,0,19: 146,12,3,0,238,235,0,3,12,49,192,0,0

00880 DATA 24,24, 4,24, 24,24,219,285,293,219,24,24,24,24,24,24
00690 DATA 0,0,3, 2,49,192,0,233,255,0,192,48,12,3,0,0

00%00 DATA 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

00910 DATA 0,0,0, +0,0,0,0,0,289,23%,0,0,0,0,0

00920 DATA 0,0,0,19,30,40, 120,249, 248,248, 248, 240, 252, 254, 253,259
00930 DATA 0.9,0,0,0,0,0,0,0,3,3, 63,293, 235, 253, 235

00940 DATA 0.0.0.0.0.0.0.0.0.2‘0.24..2“.250.255.255.255

00930 DATA 0,0,0,0,0,0,0,0,0,0,4,12,30,253,233,255

00960 RETURN

It is calied from a BASIC program by
putting the assembly address into C2
and C3. When assembled at 7A00H,
you input POKE 194,0: POKE 195,122,
When you want to dump to the printer
you use the ESC key. Then the S,D
and Q keys may be used for calling sin-
gle, double and quadruple density
graphics. T gives you double speed.
Each mode can be called by the use of
USR, just so long as the JP instruction
at the end of the program is changed to
a RETURN.

This program does not destroy any

graphics. It can also do double density, registers.
double speed graphics.
ADDR CODE LINE LABEL MNEM OPERAND
00100 3
00110 HIRES HORIZIONTAL PRINTER SCREEN DUuMP
00120
00130 FOR STAR GEMINI 10X
00140
00180 3
00160 3
00170 sl OFF
00180 SL ON
0010 00190 CURR1 EQU 10H itop part of line counter
0012 00200 CURR2 EQu 124 ibottam part of line counter
0014 00210 LINE EQU 14H 111ne counter
001S 00220 TOPBOT EQU 13K 1top or bottom part of line
0016 00230 CHARCT EQU 164 icharacter counter
0040 00240 CHAR EOUL 40H
0017 00250 DOT EQuU 17H icurrent dot/column in char
0018 00260 DATA EQu 18H ipcg/rom location data storage
0031A 00270 MODE EQU 1AH imode - single or double density
AARZ 00280 TONE Eou 43682
7H00 00290 ORG TAOOH
7800 ES 00300 PUSH H 1save registers
7801 FS 00310 PUSH AF
7/02 CS 00320 PUSH BC
7A03 D3 00330 PUSH DE
7A04 3A0DO1 00340 LD A, (10DKH) iwas ESC tast key pressed?
7607 FEOO 00330 cP 1zero ¥ not. so
7409 CA9D7B 00360 JP Z,FINISH jsump to finish
760C 00370 CALL B00&H iwait for key to be pressed
TAOF FE44 00380 CP A4H tis it a 'D*?
7A11 2813 00390 IR 2, DOUDEN 1if 80 sump to dd start
7413 FES3 00400 [~4 S3H 1is it an 67
7A13 2000 00410 IR 2,B8INDEN 114 80 jump to sd start
7AL7 FES4 00420 cP San 118 1t a "T*?
7819 290F 00430 JR Z,DDD8PD 1if so jsump to ddds start
7610 FES1 00440 cP S1H t1im it & *Q@'?
701D 280F 00430 JR 2, QUADEN 114 so sump to qd start
7A1F C3907P 00440 IP FINISH 31¢ not D,8,T,Q then return
00420 SINGLE DENBITY START
7422 3E00 00480 BINDEN LD A0
TA24 1804 00490 IR START
00500 3 DOUBLE DENSITY START
7A246 SEOL 00310 DOUDEN LD Al
7A28 1806 00320 JR START
00530 3 DOUBLE DENSITY DOUBLE BPEED START
TA2A 3202 00340 DDDSPD LD A2
7A2C 1802 00330 JR START
00560 3 QUADRUPLE DENSITY START
7A2E 3E03 00570 QUADEN LD A3
7830 321A00 00380 B8TART LD {MODE) . A 11d A’ with mode 0,1.20r3
00390 3
00600 1initialise routine
00610 CALL TONE tbeep’
004620 Lo HL.RTN imove print head to home position
00430 cALL PRINTR 3do it*
00640 3
00430 INITAL LD HL, OF 000H istart of dump tocation
00660 Lo (CURRL) HL t ( screen )
00670 LD {CURR2) ,HL
00680 LD AL10H" ino. of lines
7A47 321400 00690 Lo (LINE) , A
7M4A 3R00 00700 LD A0
7AAC 321300 00710 Lo {TOPBOT). A timit topbot to top
TRAF 21617B 00720 INITLF LD HL.LF 1imit. printer LF to 16/244"
7AS2 CDp7C7B 00730 CALL PRINTR iroutine to send data to pri
nter
7433 TEAO 00740 LINSTR LD A, CHAR
7457 321600 00730 LD {CHARCT) .A& ino. CHAR per line
7434 3807 00760 Lo A7 tbits per cher 0-7
7ASC 121700 00770 LD {DOT), A
7ASF 3A1A00 00780 Lo A, (MODE) 1ld "A4° with msode
7A&2 FEOO 00790 cp [
TAs4 280D 00800 JR 2.SINGLE 1single density
7866 FEOL 00810 ce 1
TAL8 2813 00820 JR Z.D0Us idouble density
7A6A FEO2 00830 cP 2
TASLC 2 00840 JR 2,DDSP idouble density double speed
TALE 21727B 00830 QUADP LD HL, OPG tmust be quadruple density
7A7t 180D 00860 JR CONTI
TATI 216378 00870 SINGLE LD HL,EGD i1load data for single density
7A76 1808 00880 JR CONTI
7A78 216D7B 00890 DDSP (8] HL.DBP (lcad data for ddsp
7A7B 1803 00900 IR CONTI
7A7D 217778 00910 DOUB LD HL, DD t1load data for double density
7AB0 CD7C7B 00920 CONTI CaLL PRINTR 1do 1t*
00930 1f1nd char at current tine
00940
7A83 211300 00950 FINDCH LD HL, TOPBOT
7ABs Chas 00960 BIT O, (HL)
7488 280% 00970 JR Z.TPLNCH 1top line char,
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ADDR CODE LINE LABEL MNEM OPERAND ADDR CODE L'INE LABEL MNEM OPERAND

7ABA 241200 00980 LD HL, (CURRZ) 78461 1B33 02200 LF . DEFW 33184 3ESC. 3
748D 1603 00990 IR LDA 7B63 1000 02210 DEFW 0O10M 316 O
748F 241000 01000 TPLNCH LD HL, (CURR1) 7865 1B 02220 SGD DEFB 1BM 1ESC.
7092 7€ 01010 LDA Lo A, (HL) icurrent char in "A° 7B&s 4B 02230 DEFB K 1K single density
01020 7B67 FF 02240 DEFB =98
01030 1 ¢ind data for char (pcg) 7868 01 02230 DEFB H
01040 7B69 00 02260 DEFB
7493 0604 01050 FINDDT LD B4 7B6A 0A 02270 RTUN DEFB 10
7495 3F 01060 LD (303 786D OD 022680 RTN DEFB 13
7896 1600 01070 LD D.0 $load de with 7B4C 00 02290 DEFB o
7698 B1 61080 oR c iclesr carry 7B6D 1R 02300 DSP DEFB 1BM $ESC
7499 CBI13 01090 ROTATE RL € 7BsE 79 02310 DEFB s 1double speed
798 CB12 01100 RL D 7B&F FF 02320 DEFB 253
7A9D 10FA 01110 DJNZ ROTATE yrotate 4 times 7870 O1 02330 DEFB 1
7A9F 2100F0- 01120 LD HL , OF GOOH 7B71 00 02340 DEFB o
78A2 19 01130 ADD HL, DE 18dd to find char data loc. 7872 1B 02350 OPG DEFB 1BH 1€SC
7AA3 221800 01140 LD (DATA) , HL 7873 7a 02360 DEFB o jauad density grephics
01150 & 7874 FF 02370 DEFB 233
01160 jfind print data 7875 O1 02380 DEFB 1
01170 4 7876 00 02390 DEFR o
7AA6 211500 01180 FINDFD LD HL, TOPBOT 7877 1B 02400 DD DEFB 18H 1ESC.
7AA9 0608 01190 Lo B,8 ino. of bits to test 7878 oC 02410 DEFB §L :L double density
7AAP CBas 01200 BIT 0, (ML) 1is top or bot set 7879 FF 02420 DEFP 2%
74AD 241800 01210 LD HL, (DATA) 7874 O1 02430 DEFB 1
7ABO 2804 01220 IR 2. PNDT 787D 00 02440 DEFB
7AB2 110800 01230 LD DE, 8 02450
7ABS 19 01240 ADD ML, DE 1find data for sec line 02450 § OUT TO PRINTER ROUTINE
7AB6 JEOL 01250 PNDT Lo a1 02470
7ABE D3OB 012610 ouT (OBM) ,A t1latch char rom. 7B7C 7€ 02480 PRINTR LD A, tHL)
7ABA 1E00 01270 LOPE LD E.0 787D 23 02450 INC HL
7ABC CD297B 01280 LOPBIT CALL TSTBIT :test current bit & ret 7B7E FEOO 028500 ce o
7ABF 2003 01290 IR NZ, I1SSET ibit 18 set 7880 €O 02310 RET z
7AC1 B1 01300 OR c iclear carry 788) CDAZBC 02520 CALL BO4ASH
7AC2 1801 01310 JR MOVCRY 7884 16F& 02530 JR PRINTR
7ac4 37 01320 ISSET  SCF iset carry flag as bit is 7886 FS 02530 RETURN FUSH AF
74CS CB13 01330 MOVCRY  RL € jmve data from carry - "E’ 7887 €S 02580 PuSH ML
;22; fgrz g:g;g :a:ﬁz :'Boan tmove to néxt data locatn 7888 3A1A00 O340 LD A, {MODE)
7868 FEOO 02370 cP °
01360 jdate for printis stored in "€° - - L 788D 2803 02380 IR 2.SNGLE 1no linefced ¢ single density
7ACA 7B 01370 LD A.E iload "R with '€ 7BEF 214A7B 02590 LD HL,RTUN 1@l8e losd linefeed
7ACB CD4a36C 01380 caLL 9043H ibasic rom printer routine 7892 1803 02600 IR PTANR ithen goto printer routine
7ACE 3E0O 01390 LD f.0 LU0 Gy 100l 7894 214B7B 02610 SNGLE LD HL.RTN 1single density initial data
7ADO D3IOB 01400 out (OBH) . A& Weliargl Sl e bt 7B97 CD7C7B 02620 PTNK calL PRINTR icall printer out routine
01410 jroutine to check that all dats for current char has 7890 E1 02621 POF HL
01420 ibeen generated. 1{ so move onto next. 7B9B F1 02622 FOF AF
74D2 3A1700 01430 DONES (¥ A, (DOT) 1ld 'R’ with curr column 7B9C C9 02623 RET
7ADS 3D 01440 DEC L] imove to next dot/column 789D D1 02630 FINISH POP DE
TAD6 321700 01330 LD (DOT) .A 7B9E C1 02640 POP BC
7AD9 FEFF 01460 cr OFFH jtest for fintsh 789F F1 02650 Pop =
JADP 20C% 01470 JR NZ.FINDFD i4¢ not finished - FINDPD 7840 E1 02680 POP L
7ADD 3EO7 01480 Lp A, 7 1column ¢in. Reset column 7BAl C3E9AS 02470 P 41961
7ADF 321700 01490 LD (DoT) . A 1 to seven 0000 02680 END
01300 00000 Total errors
01310 tdo next char in line
01520 3 PTNR 7897 SNGLE  7B93 RTUN 7B6A BIT? 7B49
7AE2 3A1600 03530 NXTCHR LD A, (CHARCT) 11d A’ with char counter sl |~ BITS 7BaF BITa 7882 BITS 7B5S
74€3 3D 01340 DEC A BIT2 7838 BITL 7838 BITO 7ESE ENDLN  7B19
7AE6 321600 01530 LD (CHARCT) . A RETURN  7BB6 BOTELN 7809 NXTCHR 7AE2 DONEB  7AD2
TAES FEOO 01360 cp o t JoF 1 llipe, dons MOVCRY  7ACS ISSET  7ACa TSTBIT 7829 LOFBIT 7ABC
7AED FS 01570 PUSH AF e LOFE 7ABA PNDT 7ABs FINDFD 7AA6 ROTATE 7499
7AEC 211500 01580 Lo WLy TOPBOT FINDDT 7493 LDA 7892 TPLNCH  7ABF FINDCH 7AB3
7AEF CR46 01390 BIT 0, (HL) ftest for top/bot line DD 7877 DSP 7R6D S6D 7B6S CONT1  7ABO
7AF1 2016 01600 JR NZ, BOTELN I QPG 7872 QUADF  7ALE oDSP 7A78 DOUE 7A7D
TAFI 281000 01610 Lo HEGFORRRAlY S VERF RS dUcTScen SINGLE 7473  LINSTR 7A3S LF 7861 INITLF  7A4F
7AF6 23 01620 INC HL INITAL  7A3C PRINTR  7B7C RTN 7B6B START 7430
7AF7 221000 01630 Lo (CURR1) . HL QUADEN  7A2E DDDSPD 7424 SINDEN 7A22 DOUDEN 7824
76FA F1 01620 POP aF ipop result of previous test FINISH 789D TONE  AAAZ  MODE  OOIA  DATA 0018
7AFB C28374  014%0 P NZ.FINDCH s1¢ not st end of line Som 0017 CHAR 0040 CHARCT 0016 TOPBOT 0015
7AFE CDB&TB 01660 CaLL RETURN LINE 0014 CURRZ 0012 CURR] 0010
7801 3EO1 01670 LD a1 144 at end of 1ine set
7803 321300 01680 LD (TOPBOT), A i currentline to bottom.
7BO& C3337A 01690 IF LINSTR tcontinue an bottom line
7BO9 241200 01700 BOTELN LD HL. (CURR2) 11d "ML’ with bottom 1ine
7R0C 23 01710 i Traxt chor CONTRIBUTORS PLEASE NOTE
7BOD 221200 01720 LD (CURR2) , HL Reber d . .
7910 Fi 01730 PoP AF 1 1pop Pesult of test All contributions to this column should be accompanied by a listing of the
76811 C2837A 017420 Je :1;:"‘00‘ x:: not “2-1005: :X:DCH program from a printer. Hand written or typed |iS(ings are not accep[ab|e_
7814 3EOO 01750 LD i 1$in. res op/bot to A
7616 321500 01760 Lp (TOPBOT) , A 1too There are two reasons for this. The first Is that a listing from your
7B19 3A1400 01770 ENDLN LD A (LINE) t1osd "A’ with no. of . istin rr
7B1C 3D 017680 pec A facreen lines left snd computer gives us some guaramee that you have got the listi g correct.
781D 321400 01790 LD (LINE}, A tdec by one Secondly, #f you present us with a neat final copy of your program we
7820 CDB67B 01800 caLL RETURN h Ak . .
7B23 C2557A 01810 P NZ,LINSTR stest fon normoReRTEHt can use photographlc techniques to reproduce it in the magazine, without
78246 C39D7B 01820 R FINISH risk of errors.
016830 3 »
01830 itest for bit "A’ st location "HL® Hfowe‘/e’-k“ you present ‘:)5 with a SllcraM dc(jmte on ':e bac‘f"?f Someonest
01850 3 al acket it needs to be manual typed twice here, with consequen
7829 4E 01860 TETRIT LD C. L) i1oad’dats into b to test _OId g P d Y ypl ,"' p q
7B24 341700 01870 o A, (DOT) 161t to test in char increase in labour on our part and increase In the probability of errors.
Uay W e e Contributors wilt be paid $20 for each item published in this column.
el FEOL 01900 cp oy o Submissions must be original programs which have not been previously
7 2626 01910 IR 1.BITL " 2
7B33 FEO2 01920 cP 7, published. You may send as many programs as you wish with the
7837 261F 01930 IR 1.8172 mpanyin claration.
7B39 FEO3 01940 ce B accompanying decla
783D 2018 019%0 IR 7.8173 b i o, — i o e o S e i S e i . i e S e
7B3D FEOS 01960 cp a i
7B3F 2811 01970 IR 2.8174 “| agree to the above terms and grant Electronics Today International all rights to :
;::; ;532 3:33 Jc: ? BITS publish my program in ETI Magazine or other pubfications produced by it. | declare that |
’ - .
7B4S FEOS 02000 cp 6 the attached program is my own orfiginal materal, that it has not previously been
;::z ‘2::33 ggg;g 4 E -;';‘_ : -g"é published and that its publication does not violate any other copynght.” |
7B4B €% 02030 RET : * Breach of copyright is now a criminal offence. :
7BAC CB71 02040 BITs BIT &.C
7B4E C9 62030 REY :
7B4F CBoY 02060 BITS BIT s.C
8¢ s E ey L o] (PP TP | 1T = —— S e Rt - F L S - )
7852 CRél 02080 BIT4  BIT a.c { |
7884 C9 02090 RET | I
7853 CPS9 02100 BITS 1Y 5.6
ToooE baet A I Signature ... —= == ... Date ... m—— 1
7D58 CEBS1 02120 BIT2 BIT 2.C | I
7834 C9 02130 RET i |
7838 CRA9 02140 BIT1 BIY 1.c
78D C9 02150 RET | Address . !
7BSE CR41 02160 BITO BIT o.C ] !
7860 €9 02170 RET 1 |
02180 :data for printer initialisation |
02190 4 : Postcode .. —

e =
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BEAT

DSE 6.5MHz Hobbyist

Every hobbyist knows how valuable a good
oscilloscope is: probably the most useful piece
of test gear you can own. At last, we've been
able to obtain a new 6.5MHz CRO, at a bar-
gain price.

Here's what it offers:

* Retrace blanking for a much
clearer display

* 100mV per division vertical

with 2 Probes!

Not just a good CRO. . .it's a great one! Top brand
name with huge 20 MHz bandwidth, dual traces, extra

(Book Corner)

How To Repair
CB Radios

CB plagued by hiss, distortion - or
has the thing just stopped com-
pletely? Now you can find and repair
the fault yourself with the aid of this
fantastic new book. Save hundreds

g 51 450
ETI Circuits
MNo. 5

Another savoury idea
from ET{! Number 5
in the popular serles.
Not Just for engineers
and techniclans but
useful for amateurs,
students and hob- ~=
byists. Over 200 cir-
cuitideas that'll have
you cooking in no
time!

5395

SOLAR PANEL

.

B 5 display modes
B 1 touch wave form shifting.
Cat Q-1243

Hand Held
RC Oscillator

Areally worthwhile addition toyour
test gear: a hand-held oscillator
that's smail enough to take any-
where. About the same size as a
digital multimeter, it gives you 23
ranges of sine & square waves
(switchable) between 20Hz and
1.5kHz, plus a X100 range: 46 set-
tings in all. Continuously variable
amplitude and a -20dB attenuator
builtin gives total control. And you
can sync the signal if you wish.
Output is standard 600 ohms.

MONSTER

Here’s the first solar cell we've
seen that combines both useable
output AND reasonable cost. A
twin panel with two cells giving 10
volts at 500maA (in direct suniight).
So you get the choice of 20 volts at
S500mA or 10 voits at 1000mA!
Ideal for trickle charging a car bat-
tery. Just think: once you've
bought one of these, all your
power comes free - courtesy of Old
ol!

«ERsn
*2 X 10V at 500mA - ] :
(20V at S00mA or 10V at 1A) el | Complete with
* Diode protected. BOAT ‘ —_— j clip test leads.
OWNERS]
L A
. MUST

e W
Z-4844
ONILY $239

Cat B-3665

Basic Electronics

Magazine

Ideal beginner's book!
An easy to read int-
roduction to radio, hi-
fl and electronics. A
publication with 23
chapters covering 129
pages! Ideal gift for
those who don't know

NEW_
\SSUE

Cat B-3620

where to start
I N
%

¢450

Experimenter’s CB Radio

These great value CB's are not

suitable for Australia butare brand
new factory surplus. They're ideal
for conversion to 6 to 10M bands.
(No Warranty applies)

D

OC approved

e F— itivi
high sensitivity. . .it's got the lot! And all for our low, low . 288?:,\)’&, division horizontal
price! sensitivity

* 10Hz to 100kHz timebase (in 4
ranges)

* Internal or external sync

* And a usable response to
beyond 6.5MHz

Cat Q-1280

299

SOLDERING:
DSE 15W

The ideal budget
soldering iron! Not
like the usual
cheapies - delivers
a huge 15W
(240V). Ideal for
the hobbyist,
service person,
kit builder, etc.
Get in for value
now!

$4 350

Cat T-1310

Soldering Station

This superb station
is now within reach
of the hobbyist. If
you're serious
about good sold- /
ering, there is 49
only one way to N
do It-with a temp.
controlled iron
such as this one.

SAVE $10
And this one you

e, Ty $ 69

Cat T-2000
Solder Stand with
Magnifier

N

Heavy base, adjustable
clips, solder stand.

s 1 095 Cat T-5710



THE BUDGET BLUES

C BITS ‘N’ )
BARGAINS

Pot Core 3HI & Bobbin
18mm In diameter, Top
brand Philips type P18/11.
Grade 3H1, Al63-suitable
for DC to DC converters,
hi-value inductors etc

50
Cat L-1445 : 1

Computer Flash Strobe

Manufacturer’s oversight
they forgot to putin a body!
We've been assured that
they work and at this price
they're a real bargain. (NCLUDES
Everything's wired 1to- FULL

gether, all you need in- CCT DIAG.
cluding the light sensor.
Greatvalue for parts alone! 51495
Cat J-1002

Famous Brand

Swann Switches

Great value press fit
mounting Swann switches!
240V, 4Amp. Ideal for that
project where appearance

Is important. DPST Con- 20
tacts. Cat J-1003. $1
Micro Switches

Quality microswitches with &
positive switching action! "4y,

These are ideal wherever a 044‘7

limited switching - move- 8R4,0%
ment is required. Don't (]
miss this great deall SPDT,

SA 12V or 3A 250V rating. 99¢
Cat J-1004

Scotchlock

Genuine 3M Scotchlok
brand connectors Type
UG. They're the ones used
by Telecom! Now at a
BARGAIN price!

Cat J-1020

PACK OF 10 ONLY
Fibreglass PCB.

Fantastic value for these
400mm X 300mm boards!
Ideal for most projects and
at this price It's worth hav-
ing a few in the junk box.
Cat J-1017

BF-463 Hi-voltage PNP
power transistor, comple-
ment to the 2N6567 with
similar specs. Cat J-1015

was 50¢ NOW 25¢

E-12 Metal Film Resistor Pack.

300 more common values
In our 1% types. Over $18

$1 99

$595

wortht - WAS $13.95 .
BIG SAVINGS! st

4164 64K Dynamic

RAM 150 ns. Cat Z-9312
was $6.50

4116 Dynamic

RAM 250 ns. Cat Z-9310
was $1.50

41256 256K Dynamic
RAM 150 ns. Cat Z2-9313

Metering relay
12Vv/125R Cat J-1033

5395
$1 15
52495

Hot Wheelin’ R/C

HORNETg

It you're into radlo controlied don't
miss this! If you're not - this Is just
the thing to change your mind. A
fantastic ready to assemble model,
it's the slickest off-roader you'll ever

S 429

Cat Y-2528

An off-road racer builit for perfor-
mance! Sealed differential and gear-
box, three step forward, and reverse
speed control, adjustable oil dam-
ped shocks give along trouble free

T 199

Cat Y-2528

No wonder they call this the Hotshot!
Shaft driven 4WD lets you take radio
control anywhere!

It's got everything to keep iton its
teetinthe roughestterraln. Easyto
control at high speeds thanks to

T 5249

Cat Y-2530

FOR POWER AND PERFORMANCE

To keep your Tamiya kit running at
peak performance you'll need reli-
able battery power.

Flat Ni-cad battery 5-3326 954.95
Quick charge leads Y-2521 5'1 '1 95

Quality

2CH
Radio Control

Here's great value for a superb
quality, 2 channel, Sanwa radio
controliers. Comes complete with
servos, mounting screws, every-
thing you need. (No Batteries)! No
more problems with interference
or crosstalk.

...$124%

NOTE: ABOVE
KITS DO NOT
INCLUDE RADIO
CONTROL UNITS

TAMIYA

51 50
\ LIMITED STOCK

MORE
BASEMENT
BARGAINS!

How's this for incredible value?
These are limited stock items only
and they're way down in price. Get
in quick though — they can't last!

Giant Rubber Feet(pack 4)

Half price specials! These large
rubber feet will protect your valu-
abie equipment. Don'tletthem get

a J
i (@) MY

usually 60¢
Electro. Capacitor

Multimeter
& Logic Tester

But you don't even need much logic
to use it 20k/V with 20 ranges, plus
high, low and pulse recognition LEDs.
|deal for general service work or
development. Value! ;

Cat Q-1026 Y

PERFECT FOR
Al

MARALI

Monitor 4
Geiger
Counter

ONLY

285

A miniature geiger counter useiul
for research, education and per-
sonal protection in laboratories,
hospitals, etc. Sensitive to a broad
spectrum range of ionizing radia-
tion Including alpha, beta, gamma
and X-rays. Switching range
0.5mR/hr to SOmR/hr. Extra long
battery life. Complete with operat-
ing manual. This is an accurate
scientific instrument at an afford-
able price. Cat Q-1000

200/60uF

275V ONLY$1 95
Cat J-1034 -
T1BA 510 Chroma
Combiner IC _#
Cat J-1028

TAA630S Chroma
Demodulator |.C.
Cat J-1029

Audio Leads Pack.

Top quality 6.5mm stereo 3-way
plug to 2.6mm stereo line connec-
tors. 2 metres long. Fantastic valuel
Cat J-1032 >

&Y
95

each

See page 45
for address details
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COMMUNICATIONS NEWS

Shortwave stations forced
to use allocated channels

Over the years stations operating on the shortwave bands
particularly in Latin America, have ceased to use their alio-
cated frequencies and reversed to mediumwave transmission,
but this is about to change as governments get tough with
stations, forcing them to use the appropriate channel or fre-
quency under threat of cancelled licences.

In Mexico the government has
taken this action with the realiza-
tion that the World Administra-
tive Radio Conference recon-
venes in Geneva in January
1987, and each country must
have decided on its own fre-
quency broadcasting plan. In the
case of Mexico, several commer-
cial stations have shortwave fre-
quencies allocated and none
have been in regular use except
the government station
XERMX. Some of the stations
have received this directive and
according to Radio Nederland’s
“Media Network”, have already
reactivated this shortwave relay
of their mediumwave pro-
grammes.

The writer has verified in the
past 40 years 16 Mexican stations
on shortwave, and of these only
the government station XERMX
has an external service. The
others are relays of mediumwave
programmes. The Mexican gov-
ernment’s action is applauded by
shortwave listeners, as almost all
the Mexican shortwave stations
have frequencies allocated which
have not been used. for years,
The decision will mean not only
in Mexico, but also in many Cen-
tral and South American coun-
tries that the frequencies will
have to be active, or they will be
deleted from the ITU register of
frequency allocations.

The return to shortwave was
first reported when XEQQ re-
turned to 9680 kHz and has been
heard from 1200-0600 UTC,
using 500 watts and a dipole an-
tenna. XEW opened in Septem-
ber, 1930 and now XEWW is
back in operation on three fre-
quencies, 6165, 9515, 15169 or
15177 kHz, using low power
with 500 watts on each frequen-
cy. After more than 12 months of
silence, another station returned
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These verification cards from six shortwave sta-
tions operating from Mexico in the 1930-40s are from
broadcasters which have not been heard for many

years, but

the recent action by the Mexican govern-

ment will force the stations to relinquish their short-
wave frequencles or reactivate the stations.
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to the air: XEEP, operated by
the Mexican Ministry of Educa-
tion, has appeared on 6185 kHz
operating 24 hours. Its medium-
wave frequency 1060 kHz is well
heard in New Zealand around
0700 UTC with classical music.
XEEP has announced that a
10 kW transmitter may be used
on 6185 kHz if budget allows.

Government operated
XERMX Radio Mexico Interna-
tional is also in a state of uncer-
tainty. They planned to add
French, Portuguese and German
to their five minute English news
broadcast, but the new budget
has cut this expansion pro-
gramme.

Radio Mexico International
purchased a 100 kW shortwave
transmitter in 1979, but never in-
stalied it while the present 15
year old transmitters in use are
due for replacement. Only two
frequencies are now reported
with XERMX transmissions on
9705 and 15430 kHz, 2000-2300
UTC and 0300-0500 UTC; the

signal best received is at 0500
UTC on 15430 kHz.
International broadcasting is
still for some countries a prestige
symbol and is sometimes used in
advertising brochures. Time will
tell, but the stern warning from
the Mexican Federal Transport

Cardially yours,

7

and Communications Ministry in
preparing its requirement for the
World Administrative Radio
Conference and the ultimatum
to domestic broadcasters to use
their shortwave outlets or lose
them, should have results.

— Arthur Cushen

Data commu
publication

A new book Australia’s Com-
munications Revolution will be
published shortly to give people
an insight into the dramatic
changes taking place in com-
munications. It covers things
like satellites, cable TV, Tele-
text, Videotex (including Viatel,
of course), Austpac, Teletex
and Telememo, facsimile, pag-
ing systems, the new digital
PABXSs, etc. It is written and
presented in an easy to read, in-
formative fashion for the inter-

nications

ested lay reader, and with lots of
illustrations.

The editor of the book is
Stewart Fist, the well-known
and respected freelance techni-
cal writer. Anticipated publica-
tion date is very early October
—- a very appropriate time, with
the Australian satellite going-up,
Telememo starting and so on.

The book is to be distributed
through newsagents, electronics
and computer outlets.
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Satellites mean the BBC
sounds better

The BBC has now linked all its
relay bases with direct satellite
transmissions from its Bush
House studios in London, and
listeners in Australia have im-
proved quality of reception,
particularly through the relay
base at Singapore.

Earlier this year World Ser-
vice listeners living in South
America and west, central and
southern Africa will have no-
ticed a significant improvement
in the clarity of transmissions
coming to them from the BBC
Atlantic relay station on Ascen-
sion Island. In particular music
and drama programmes will
have gained a new sparkle, but
items like the World News now
have an improved sound quality.

This new and improved sound
quality comes to listeners by way
of the Atlantic Ocean Intelsat V
satellite, one in the latest group
of geostationary communica-
tions satellites providing signifi-
cantly improved worldwide
communications.

From the BBC External Ser-
vices studio centre in Bush
House, programmes in digital
form are routed first to British
Telecom’s satellite ground sta-
tion at Madley Heath in Here-
ford. They are then beamed up
to the Intelsat V Atlantic ocean
satellite positioned in a geosta-
tionary orbit some 36,000 km
above the earth. Programmes
are re-radiated from the satellite
and received on a special dish

aerial at the new satellite earth
station that has recently been
built adjacent to the BBC trans-
mitter station on Ascension
Island.

The opening of this satellite
link to Ascension Island is the
final stage in the BBC external
services project to provide its
major overseas relay bases with
high quality programme feeds.

Listeners in Central and
North America and the Carib-
bean served by BBC transmis-
sion from Antigua have had the
benefit of this much improved
programme quality since mid-
December. Those in south and
South East Asia, Australia and
New Zealand listening to BBC
programmes from Singapore,
Cyprus or Masirah will by now
regard the improved reception
quality as normal. Beginning in
October 1982 these stations be-
came progressively satellite fed
via the Indian Ocean Intelsat V.

Listeners with two receivers,
one tuned to the BBC transmis-
sions from the United Kingdom
and the other to a BBC relay
base, will note that there is a
quarter of a second between the
broadcasts as the one direct
from the United Kingdom will
reach your receiver first, while
the one from the relay base has
to travel 72,000 kms from Bush
House up to the satellite and
down to your receiver.

Arthur Cushen

Fﬁ_—

Bush House London, from which all External Service broadcasts originate.

Museum station
Amateur station VK2BQK has been set up as a major demon-
stration and communications exhibit for Sydney’s Power
House Museum, due to be completed in 1988. Manned by
licensed volunteers, the station is capable of 2-way contact
with other amateurs throughout the world on HF, VHF and
UHF. The station will be operational between 12 noon and 4
pm on weekdays, public holidays and on Tuesdays between 11
am to 1 pm, and 2 pm to 4 pm. Bookings, which are neces-
sary, can be made on (02) 217-0222.

Pirate satellites predicted for Europe
Renegade satellite launching is predicted in recent Interna-
tional Resource Development Inc report. The report suggests
that this might develop in three ways. Firstly, a company al-
ready using a satellite might switch from its original con-
tracted purpose and start advertising internationally; second-
ly, a well financed private company might launch a craft of its
own (creating obvious space traffic problems among others):
but most likely, the report proposes, is that an ambitious
country, impatient with administrative issues might launch a
satellite regardless of consequences. Because of the difficulty
in retrieving satellites or policing violations of agreements,
the company or nation might feel that repercussions would be
worth getting the satellite up.

The new car aerial

The new Bosch Autoflex aerial is another goody for the radio
listening motorist. It measures 45 cm from tip to bottom of
mounting on the car body and pulls in a stronger AM signal
with an impedance transformer built into its base. Alternating
wiring directions on the helical whip assist in better FM recep-
tion. For more information contact Robert Bosch (Aust) cn
(03)544-0655.

RTTY/CW modulator-demodulator

The MDK-17 radio teletype and CW modulator-demodulator
is availble in kit form ($118) or fully assembled and tested
($181) from GFS Electronic Imports. The MDK-17 can be in-
terfaced with most computers through its TTL level /O port.
GFS is at 17 McKeon Rd, Mitcham, Vic 3132, (03)873-3777.
P&P is $14 in both cases.

Microprocessor controlled shortwave radio
receiver

The Uniden CR 2021 receiver includes a built in scan, auto
lock on and memory, and a preset for six stations. It’s avail-

able from Zap Electronics, which can be contacted on
(02)858-2288, for $299.

ETI August 1985 — 99




COMMUNICATIONS NEWS

Sri Lanka — host to international broadcasts

There is no country in the world
that hosts more international
broadcasters than Sri Lanka
which is the home of relay bases
for Voice of America, Deutsche
Welle, and Trans World Radio.
As well as this, the Sri Lanka
Broadcasting Corporation also
provides transmitting facilities
for Adventist World Radio,
southern Asia.

An agreement was signed re-
cently between the American
ambassador and SLBC to pro-
vide VOA a 1000 acre area of
land between Chilaw and Nath-
thandiya on the north west coast
of Sri Lanka. About 200 fisher-
men and their families will be
moved to other land to clear the
way for the new relay station.
As well as high powered equip-
ment for VOA, one transmitter
of 250 kW is to be used exclu-
sively by the SLBC. At present
VOA operates three 35kW
transmitters from Sri Lanka.
These are located at Ekala,
while a receiving station at
Seeduwa feeds the incoming
VOA programmes for retrans-
mission.

The new relay base of
Deutsche Welle is in operation
and is located at Trincomalee. It
consists of three 250 kW trans-
mitters. This is the fifth relay
base established by Deutsche
Welle, Voice of Germany.
Others are at Kigali in Ruanda
Urundi, Sines in Portugal,
Malta, and Antigua in the
Caribbean. As well, a 400 kW
mediumwave transmitter is in
operation in 1548 kHz.

The Trincomalee station took
four years to plan and set up. A
gap in the Deutsche Welle's
coverage of Asia has thus been
filled at a cost of more than US
$20m.

The Trincomalee relay station
obtains power from two diesel
generators with a maximum out-
put of around 5000 kW. The an-
nual fuel consumption of these
diesel generators is expected to
amount to five million litres.
High gain antennas direct the
radio frequencies beamed into
the various target areas. A
group of curtain antennas has
been installed for both the east-
ern and the western directions

while another group, designed
to cover south Asia, beams to
the north. The mediumwave
transmitter is linked to a two-
mast antenna which is also di-
rected to the north.

Primarily, the Trincomalee
relay station will serve the area
ranging from New Zealand and
Australia, up to Japan and
China, and across to India and
some parts of the Middle East.
At night it will also cover the
eastern part of Africa. The pro-
grammes, which are in German
and a dozen other languages and
are all produced in Cologne, are
fed into the Sri Lanka station via
an Intelsat satellite.

The receive-only Intelsat
ground station, which has an
antenna eleven metres in diam-
eter, guarantees optimum
modulation quality for the trans-
missions from Sri Lanka. For
technical monitoring and for
feeding the transmitters in the
event of a break in the satellite
link, there is a remote-con-
trolled receiving station
equipped for reception of all
shortwave broadcasting bands.

Up to 12 German specialists op-
erate the station, and are en-
gaged in training local staff. It is
planned to reduce the number of
German staff as Sri Lankan staff
develop technical skills through
the training programme.

Trans World Radio, Sri
Lanka, operates only on medi-
um-wave and uses 882 kHz with
a power of 400 kW. The station
carries gospel programming and
operates 1330-1700 UTC at a
time when reception is possible
in Australia. .

.The Sri Lanka Broadcasting
Corporation operates an exter-
nal service to Australia 1030-
1130 UTC on 11835, 15120 and
17860 kHz. During this trans-
mission they carry programmes
for Adventist World Radio,
southern Asia, which has
recording studios in Poona,
India. The broadcasts on Sun-
day 1100-1130 UTC under the
title “Radio Monitors Interna-
tional”, include station profiles
and information for the short-
wave listener, prepared by
Adrian Peterson.

— Arthur Cushen

Broadcasting

Now Canada has its first tunnel
radio at Montreal. It is esti-
mated that 1.3 million Cana-
dians, mainly French speaking,
each week will be entertained by
this new broadcasting station in
Montreal, as they travel through
the tunnel. The programme is
transmitted on 14 frequencies on
the mediumwave dial, equiva-
lent to the 14 stations broadcast-
ing in the Montreal area, so that
immediately a motorist listening
to a Montreal station, for in-
stance CBM 940 with English
programming, or CKLM 1570 in
French, enters a tunnel and
loses a signal, it is replaced by
the tunnel radio CHLA.

The concrete and steel of any
tunnel effectively shields recep-
tion of any radio station and this
is particularly so under the St
Lawrence river. The transmitter
operates with 14 carricrs carry-
ing a common programme and
the length of the tunnel is fed
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from inside tunnel

with a radiating cable which acts
as the antenna. Under normal
traffic conditions, it takes one
minute and 15 seconds to go
under the tunnel, so the station’s
programme is based on a five
minute section. When there is
heavy traffic it could take five
minutes to move through the
tunnel.

The programme consists of
public service messages and
commercials, which are re-
stricted to 15 seconds at a cost of
$8.50. The majority of the pro-
gramme is in French, but there
are some English announce-
ments. The studios of CHLA
are located one and a half ki-
lometres from the tunnel, but
the transmitter is inside the tun-
nel and the whole programme is
on a computer which runs the
entire operation.

The United States pioneered
Tunnel Radio with three sta-
tions already in operation in

Fort Lauderdale (Florida), Bal-
timore (Maryland), and Boston
(Massachusetts) which have al-
ready proved successful. Ac-
cording to an interview on
Radio Nederland, this new

Canadian station is certain to
hold an attentive audience while
travelling under the tunnel as
there is no other competitive
radio service in such a situation.

Rescue squad uses SX-155

Microcomm’s model $X-155
programmable scanning receiver
is now in use by one of Southern
Victoria's busiest rescue organi-
zations, the Southern Peninsula
Rescue Squad.

During the busy summer holi-
day period on the Mornington
peninsula the squad of volun-
teers assists in accidents using
equipment which includes a Bell
206 helicopter, two boats and a
four wheel drive vehicle.

For liaising purposes the
squad has acquired a Micro-
comm SX-155 which features
160 memories and

HF/VHF/UHF frequency cover-
age, as well as rechargeable bat-
teries, high sensitivity and heavy
duty extruded aluminium con-
struction.

The Southern Peninsula Res-
cue Squad is a volunteer organi-
zation funded largely by dona-
tion, and any gift in the way of
equipment or money would be
gratefully accepted. Contact
them through SPRS, Hotham
Rd, Sorrento, Vic 3943.

For further information on the
scanner contact GFS Electronic
Imports, 17 McKeon Rd, Mitch-
am, Vic 3132. (03) 873-3777.

[ |



Coastal radio services

improved

The Coast Radio Service of
OTC will soon be taking de-
livery of twenty-two new Mar-
coni 10 kW fast tuning HF trans-
mitters made and assembled by
GEC Australia in Sydney. The
contract, valued at over $2m, is
part of a major programme for
re-equipping and rationalizing
the Maritime Coast Radio Ser-
vice facilities in Sydney and
Perth.

The new transmitters will en-
able OTC to phase out thirty-
year-old equipment which has
been handling HF traffic from
shipping in the Indian and
Pacific Oceans. OTC plans
eventually to remotely control
the transmitters at both sites
from the CRS operating centre
at La Perouse.

The Marconi fast tuning HF
amplifier H.1141 is housed in a
single cabinet and contains a
digital control system. The
transmitter provides an output

of 10 kW peak envelope power
over the frequency range of
1.6 MHz to 30 MHz. An input
at radiated frequency of any
level between 50mW and
150 mW (or 1 W to 2 W with in-
ternal attenuator), will drive the
amplifier to full power.

The CRS has a total of four-
teen radio stations distributed
throughout Australia, most hav-
ing low powered transmitters in
the 1-2 kW range. The receiving
station at Bringelly is to get new
equipment and antennas as part
of the same rationalization pro-
gramme and will eventually be
controlled from the La Perouse
operating centre.

OTC is also installing twenty-
seven Eddystone fixed fre-
quency receivers to keep contin-
uous watches on the safety of
life at sea (SOLAS) interna-
tional distress frequencies of 500
and 2182 kHz.

KILOHERTZ COMMENT

AUSTRALIA: The latest station oper-
ated for the print handicapped listener
is 1PHR in Canberra. Other stations
have been using the call sign RPH
(radio for the print handicapped), but
the Canberra station is announcing as
1 print handicapped radio. Broadcasts
are on 1620 kHz with 500 watts, and
the schedule is announced as 1900-
1305 UTC. Transmissions towards the
end of the day suffer in New Zealand
from the other two RPH stations on the
frequency, in particular 7RPH Hobart.
1PHR has a short devotional service at
1300 UTC and closes at 1305 UTC
using “Elizabethan Serenade” as the
signature tune.

NEW ZEALAND: Radio New Zealand
International broadcasts to Australia
are 2345-0145 UTC 15150 kHz; 0345-
0730 UTC 11780 kHz; 1030-1215 UTC
on 9600kHz and 11780 kHz. The
transmissions to the Pacific Islands are
1845-2115 UTC 11780 kHz; 2345-
0145 UTC 17705 kHz; 0345-0730 UTC
15150 kHz. The schedule, effective
September 1, is tentatively given as the
one printed above.

NORWAY: Radio Norway in a service
to Australia, is operating 0600-0645
UTC on 15165 kHz; 1000-1045 UTC
on 17740kHz. The service to New
Zealand 0700-0745 UTC is on
9590 kHz and 1000-1045 UTC
15180 kHz. On Sundays the first 30
minutes of the programme Is in Eng-

lish, in some transmissions, including
the broadcast at 1000 UTC.

SPAIN: Madrid's English transmission
0500-0600 UTC is now on 5970 kHz as

well as 9630 kHz. This new frequency |

suffers from jamming during the trans-
mission, but another new channel
6125 kHz does provide good recep-
tion. During the Monday transmission
there Is a special programme for short-
wave listeners, at 0548 UTC; whlle
Tuesday to Saturday Spanish lessons
are broadcast at this time.

SWEDEN: Radio Sweden is continulng
to use 15115kHz to Australla with
English 1100-1130 UTC. The transmis-
sion in Swedish at 1000-1030 UTC is
on 17820 kHz. Listeners in Australla
should also get good reception at 0230
UTC in English on 9695 kHz, while a
repeat transmission at 0300 UTC is on
11750 kHz. Radlo Sweden's popular
Sunday feature “Mailbag” has been
discontinued as a weekly feature and
listeners’ letters are now answered on
a daily basls.

This item was contributed by Arthur
Cushen, 212 Earn St, Invercarglll,
New Zealand, who would be pleased
to supply additional information on
medium and shortwave listening. All
times quoted are UTC (GMT) 10
hours behind Sydney time, all fre-
quencies are in kilohertz (kHz).

NEW SOUTH WALES

POTRE [V
174 barramalm Road,
CAMPERDOWN, N.S.W. 2050.
Tel.: (02) 519 5855 Telex: AA21732

22.24 Canterbury Road,
BANKSTOWN, N.S.W. 2200.
Tel.: (02) 709 2311 Telex: AA26602

469 Pacific Highway,
ARTARMON, N.S.W. 2064.
Tel.: (02) 428 1699 Telex: AA24291

QUEENSLAND
246 Evans Road, I

SALISBURY, QLD. 4107.
Tel.: (07) 277 4311  Telex: AA42319

1st Floor,

71.77 Brunswick Street.
FORTITUDE VALLEY. QLD. 4006.
Tel: (07) 52 7466 Telex: AA42883

All the
Wire-Wrap
tools, bits

and sleeves

| —

Preferred Wire-Wrap Distributors:

SOUTH AUSTRALIA

322 Grange Road,
KIDMAN PARK, S.A. 5025.
Tel.: (08) 356 7333 Telex: AAB2579

174-180 Wright Street,
ADELAIDE. S.A. 5000
Tel. (08) 212 3111 Telex: AABS26]

TASMANIA

162-164 Argle Street.
HOBART, TAS. 7000
Tel. (002) 34 2233 Telex: AA58057

76 York Street
LAUNCESTON, TAS. 7250.
Tel.: (003) 31 6533 Telex: AAS8603

VICTORIA

a3 Sackville Street,
COLLINGWOOD, VIC. 3066.
Tel.: (03) 419 3986 Telex: AA35886

562 Spencer Street,
WEST MELBOURNE, VIC. 3000,
Tel.: (03) 329 7888 Telex: AA32980

| (Cooperlools)

CRESCENT LUFKIN NICHOLSON PLUMB TURNER WELLER WIRE-WRAP WISS XCELITE



COMMUNICATIONS TODAY

Specifications can be your slave or your master, depending
on how you read them. Everybody likes to pull a few tricks out
of the bag and you have to be pretty foxy with figures to catch
the rabbit. But the figure is not quicker than the eye and
neither is the informed reader the disbelieving cynic.

AMATEUR OPERATORS, like car buffs,
have been known to argue heatedly over
merits and demerits of their favourite
boxes. Great store is placed in published
figures with even greater efforts are made to
back them up with ‘on air’ or ‘on road’
exposure.

Spec figures like statistics can be ‘manip-
ulated’ to indicate adequate performance
figures, but when put under scrutiny, reveal
inadequacies both in performance of the
equipment and correctness of engineering
definition.

While there is some difference between
amateur engineering standards and profes-
sional or commercial engineering standards,
manufacturer’s should make clear into
which group their product falls with speci-
fications accordingly.

In this and future issues we will be re-
viewing a range of amateur and some pro-
fessional equipment. We will be referring to
accepted engineering standards regardless
of the status of the product and where we
feel the manufacturer's published specifica-
tions are misleading or ambiguous, or the
product tested inadequately, we will say so.

For example, frequency stability of a
transmitter may be expressed as “better
than 10 ppm at 144 MHz”. This means
that at some time and temperature, the
transmitter would be no more than
+1.44 kHz off frequency when operating
on 144 MHz. A stability of +1.44 kHz is
reasonably good if it is the long term drift
over one year. It is poor stability if the same
drift takes place over the course of a 30
minute contact. How much better to say
something like “after 10 minute warm up,
stability is better than 1 part in 10%°C. Long
term aging less than one part in 10° per
day™.

Therefore we have compiled our per-
formance specifications list which we belive
constitutes very good performance for both
transmitters and receivers at VHF/UHF. It
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should also be kept in mind that amateur
equipment today can offer performance
that was only obtained from professional
equipment 10 years ago. Our reviews will,
of course, test according to today’s stand-
ards. Readers can decide for themselves
those parameters of greatest interest and
thus make comparisons.

Our weapons when making tests are set
out below,

Equipment used

1. HP 141T spectrum analyzer with appro-
priate IF and rf plug in.

2. Rhode & Schwarz SMS-2 rf signal gener-
ators. 100 kHz-1040 MHz.

3. Fluke frequency standard receiver with
Tracor MSK converter and Fluke fre-
quency comparator. Frequency measur-
ing ability to 1 part in 10'2,

4. Weinschel VM3 attenuator calibration
equipment.

5. Coaxial Dynamics power meter and
dummy loads.

Performance specification

for VHF/UNF transceivers
RX SENSITIVITY:
SSB 0.2 uV emf for 10dB SINAD in
3 kHz bandwidth
FM Peak deviation
30% of bandwidth 0.4 uV emf for
12 dB SINAD
INPUT IMPEDANCE;:
50 ohms nominal resistive
Third order IMD intercept (dBm) 0
Noise floor (MDS): -140 dBm, SSB;
2.5 kHz BW
Inband intermodulation; —40 dB
Blocking: DR -130 dB
Reciprocal mixing: (local oscillator noise
sidebands) <-90 dB @ 20 kHz.
Spurious responses: <10 dB S/N ratio or
less than equivalent MDS level.
IF rejection: 100 dB minimum
Image rejection: 100 dB minimum

HOW GOOD IS YOUR
TRANSCEIVER?

David J. Williams
BE, MIREE, MIEE

TRANSMITTER:

Spurious outputs (all) products: =70 dB,
3rd order IMD (2 tone) -35 dB

Carrier suppression: —60 dB,_

Unwanted sideband: —60 dB,
GENERAL:

Frequency stability after 15 minute warm
up, less than 2 ppm over any one hour
period.

Although some of the above terms may
appear frightening and of academic interest,
taken together they expose a receiver/trans-
mitter for what it is. Let us look at
some of the terms and hopefully put some
light on otherwise dark areas.

Definitions explained

Third order intercept: is a measure of re-
ceiver front end linearity when strong sig-
nals mix in front end. It is measured in
dBm and the higher the figure the better
the front end characteristics.

Noise floor (MDS): is minimum discernible
signal for a given bandwidth; 3 dB
(S+N)/N.

Blocking: is a measure of desensitization
produced by a strong signal at a given
frequency separation from the wanted
signal.

Sometimes the above figures may be re-
ferred to as a dynamic range. For example a
figure may be obtained by subtracting from
the MDS the parameter, ie, blocking dyn-
amic range is MDS-blocKing.

Reciprocal mixing: is due to high level un-
wanted signals mixing with noise side-
bands of the local oscillators which
produces noise products at the wanted re-
ceive frequency. Method of measurement
is similar to that used when doing a block-
ing test. Carrier-to-noise ratios are some-
times normalized to a 1 Hz bandwidth.
The observed effect is to raise the noise
level of the receiver and the higher the
specified dB level, the better the recipro-
cal mixing.



Spurious responses: These are responses of
the receiver to signals generated within
the receiver itself. They can originate
from any oscillators, digital circuitry etc,
and should be less than 10 dB above re-
ceiver noise level.

“S” meter response: We have elected to use
the response as recommended by the
IARU (the International Amateur Radio
Union). This says that S9 should be at
50 nVpd or 100 pV emf and that each
“S* point should be at 6 dB intervals.
At this point let us offer a word of expla-

nation with reference to pd (potential dif-

ference) and emf.

Receiver sensitivities, if expressed in
microvolts, usually refer to potential differ-
ence, which in a matched impedance sys-
tem, gives a figure half the emf. If not
looked at with care, pd specifications can
make the receiver sensitivity look twice as
good as might otherwise be the case.

We have elected to use dBm and shown
the corresponding figure in pV. This allows
for no ambiguity as dBm is a power meas-
urement into 50 ohms. Thus 0 dBmis 1 mW
in 50 ohms or 224 mVrms.

All test parameters have some bearing on
how well the equipment should perform.
Some of these specifications should not be
taken in isolation — sensitivity figures that
look good according to accepted standards,
may be the source of other receiving diffi-
culties in practice. Good sensitivity might
be at the expense of poor intermodulation
and blocking, as well as selectivity. In HF
equipment manufacturers of professional
receivers use either or both front end atten-
uators and octave filters to improve inter-
modulation figures.

If operating in a crowded spectrum is
your problem, a receiver which is correctly
specified to what might appear as mediocre
sensitivity, may produce excellent inter-
modulation and adjacent channel perform-
ance. Look too, at what devices are used in
the front end; very good intermodulation
figures are being obtained by using FETs.

Having thus tested almost every parame-
ter, users now have some valuable criteria
against which they can evaluate their pride
and joy. Deep and meaningfuls may bring
out better understanding and possibly in-
crease the letters to the editor! We look for-
ward to providing answers. o

FROM
GERMANY

High quality
electronic testers in
assembled or kit-
form; continuity,
polarity, resistance,
etc. indicated
accoustically. Ideal for
students of

electronics at school
or TAFE college.

For free instruction booklets
write to:
Electronics Division
Toben International Pty Ltd
PO Box I3
Edenhope 3318

lan J. Truscott's

ELECTRONIC
WORLD

MORE & MORE

People are discovering us each
week. Both the home enthusiast
through to the smail manufacturer.

* * *

COMPONENTS o
TOOLS e KITS

In any quantity. buy one, or one
thousand, weTe happy to oblige

SCHOOLS e CLUBS
ETC.

Inquire about our bulk discount
deals

Save yoursel a irip 1o the city - come 10

30 LACEY STREET
CROYDON
OR PHONE

(03) 723 3860/
723 3094

Mali} orders welcome.

WIRELESS
INSTITUTE
OF
AUSTRALIA

FOUNDED 1910
The W.LA. represents the
Radio Amateur at Local,
National and Intgrnational
level and offersZytryrs

following ..l,mk"?jf
services: =3
* Monthly
“AMATEUR
RADIO”
Magazirie,

included in '8
membership fee.

% Most REPEATERS have
their licence, power and site
cost paid by the institute.

* World wide QSL-service.

* Assistance to members in I
legal problems arising out of
the pursuit of their hobby.

* A Weekly Sunday Broadcast
to Amateurs and Short Wave
Listeners.

% Assistance in dealing with
Interference Problems
(TVI-RFI etc.)

% Novice and full call courses.

* Trial Novice and AOCP
theory exam papers.

* Advice on Radio Mast approvals

* The ONLY representation of
the RADIO AMATEUR in
legislative matters.

& &

Join the 8,600 Amateur
members in the W.L.A. by
forwarding this coupon to:
W.L.A. P.O. BOX 300,
CAULFIELD SOUTH, VIC. 3162

Please forward a membership
application form and further details
to:

Mr, Mrs, Miss, MS ...

AAAress ....ooeeiiieiieeiiiee e
CallSign .........p«mmeemsmmapersmescosnssvinss

PoStcOde ....ooovvvviiiieeiiiiiiieieieeien
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We want your business!

Having moved up in the world with our bigger and better warehouse in Clayton, Ritronics Wholesale are looking to
increase thelr clientele. With our extensive range, (over 7,000 different products) excellent “in stock” avallability and
even better deals, we’re confident that you will find us more than satisfactory in your pursult of the latest electronic
products and components at very competitive prices.
Please find listed below a sample of our competitive wholesale pricing for a fraction of the range of products we import d
and are distributors for. Please feel free to ring Peter Jones or Dean Wilson for competitive quotes on all your
components and computer peripheral needs.
Please note minimum account orders for these prices is $50 per order. Minimum Cash Sale or Mail Order is $20.

Best regards, Rod Irving

PLEASE DIRECT ALL SALES ENQUIRIES TO:
Clayton (03) 543 2166 (3 lines)

Plus 321/2% tax where applicable Plus 3212 % tax where apolicable

.90  0.80
Plus 20%-1ax where applicable
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INDENT
Plus 20% tax where applicable

RCA INSULATING DIODES
CatNo. Desc 10+ 100+ 1000+ 100K+
SOCKETS 210135 IN4146 003 002 0015 013
CatNo. Desc. 1-99 100+ 210105 IN40O2 0.04 0.03 003 025
P10232 2way 025 0.21 Z10107 IN4OO4 005 004 003 025
::gggg ngvn 8';2 8'28 Z10110  IN4007  0.10 0.06 005 .040
ay 0. 0. 210115 IN5404 018 014 009 0.08
Plus 321/2% tax where applicable 210119 IN5408 020 0.16 010 0.09 MEMORY o
COMPUTER Plus 20% tax where applicable Check for ’1"08_;;""51’&)"';""’%{:8156’(*
CONNECTORS R.A HEADERS 4164-15P $1.90 $1.50 $1.35 $1.00
19 10+ 41256 $10.00 $9.00 $8.50 $8.00
Cat No. Description 1-99 100+ 1000+ P12241RA.10WayUnprotHead  1.45 130 6116P-3 $4.00 $3.90 $3.00 $280
P10900 DB25 Plug 130 120 1.00  P12247RA 16WayUnprotHead 155 140 RESISTORS 2708 $9.00 $8.00 $7.00
P10901 DB25 Socket 1.40 130 1.20 P12251RA 20WayUnprotHead  1.65 145 14 WATT E12 CARBON BULK 2716 $4.90 $4.50 -$4.25 $4.00
P12210 Centronics Solder 350 3.15 2.50 P12257R A 26Way UnprotHead  1.70 1.50 PACKED $5.25/1000 27128 $9.00 $800 $6.00 $5.00
P12200 CentronicsCrimp  6.00 5.50 5.00 P12261R.A. 30WayUnprotHead  1.95 185 TAPED AND BOXED $5.25/1000 2532 $7.50 $650 $6.40 $6.30
P10880 DB Plug 130 120 090 P12265R.A. 34WayUnprotHead  2.15 1.95 $5.00/1000 10K LOTS 2732 $6.50 $6.10 $590 $5.50
P10881 DB9 Socket 1.40 130 1.00 P12271R.A 40WayUnprolHead  2.45 215 Va METAL FILM TAPED AND BOXED 27256 $29.00 $27.00 $2200 19.00
P10890 DB15 Plug 130 1.20 0.90 P12276 R A. SOWayUnprotHead 295 2,70 $12.00/1000 $11.00/1000/10K LOT Plus 20% 1ax where applicable
210891 DB15 Socket 140 130 1.00 slzzm :.ngyrayUnpfoiHead 315 295 SUPPLY E24 VALUE
P10902 DB25 Cover .80 75 .70. lus 20% Sales Tax where applicabie P 1% tax wh licabh
Plus 20% tax where applicable 4 SEVRITRTee bR IC’S GALORE'
UNPROTECTED 19 14 100+ 250
e Yy 8035 390 3.7 50 3.00
p HEADERS P y 8085 400 390 350 300
8088 1900 18.00 1500 14.00
) E}:RLIP}:EADERS 8155 380 375 3.50 :23.00
uatin Line 2.54mm 8156 350 330 290 .50
6 T — 149 10+ SIP RESISTORS 8212 190 170 150 1.00
h- P|§AOIOWay Unprot Heade? 1.§g !.;g Standard values. 8224 240 200 190 1.50
P12246 16 Way Unprot Header 1. 1 1-9 10+ 8226 130 1.70 150 1.00
CANNON TYPE ADUIO :1225020Way&prol:e30ev 145 128 6Pin 0.50 0.40 8237A 3500 31.00
12256 26 Way Unprot Header 1 A0 8Pin 0.60 0.50 8253 390 370 350 3.00
CONNECTORS P12260 30 Way UnprotHeader  1.75 185 10Pin 0.65 0.60 8255 400 350 290 200
We've sold 1000's because of thew great valuell P12264 34 Way Unprot Header 195 175 8257 390 350 300 250
19 104 P1227040Way UnprotHeader 225 1.95 8259 390 350 330 270
3PinLine male Cat, P10960 1.60 1.50 P1227550 Way Unprot Header 275 250 8237A 3500 31.00
3PinChasmaleCat. P10962 170  1.60 P12280 60 Way Unprot Header 295 275 8279 390 350 330 270
3PninetemaleCat. P10964 210 180 Plus 20% Sales Tax where applicable Plus 20% lax where applicable
IPnChasFMieCat. P10966 250 190
Vi
Plus 20% Sales Tax where applicable VOLTAGE REGULATORS CC LOW PROFILE IC
10+ 100+ 1000+
78050C 45 44 43 SOCKETS
7805KC 150 140 120
78128 45  aa 43 How cheap can they go ??
7BISKC 150 140 1.20 104 100+ 1000+ 10K
WA 0w 4 PANEL METERS 8P 08 07 06 @ 0F
o1KE U e Ly 19 10+ 100+ 14Pn 10 09 08 .07
CARD EDGE e o ol 5 Q10500  MU450-1mA 3% 575 550 fePn 11 0 09 8
3 Q10502 MU4550-0-50uA 595 575 550 n /
CONNECTORS T e 390 2% Q10504 MU450-100uA 595 575 550 20Pn 13 12 11 10
Edge Connectlors 1o Disk Drives Etc. 78HGKC 7.50 650 600 Q10505 MUA450-50uA 595 575 550 22Pn 14 3 12 n
10-2425:991004  200RE 1650 1600 1400 Q10510  MU450-5A 595 575 550  24Pin 15 14 13 12
P1206010 WayCardEdgeCon 295 2.50 210 700! 1150 1100 1050 Q10518 MU450-1A 595 575 550  28Pn 19 17 45 94
P1206220 WayCardEdge Con 3.25 2.75 195 7009 1400 1350 1300 Q10520  MU450-20v 595 575 550  40Pin 25 20 22
P12064 26 Way CardEdge Con 3.55 295 230 Plus 20% tax where applicable Q10535  MU4SVU 695 675 650  Plus 20% tax where applicable
P12066 34 Way CardEdge Con 3,95 3.50 2.30 Q10530  MUS2E 0-1ma 795 735
P12068 40 Way Card Edge Con  4.50 3.90 3.50 Q10533 MUS2E 0-5mA 795 735
P12070 50 Way CardEdge Con 5,50 4.50 3.90 Q10538  MUBS50-50uA 935 895 875 BRIDGES
Plus 20% Sales Tax where apphcable Q10540 MU650-1mA 935 885 8.75 0 f 10K
Q10550 MUG50-100uA 935 895 875 .. 10+ 1004+ s
Q10560  MUB500-20v 935 895 875  GAI0OV 100 8-2 . o
Plus 20% tax where applicable W04 0:25 0.24 0'21 0.19
“ ELECTROLYTICS Plus 20% tax where applicable
ga( No. Desc i (;?;5 &Nﬁ' ‘
. 1415  1uF 63VPCBRB 04
IDC SOCKETS R15461 10uF16VPCBRB 005 004
19 10+ 100+ R15462  10uF 25VPCE RB 005 004
P12100 10 Pin Socket 1.95 1.75 1.25 R15482 220F25VPCBRB 006  0.05
P12101 16 Pin Socket 2.25 2.05 1.65 R15521  47uF 16VPCBRB  0.07  0.06
P12102 20 Pin Socket 2.45 2.25 1.90 R15522 470F25VPCBRB  0.08 007
P12104 26 Pin Socket 2.65 2.45 2.00 AL AL 02 wid CRYSTALS
P12106 34 Pin Socket 2.75 2.55 2.15 by ;
P12108 40 Pin Socket 2.95 2.75 2.25 R15591  2200F 16VPCBRB 039 033 Voo e i % 10 3% L0m0e
P1211050 Pin Socket 3.50 2.95 2.50 :'5592 2200uF 25V PCB RB ("55 ?(5)8 HORN SPEAKERS Y11005 2MHz HC33 225 395 185 170
Plus 20% Sales Tax where applicable - e AL (UL Cat No. 1-99 100+ Y1100824576MHz HC33 225 195 1.85 170
us Pniiore e g:go:g g' :"Iash%eWMax 4.80 4.70 Y11015357954MHz HC18 120 90 65 60
0 etal BW Max 470 430 Y110204.00MHz ~ HC18 130 90 75 60
IDC CONNECTORS RG CAN TYPE WITH C12012 12V Siren 8.00  Y110224194304MMZHC18 140 90 75 60
1-99 100+ Plus 20% tax where applicable Y11025 4.75MHz HC18 1.40 90 75 60
P12114 14PinDipPlug 0.60 0.50 LUGS Y Y1102649152MHz  HC181.40 90 75 69
P12116 16PinDipPlug 0.65 0.55 199 100+ 2504 Y110426.144MHz  HC18 140 80 .75 60
Plus 20% 1ax where applicable A48 F90QLE 7 Y11050800MHz ~ HC18 140 90 .75 .60
uF75V  6.00 590 580
R16587 10.0000F 700 650 299 Y110558.867238MHz HC18 1.40 80 75 .60
ey 100 loos” Viemiase, o 0 %0 % &
. iz 18 1.40 .90
RCA CHASSIS MOUNT ::g‘gg?fggsgﬁg?aga 5(7) % MINITURE BUZZER Y1108016.00MHz  HC18 140 90 75 60
METAL R15465 100F63VAB 07 .06 Y1108518.432MHz  HC18 140 90 75 60
i : ; 5-15V Whte or black. Y1109020.00MHz  HC18 140 90 75 60
CatNo. 1-99 100+ R15535100uF 63vAB 18 17 Cal A15062  10:89 1004
P10231 0.16 013 R15532100uF 25vRB 08 o7 at. FULL RANGE OF CRYSTALS AVAILABLE ON




POLYESTER 100V
“GREENCAP" TYPE
CatNo. 1-99 100+ 1000+
R15131 .001F 006 004 036
R15137 L0012uF 0.06 004 .036
R15138 .00I5uF 0.06 004 036
R15140 .0022uF 006 004 .036
RIS142 .0033uF 006 004 036
R15143 .003%uF 006 0.04 .036
R15145 .0047yF 0.06 0.04 036
R15146 0056uF 0.06 0.04 036
R15147 .0082uF 0.06 0.04 036
R15148 .01uF 007 005 045
R1S150 01SuF 007 005 045
R15152 .022uF 007 0.05 .045
R15154 033F 007 005 .048
R15155 039uF  0.07 0.05 045
R15156 .047vF 008 0.06 0S5
R15157 0S6uF 0.08 006 .055
R15158 068uF 008 0.06 0S5
RIS159 .082uF 008 007 055
R15160 .WWF 009 008 07
R15162 15uF 011 00 .09
R15164 22uF 015 014 13
R15165 27uF 016 045 4
R15172 F 070 055 080
R15176 2.2u 120 110 100
R15178  3.3ul 150 1.20

AR S

Cat No. 1-99 100+ 1000+

M12851 2857 250 225 1.%0
240V 12-6V CT 150mA

M12155 2155 480 410 370
240V 6-15V 1A

M12156 2156 635 6.15 595
240V 6-15V 2A tapped

M16672 6672 635 6.5 595
240V 15.30V 1A L

Pius 20% tax where applicable

ENCLOSED ROTARY
SWITCHES
AT SPECIAL PRICES!!

19 10+ 100+
$1302) SWROTIP12Pos 100 80 .70
$13022 SWROT2P6Pos 100 80 .70
§13033 SWROT4P3Pos 100 80 .70
513035 SWROT3P4Pos 100 80 .70

Plus 20% Sales Tax where applicable

DR

NEW SWITCHES

1099 100+
SPDTCal 511040  1.00 95
DPDTCat $11042 120 1.00

Plus 20% Sales Tax where applicable

QUALITY

MOMENTARY

(RED BODY)
10-99

SPDT Cat. 511050 1.00
Plus 20% Sales Tax where applicable

100+
90

ECONOMY TOGGLE
SWITCHES
Unbelievable Value!

10-99 100+
$11010(SPOT) 0.20 0.60
$11020 (DPDT) 0.90 0.80

Plus 20% Sales Tax where applicable

RITRONICS WHOLESAL

56 Renver Road, CLAYTON, 3168 VICTORIA, AUSTRALIA Phone {03} 543 2166 (3 lines] Telex: AA 38897

ADDRESS ALL MAIL ORDERS TO
56 Renver Rd, CLAYTON VIC 3168
Minimum wholesale cash sale
purchase $20

Minimum P/Pack $3.00

Minimum Account P/Pack $5.00

Comet Road Freight is extra, for items

that are bulky and/or over 10Kg.

YU-FONG YFE-1030C
?I?a‘:g: g:‘fz digt display. (/2 inch high)

® 10 Mbyte
® Seagate hard disk

@ Autopolarity, *-" display for Negative input. ® Hard disk controller by Xebec

[ H-ghpgremad prolec(i{m for all ranges. Cat. X20010 $1295

@ Over-load display highest figure “17 or =-1" Plus 20% tax where applicable

alone glows.
(o: Poaerz ggg(s)umpnon 20mW approx.
at. Q1
1-99 100+ RELAYS
43.95 34.00 Massive 3A connectors
1-9 104 100+

S.P.D.T.Cat. 514060 $1.20 $1.10 $0.90

DIGITAL MULTIMETER  prpTcasisosis150 st40  $1.20

YFE YF1100

® Large easy to read 3 '/2 digit dispaly. .

@ Facilities for transistor and diode testing 3 3

@ Clearly laid out front panel

@ 10A DC AC range

© Priced to undersell the others

1-99 100+

YF1100 59.50 57.50

Plus 20% tax where applicable 750HM COAX CIABLE
Cal‘NO. % 120M 5(;OM ‘2000M
W11222 3C2v 18.00 17.00 16.0!

TRANSISTOR W112245C2V  27.00 2500  24.00

10-99 100+ 10-99 100+ (5C2V WHITE OR BLACK)

25449 390 370 25K134 390 3 100M ROLLS

PN2222A A0 .08 PN2907A 10 .08 LINE LOSS PER 100" (33M 200MHz)

PN3463 15 .13 PN3565 Ne “ai W11222 6.2dB (Approx)

PN3566 15 13 PN3567 10 .08 W11224 3.9dB (Approx,

PN3569 18 16 PN3639 18 96 Plus 20% tax where applicable

PN3640 18 .16 5;Ngg:| 10 .08

PN3642 A0 .08 N3643 A0 08

PN3544 15 13 PN3B4S 15 13 TELEPHONE CABLE

PN4250A 15 .13 PN43S5 .16 .14 1.9 104

PN4356 96 14 MPSA42 23 20 W11302  2Pair 22.00 21.00

MPSA43 23 .20 MPSASS .15 .14 W11303  3Pair 34.00 32.00

MPSASE 15 14 MPSA®2 22 20 W11310  10Par 12000  115.00

MPSA93 22 20 SC1410 85 75 Per 200m Roll

IBM ADD ON HARD DISK *

VERBATIM DATA LIFE
DISKETTES

S$S/DD MDS25-01
DS/DD MD550-01

XIDEX DISKETTES

S$S$/0D

DS/DD
Plus 20% tax where applicable

RITRON II
Swivel base moniior in stylish case

1.9 10
Green Cat. X14506

Amber Cat X14508 $165
Plus 20% tax where applicable

MONITORS
Cat No.

X14500 Ritron 1 Green
X14502 Ritron 1 Amber
WHILE STOCKS LAST
Plus 20% tax where applicable

MITSUBISHI DISK DRIVES

4851

[ |

54"
4853 5va”
4854 5a"
2896 8"

Pius 20% tax where applicable

/

10-99 100+ 1000+
250 235 225
320 3.00 280

250 250 225
340 305 285

$165

\

VE!

- 4+
$140.00 $135.00
$145.00 $140.00

1-9 10+ 25+

$160 $150 $140
$220 $205 $175
$250 $220 $195
$450 $420 $400

BU126 1.50 1.25 BUX8O 250 220 20% Sales tax where applicable
BU208 250 220 250350 250 220
Plus 321/2% tax where applicable
GREY FLAT
RIBBON CABLE
PER 100 FT ROLL
CatNo. Desc. PerMir1-3  4-9  10-99 100+
W12614 14Way 129 19.50 18.50 18.00 14.00
o - W12616 16Way 1.90 21.50 19.50 19.00 16.00
3 W126 f 50 20.
Cal. T12461 240V4'2" 10.50 10.00 8.00 w125§2 ;‘Qag; 5258 2_28 g_% 53_3 52&
Cat. T12465 240v312" 10.50 1000 8.00 W12626 26Way 260 34.00 32.00 29.00 26.00
CalT12463 115v4l2” 10.50 1000 8.0 W12634 34Way 280 44.00 42.00 39.00 34.00
Cal T12467 115V3'2" 10.50 10.00 8.00 W12636 36Way 300 49.00 47.00 4250 36.00
Plus 20% tax where applicable W12640 40Way 320 55.00 52.50 49.50 40.00
W12650 50Way 3.75 62.00 59.50 5850 5000
EX STOCK
LARGER QUANTITIES NEGOTIABLE
l Pius 20% tax where applicable
N
COMPUTER RIBBONS
TO SUIT
FEALSDTEAD ACTD CP80, BX80, DP80 ETC.
BATTERY 12V 1.2 AH 3.24 25-99100+
$15061 19 10-99 100+ C22036  7.00 6.50 6.00
12.50 11.00 10.50 Plus 20% tax where applicable
NICADS
CatNo. 1-99 100+ 250+
$15020 AA 1.60 150 1.40
$15021 C1.8AH 325 2.90 2.80
$15022 D4.0AH 590 550 5.20
Plus 20% tax where applicable
DIP SWITCHES ’
10+ 100+ 10004
$134022Way .70 85 60 PRINTER PAPER
404 o
S TR 70 60gsm 2000 Sheets 11 x 9%/2"
§134077Way 1.10 1.0 95 13 4.9 10+
S134086Way 1.20  1.10 1.00 25.00 22.0021.00

ADD ON DISK DRIVES
FOR 6502 SYSTEM

1-9 10-24 254

20% Sales tax where applcable Plus 20% tax where applicable

incorpoeated in Victorna

FAIRCHILD DISTRIBUTORS

WELLER DISTRIBUTORS

Resellers, OEM's and Bulk Users enguiries welcome.

We are direct importers of Memory IC's, Disk Drives, Resistors,Capacitors,
Telephone Cable, Joysticks, Burgular Alarm Equipment, Monitors, Coax Cable,
TV Accessories, Crystals, Audio Leads and Hardware, in fact most electronic
products.

$180

Bankcard, Mastercard, Visacard
Welcome

$160 $150

Pty. Ltd.
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THE CROWD PLEASER!

YAESU FT 726R VHF/UHF
transceiver

The best feature of the FT 726R transceiver is its ability to handle

band congestion. Fortunately or unfortunately in Australia that's

probably the least of problems. So that leaves its new compact
modular style, its accessible design, its multimode

capabilities . . .

IT WAS SOMETHING of a surprise to
read the supporting information that came
with the 726R transceiver — a surprise in
that you don’t have to be away long from
the amateur scene to find out that manufac-
turers take but a few microseconds to make
quantum leaps in innovative operating
capabilities.

This new receiver consists of a main unit
covering the 2 metre band with 6 metre,
70 cm and satellite add-in options. Its real
innovation lies in how these modules are
packaged. Instead of adding a 2 metre con-
verter to an HF transceiver, or hooking up
separate 2 metre, 6 metre or 70 cm trans-
verters with all the connections, conversions
setting changes and room that takes, Yaesu
has manufactured a neat multimode unit
which operates at the 2 metre band with all
conversions to other bands matched for in-
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sertion into the main unit (see photograph).

To acquire one of these boxes you will be
putting off the new car for another six
months! Adding the figures per the Dick
Smith pricing stickers we end up with a total
of $2138. The basic FT 726R with 2 metre
module comes at $1299, and the other three
converters/transverters total $839. If you
are that seriously minded about bands other
than 2 metres, it might prove worthwhile
checking around for discrete modules.

But this is a serious, high performance rig
with features that place it in the ‘state of the
art’ league with the best of current HF
radios so let’s look a little closer.

Design and features
As befits an expensive unit the packing is
exemplary — all pieces are sealed and the

a sadm

Peter D. Williams

Peter Williams is director of Associated
Calibration Laboratories in Melbourne.

transceiver itself is packed in a double thick-
ness carton with the auxiliary modules
wrapped in foam with the connecting pins
well protected against damage.

Installation of the modules could not
have been made easier. There is no chance
of incorrectly inserting pins or plugs. The
modules fit neatly into the transceiver unit
after removing the top cover.

Not having seen the inside of any Yaesu
equipment for some years, we were im-
pressed with the standard of construction —
both mechanical and electrical. Notwith-
standing that one would expect improve-
ments in construction over seven or eight
years, the layout is clean and open, compo-
nents are clearly labelled and well shielded
making the transceiver accessible for trou-
ble shooting. The operating manual and
technical manual give all the information re-
quired for understanding and servicing —
parts list, voltages and layout are excellent,
as is the English.

The rig basically consists of a 10.81 MHz
IF box with transverters for each band.

When using the satellite band, the trans-
mit intermediate frequency is 10.7 MHz.
The receiver IF stays at 10.81 MHz to allow
full duplex operation on this band.

There are a few features of the circuit to
note. Each module uses diodes to deter-
mine step and tuning size for each band.
The diodes are read by the microprocessor,
which decides which band can be selected.

Each transverter module has its own PLL
to provide RX and TX frequencies in
100 kHz steps, while the 20 Hz steps (an ex-
cellent figure for resolution) are provided
by the main unit variable frequency oscilla-
tor (VFO), common to all modules.

Precise, noise free tuning, which is some-
times lacking in amateur receivers, has been
achieved by using high reference frequen-
cies in the PLL to provide a fast settling




time, giving a subdued aural indication of
each 100 kHz step.

The front ends of all transverter modules
use dual gate FETs, and in the 6 and 2
metre units, varicap tuning is employed to
sharpen up front end responses.

In line with the recent moves away from
discrete components, all output stages use
the bipolar hybrid rf power modules with
great success.

Operating features

The tuning function is initiated in several
ways. One is to tune the VFO which gives
either 10 or 100 kHz per revolution of the
knob, as selected by the STEP button. Al-
ternatively, when in FM mode, pressing the
FM CHANNEL button inhibits the tuning
knob (VFO), and allows a fast tune mode to
be initiated and controlled by the FM
CHANNEL. This tunes in step sizes of 5 or
10 kHz per “click’ for 6 and 2 metres (in the
module supplied). On 70 cms, step sizes are
12.5 and 25 kHz. The same control is used
in single side band as a clarifier where it
tunes in 20 Hz steps over a total range of
+9.9 kHz.

The resolution of the readout is only
100 Hz in any mode, and the display will
only change to the next 100 Hz step after
five “clicks’ of the FM CHANNEL/CLARI-
FIER. The word ‘click’ is appropriate to
this tuning function as it adequately des-
cribes the detent action of the knob.

Tuning by entering bands via the BAND
UP or BAND DOWN, resets the kilohertz
digits to .000.0 and .999.9 respectively, put-
ting you at top or bottom edge of the band.
Selection is then made for the megahertz
digit. Pressing BAND UP or BAND
DOWN will shift only the MHz digit.

All the above tuning features extend and
apply to the second VFO as well. This sec-
ond VFO is used to provide the second op-
erating frequency within the same band or
another band for full duplex operation.
With the satellite option installed, only one
frequency is displayed, that is, either the
transmit or receive frequency, but either
can be shown depending on the setting of
the satellite knobs.

When in satellite mode, cross mode and
crossband operation are possible: you can

10.81 MHz 455 kHz
& PLL R x IF
FT— vro
TxIF 10.81 NORMAL
10.7 SATELLITE
2m | PLL
' [ L—vro 7785  |VFO
TO 20 Hz
7885 STEPS
PLL
70cm |67.615 VFO 3
| CPU
CONTROL PRPGAY
Block diagram of the transcelver and modules.

Inslde the FT 726R showing the position of the satellite module and vacant space for 6 metre and
70 cm modules.

transmit 2 metre FM and receive 70 cm side
band providing of course, the other opera-
tor has an FT 726 or similar rig with these
independent capabilities.

The memory/scanning feature is most
comprehensive and elaborate. There are
available 11 channels to store both fre-
quency and mode. The memory channels
can be scanned for a busy or open channel,
to either pause or stop on the channei.

Memories 0 and 1 are used for band limits
to scan only a portion of the band. For arm-
chair tuning, the microphone supplied can
be used to initiate tuning either up or down
the band. Scanning is activated by pressing
the direction button twice and is stopped by
pressing the opposite direction button once.
A priority channel is also accessible and is
checked during any process every five
»cconds.

Repeaters

All the above, plus what can be done with
repeaters would be the fiddlers delight,
particularly in countries with amateurs wall
to wall! Any conceivable offset can be used
as well as the standards for VHF and UHF.
Offsets may be programmed up to 9.999.9
MHz and are stored in a non-volatile
memory, along with the stored channels; re-
peater reverse at the touch of a button
keeps repeater ‘sore heads’ quiet if it can be
seen that simplex communication is
possible.

Since all standard shifts are included, the
tedious business of setting up two VFOs is
avoided.

Pirates are definitely not catered for, as it
is not possible to operate outside the ama-
teur bands. Trying to pirate by operating a
positive shift brings “E™ up on the display p-
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LABORATORY TEST FIGURES
YAESU FT 726R S/N 4D11033 with 6 m, 2 m, 70 cm and satellite modules

RECEIVER SENSITIVITY

6 m FM:

Manufacturer's spec:

Less than 0.25 uV for 12 dB SINAD
As tost R

(3 kHz deviation 12 dB SINAD)

50 MHz -120.6 dBm  (0.21 pV)
52 MHz -120.8 dBm (0.20 pVv)
54 MHz -118.7 dBm (0.26 pVv)
6 m SSB:

Manufacturer's spec:
Less than 0.15 uV for 10 dB (S+N)/N

As tested:

(10 dB (S+N)/N with 1 kHz offset)
50MHz  -1267dBm (0.1 pV)
52 MHz -127.2 dBm (0.098 uv)
54 MHz —125.6 dBm (0.12 uV)

MDS @ 52 MHz (Noise Floor) —132.3 dBm for 3 dB (S+N)/N
2mFM:

Manufacturer’'s spec:

Less than 0.25 pV for 12 dB SINAD

As tosted:

(3 kHz deviation, 12 dB SINAD)

144 MH2 —120.1 dBm (0.22 uVv)

146 MHz —121.1 dBm (0.2 nV)

148 MHz -121.0 dBm (0.2 uV)

2 m SSB:

Manufacturer's spec:

Less than 0.15 uV for 10 dB (S+N)/N

As tested:

(10 dB (S+N)/N with 1 kHz offset)

144 MHz -125.7 dBm (0.12 pv)

146 MHz -1285dBm  (0.084 V)

148 MHz -1258dBm  (0.12 uV)

MDS @ 146 MHz (Noise Floor) —~132 dBm (0.054 1V)
Dynamic characteristics were measured in the side band mode. The
optional 600 Hz CW filter was not installed.

70 cm FM:

Manufacturer’s spec:

Less than 0.20 pV for 12 dB SINAD

As tosted:

(3 kHz deviation, 12 dB SINAD)

430 MHz —121.9 dBm (0.18 V)

435MHz  —1224dBm  (0.17 uV)

440 MHz —-1228dBm  (0.16 uV)

70 cm SSB:

Manufacturer's spec:

Less than 0.15 pV for 12 dB (S+N)/N

As tested:

(10 dB (S+N)/N with 1 kHz offset)
430MHz  —130.2dBm  (0.069 V)
435 MHz -131.7 dBm (0.058 uVv)
440 MHz —131.3 dBm (0.083 uV)

MDS (Noise Floor) —135.3 dBm for —12 dB (S+Ny/N

IMAGE REJECTION

Manufacturer's spec:

Better than —60 dB

As tested:

Image @ 52 MHz = 30.38 MHz was 88 dB
Image @ 146 MHz = 124.38 MHz was 73 dB
Image @ 435 MHz = 299.7710 MHz was 88 dB

IF RESPONSE — immeasurable

SQUELCH SENSITIVITY
(No spec given)

Min with TX just muted 0.087 uV
Max with control full on 0.55 pV

BLOCKING (Dynamic Range)

(No spec given)

Measurement taken with blocking signal 20 kHz removed:
6m, —123 dB; 2m, —101 dB; 70 cm, ~102 dB

IMD (Dynamic Range)
(No spec given)
6 m, —88 dB; 2m, -90dB; 70 cms, —94 dB

THIRD ORDER INTERCEPT POINT
(No spec given)
6 m, 0 dBm; 2 m, +3 dBm; 70 cm, +5 dBm

AUDIO FREQUENCY RESPONSE
—~3dB @ 230 Hz and 2610 Hz with — 12 dB/octave roll off.
There is a +5 dB rise at approximately 300 Hz.

AUDIO OUTPUT

Manufacturer's spec:

10% distortion at 1.5 W

As tosted:

2.3% distortion at 100 mW total through rf system
10% distortion at 1.5 W

RECEIVER RADIATION (antenna socket)
(No spec given)
6 m, —78 dBm; 2 m, ~64 dBm; 70 cm, —~54 dBm

DISCRIMINATOR METER

Applying signal + 10 kHz from tuned frequency, meter deflection to LHS
was full scale. Meter defiection for coiresponding frequency shift in
other direction was half scale.

“S” METER READINGS

IARU spec:

$9 = 100 pVemf = 50.0 uVpd = ~73 dBm

As tosted:

(SSB Mode)

6 m S9 read with 6.48 pVemt = 3.24 uVpd = —96.8 dBm

2 m 89 read with 4.58 pVemt = 2.29 uVpd = —98.8 dBm

70 cm 89 read with 2.2 uVemf = 1.1 uVpd = —106 dBm

1ARU spec:

6 dB/S” point

As tested:

3 dB/'S” + 0.5 dB — in SSB mode.

In FM mode, S meter is approximately linear but has expanded centre
scale.

At low end is 9 dB/S" point, 0.6 dB/S” point at centre, 3 dB between
89+40&nd89+60dueinpantomelimlﬂngacﬁonofmereoelver.

CARRIER SUPPRESSION
use/Lss

Manufacturer's spec:

better than —40 dB

As tested:

—60 dB, (146 MHz) either side band

INTERMODULATION

(No spec given)

As tested:

2 tone test at 2.7 and 1.2 kHz

-32 dB, for 2 m; —29 dB, for 6 m;

UNWANTED SIDEBAND
Manufacturer's spec:

better than —60 dB,

As tested:

—-65dB. at2 m

SPURIOUS AND HARMONICS
Manufacturer's spec:

better than —60 dB

As tosted:

FM/SSB mode results identical
Frequency of test 2 m 146 MHz
Spurious 3 kHz from carrier —65 dB,
Spurious 10 kHz from carrier —65 d8,
First harmonic —65 dB,
Second harmonic <-70 dB,

TEMPERATURE EFFECT from ambient of 10°C

RX: after 2 hours, 32°C

TX: after %2 hour, 61°C. Power output dropped from 12W to 10 W at
146 MHz;
Test not conducted on other bands

POWER OUTPUT FM
6m band 12W
2m band 13W

70cmband 12W

STABILITY
After tumn on, drift in first half hour was 570 Hz equivalent to +4 ppm at
146 MHz. (Manufacturer's spec +10 ppm.)

POWER SUPPLIES
Operates on 240 Vac or 12 Vdc

—33 dB, for 70 cm




COMMUNICATIONS TODAY

Spectral display at 146 MHz carrier FM at full out-
put. Note spurs at 10 kHz from carrier.
Vertical scale 10 dB per division.

Spectral display at 146 MHz showing harmonics at
292 MHz at 65 dB..

Fundamental reduced 15 dB.

Note minor spurs close to carrier at 70 dB,, removed
by 20 MHz.

Spectral display at 52 Hz showing harmonics at
104 MHz and 156 MHz at approximately 73 dB..
Fundamental reduced 15 dB.

20 MHz per division frequency span.

Spectral display for two tone IMD tests; 900 Hz
and 2.2 kHz.

Power output: 10 watts.

Test frequency: 146 MHz.

Spectrum analyzer setting: 100 Hz resolution, 2 kHz
per division frequency span, 10 dB per division
vertical.

Third order products are approximately 30 dB down.
AGC was just on the point of overdrive.

and all functions are inhibted until the error
is corrected.

Equipment of this type really shows its
colours in crowded band conditions, (fortu-
nately a problem hardly likely in Australia).
To this end SSB and CW modes have IF
shift and bandwidth controls to effectively
remove interfering signals through IF pass-
band shifting.

Automatic gain control action (selecta-
ble) is excellent and its speed is of value on
CW or SSB to follow a signal with flutter.

Two meters indicate received signal
strength and rf power. The signal strength
metre works in both full duplex and semi-
duplex mode during which it provides an in-
dication of relative automatic level control.
The rf power meter which gives a rather
pessimistic indication of levels, also per-
forms as a discriminator during reception,
and on full duplex, it can be switched to
indicate automatic level control, power out-
put and discriminator.

We were impressed with the possibilities
of the satellite IF unit, and have already
commented on its full duplex cross band
potential. It is a simple matter to put one
VFO on the 435 MHz uplink and the other
VFO on the 145 MHz downlink. Although
satellite operation was not attempted, cross-
band full duplex was perfectly satisfactory,
although two rigs were required.

General comments

For within the price range of $2138 all up,
the rig provides all the performance one
could wish to satisfy a fervent interest in
VHF/UHF. For the amateur who has nearly
everything, the 726R will round out his abil-
ity to frustrate band watchers monitoring
private channels for interesting items of
scandal — especially when using full du-
plex, crossband!

The noise blanket was not particularly ef-
fective, but what is?

A myriad of features and operating varia-
tions seems daunting but the clear operating
instructions pay off with user familiarity.

Few operators in Australia will probably
achieve the full potential offered by the FT-
726R. In Japan, USA or Europe, where
crowded operating conditions and oppor-
tunities to reach its potential exist, it would
be a cost effective rig.

Technically, the transceiver could be
classed as very good relative to our criteria,
(see page 102) in all major areas of concern
— the receiver is ‘hot’ but probably not up
to the performance of a separate, well engi-
neered converter into a receiver with low
reciprocal mixing.

But if you are considering operating on
bands other than 2 metres, you should
check this versatile box. We couldn’t really
find that much to fault subjectively or ob-
jectively. Well worth the taxation refund if
VHF/UHF turns you on. ®
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Electronics—Microprocessors—Now!
The Practical Way!

[ Electronics —Microprocessors—Computer Technology is the career

and hobby of the future. We can train you at home in a simple,
practical and interesting way.

@® Recognise and handle all current electronic components and ‘chips’.

@ Carry out full programme of experimental work on electronic
computer circuits including modern digital technology.
@ Build an oscilloscope and master circuit diagram.

@® Testing and servicing radio, TV, hi-fi and all types of electronic/
computer/industrial equipment.

FREE

NAME
ADDRESS
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AUSTRALIA SCHOOL OF ELECTRONICS
P.O. Box 108, Glen Iris. 3146 Tel: (03) 523 5622.

SEND THIS COUPON NOW.

Please send your brochure without any obligation to;

BLOCK CAPS PLEASE

New Job? New Career? New Hobby?

lam interested in:

ELECTRONICS
MICROPROCESSORS

=

OR TELEPHONE US

(03) 523 5622
(24 HOUR SERVICE)
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REMOTE CONTROL PROJECTS

Primarily for the enthusiast who wishes 1o experiment
with remote control. Full explanations of the how the
circuits work are given and many of the designs can
be adapted to circuits that have been published eise-
where. Covers remote control by ultra-sound and
infra-red as well as radio control. 164pp.

D0046B $6.95

HOW TO DESIGN ELECTRONIC PROJECTS
Tackles the problem of combining and integrating
components into a complete working project with the
minimum of trial and error and without advanced
mathematics. Guides the reader through examples
with circuit analysls, possible solutions and practicat
designs including component values. 101pp.
E0082B

AUDIO AMPLIFIER CONSTRUCTION
Provides a wide range of preamplifier and power am-
plifier designs including a low noise microphone, tape
head and guitar preamps, and various tone controls.
Written for those with fimited experience in construc-
tion, but certainly useftul for the most advanced
hobbyist. 99pp.
G0132B

AUDIO
A theoretical study of sound waves and acoustical
quantities which leads into a study of hearing and
room acoustics. A discussion of microphones and
loudspeakers is developed into sections on amplifiers
and recordings, covers digital as well as magnetic
and disc recording. 308pp.
G0332B

COMPUTER TERMINOLOGY EXPLAINED
Concisely explains the most common terms encoun-
tered by the home computer enthusiast as well as
many of those used with min- and mainframe com-
puters. Includes tables of ASCH codes and BASIC
control codes. 81pp.
HO0143B

ALMOST EVERYBODY'S PERSONAL
COMPUTER BOOK

Written for the computing beginner to break the enor-
mous barrier of jargon and mystique that seems to
surround computers. With a highly readable ap-
proach, the author introduces the basic concepts and
develops them into a general discussion on personal
computers including choosing and caring for a PC.
Also offers an introduction 10 BASIC programming.
160pp.

HO144Z $8.95

SPOTLIGHT ON COMPUTER AWARENESS

An introduction to speaking confidently about how
computers work, thelr applications, their history (from
abacus 10 IBM) and employment prospects in com-

$6.55

$6.55

$7.55

$5.95

puter related fields. Includes a comprehensive
glossary. 84pp.
HO145P $6.95

A PRACTICAL INTRODUCTION TO
MICROPROCESSORS

Takes the reader through the construction of a sim-
ple microprocessor and experimenting with it to gain
an insight into the complexities of mircoprocessing.
The book assumes a general knowledge of electron-
ics. S0pp.

Jo158B $5.95

An tntroduction
to 8502
Machine Code

EASY ADD-ON PROJECTS FOR
COMMODORE 64, VIC-20, BBC MICRO &
ACORN ELECTRON

The simple and inexpensive projects include a pulse
detector, model controller, light pen, lap sensor and
more plus six projects that make up a weather
station. 191pp.
Jo165B

SECRETS OF THE COMMODORE 64

A beginner's guide to the C64 with masses of useful
information and programming tips as well as describ-
ing how to get the best from the powerful sound and
graphics facliifes. Includes two useful chapters on
machine code. 109pp.

J0297B $5.95

MICRO INTERFACING CIRCUITS: BOOK 1
Guides those who are unaccusiomed to microproces-
sor techniques but have some knowledge of elec-
tronics, through a practical approach to address
decoding, parallel and serial interfacing, analogue to
digital and digital to analogue converters, etc. 96pp.
J0325B $6.55

MICRO INTERFACING CIRCUITS: BOOK 2
Develops the practical side of interfacing introduced
in Book 1. Discusses sound and speech generators,
temperature and optical sensors, motor controllers,
etc. 87pp.

J03268 $6.55

AN INTRODUCTION TO PROGRAMMING THE
BBC MODEL B MICRO

Teaches the use of BBC BASIC by guiding the
reader through BASIC Instructions and functions one
at a time, building programs in a logical manner with
increasing complexity. 134pp.

K0174B $5.95

AN INTRODUCTION TO 6502 MACHINE CODE
Starts with a general background t0 microprocessing
and then details all of the legal 6502 Instructions.
Also covers the use of address modes and gives
machine specific listings and sample programs.
107pp.

K0178B $6.55

AN INTRODUCTION TO 280 MACHINE CODE

Starts with a general background to microprocessing
and then detalls the fult set of Z80/Z80A instructions.
Also covers the use of address modes and gives
machine specific listings and sample programs.

107pp.
K0180B $6.55

25 SIMPLE SHORTWAVE BROADCAST BAND
AERIALS

Describes concisely the design and construction of
simple and inexpensive aerials that perform well:
from simple dipole to end-fire arrays. includes dimen-
sions and other data for spacing and cutting phasing
lengths. 63pp.
N0362B

$6.95

$5.95

limited
stock .

babani books

-Essentiat-Theory-for-Hobbyists——sold out
International Transistor

Equivalents Guide B0018B
Power Supply Projects D00478B
Electronic Household Projects D0048B
Electronic Projects Using
Solar Cells D0049B
old out
28 Tested Transistor Projects D0053B
} } Id out
old out
Single IC Projects D00588B
Popular Electronic Circuits
Book 1 D0060B
: . i Ciroui
Boeok-2- sold out
Mini Matrix Board Projects D0062B
Multi Circuit Board Projects D00638B
Aerial Projects D0064B
Modern Op-Amp Circuits D0065B
Electronic Projects
for Cars & Boats D0067B
- 4 sold out
: : ——sold out
50 FET Projects E0069B
How to Use Op-Amps E0092B
50 Projects Using
CA 3130 IC's E0101B
Practical Introduction
to Digital IC’s E0102B
50 Circuits Using Zener Diodes E0103B
50 Circuits Using
7400 Series IC's EO111B
VMOS Projects EO112B
Mobile Disco Handbook G0093B
Introduction to Video G0124B
At Pieisots sold out
Prastical-Construction-oi-
Pro-Armps——sold out
Practical Transistor Novelties G0382B
Audio Enthusiasts Handbook G0383B
The 6809 Companion J0154B
Practical Computer
Experiments Jo172B
-Add-en-Projects for-Spestrum-

ZX81+-Aee——sold out

Art of Programming 1K ZX81 K0226B
Electronic Calculator Users
Handbook M0245B
Your Calculator & Your Money M0246B
Fun & Games with Your
Calculator M0370B
Radio Stations Guide N0252B
limited
stock -t

$2 each or ANY 6 for $10

ORDER TODAY — Simply return the Freepost reply card!
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BOOKS OF SPECIAL INTEREST

electronics 1
textbooks

-

ELEMENTS OF ELECTRONICS — BOOK 1

This five book series is an introduction to modem elec-
tronics. Al of the mathematics is introduced
and explained as required. The emphasis is on under-
standing concepts rather than digressing over the whole
field. The author anticipates difficulties the beginner may
have and explains them as they occur. BOOK 1 covers all
of the fundamental theory necessary to understand sim-
ple electronic circuits and components. 209pp.

A00038 $9.95

ELEMENTS OF ELECTRONICS — BOOK 2
See Book 1: Covers alterating current theory. 216pp.
A0004B $9.95

ELEMENTS OF ELECTRONICS — BOOK 3

See Book 1: Covers semiconductor technology and in-
troduces transistors and ICs. 204pp.

AD0058B $9.95

BASIC ELECTRICITY/ELECTRONICS

Volume 1 gives a thorough theoretical and practical
backgrounding to the overall theory and practical
aspects of electricity and electronics. Volume 2 builds
from the backgrounding into a detailed coverage of AC
and DC circuits including series and parallel circuits,

electro-magnetism, resistance, capacitance and induct-
ance with explanations of the associated calculations.

AO0O8H Vol 1, 320pp. $15.95
AOO09H Vol 2, 318pp. $15.95

I

reference and
data handbooks

=

RADIO, ELECTRONICS, SEMI-CONDUCTORS
AND LOGIC SYMBOLS
Wallchanmeasuingsas)(435rnmofnannesandsym-
bols.Am:stlotbeginnersmdadvanoedmhusm.
enabling component identification at a glance. Folds
small enough for the professional to hide in his desk.
B00208B $2.95

PRACTICAL ELECTRONIC CALCULATIONS AND
FORMULAE
For the practical person'swondnnch.addooethegap
between practical theory and cut-and-dried methods
which work but leave the experimenter unfuifilled.
Thers'sastrongpracticalblasmdrighermaﬂ\sm
avoided where possible. 249pp.

$9.95

B00278

INTERNATIONAL DIODE EQUIVALENTS GUIDE
Includes zener diodes, LEDs, diacs, triacs, thyristors,
OCis; photo, display,and simple rectifier diodes. 130pp.
B03398 $6.95

COIL DESIGN AND CONSTRUCTION MANUAL
How to make RF, IF, audio and power coils, chokes and
transformers. Covers Am and FM radio and TV. An
essential addition to the library of anyone interested in
electronics. 106pp.

804138 $6.85

electronics
- for beginners

BEGINNER’S GUIDE TO ELECTRONIC
PROJECTS

This guide enables the complete beginner to tackle the
practical side of electronics so that the projects featured
regularly in popular magazines can be approached with
confidence. The basics are covered in detail using prac-
tical examples in the form of simple projects. 107pp.
C00308 $6.95

RADIO CONTROL FOR BEGINNERS

Newcomers to the fascinating hobby of radio contro! will
find this practical introduction invaluable. A number of
constructional projects,many with complete board lay-
outs, are included to heip the beginner simply and suc-
cessfully build up the circuits. 92pp.

C00348 $5.95

SOLID STATE SHORTWAVE RECEIVERS FOR
BEGINNERS

Detaiis the design and construction of several solid state
shortwave receivers giving a high level of performance
yet utilising few components. 83pp.

C00448 $5.95

constructional —I,
_projects |

HOW TO MAKE WALKIE-TALKIES

This treatise on low power transmitter-receivers (walkie-
talkios)ooversmmyupects.fromlioenslngmo-
ments and bands, through practical circuitry and con-
awctlontomaypesouerialamatmaybeused. 104pp.
D00568 $6.95

ELECTRONIC SECURITY DEVICES
Besidesinclwmgbothslnpbandsophlsticatedbwglaf
alarm circuits using light, infra-red and ultra-sonics, this
book also gives circults for gas and smoke detectors,
ﬂood:éarms fire alarms, doorphones, etc. 102pp.

$6.95

circuit techniques
_and design

UNDERSTANDING IC OPERATIONAL
AMPLIFIERS
This latest edition covers theoretical and practicat
aspects of operational amplifiers and associated circuits.
lndudesmateridonBiFEl’,andBiMOSandCMOSop-
amps. 160pp.

$12.25

E0025P
$0 PROJECTS USING RELAYS, SCRs AND
TRIACS

Practical working circuits using silicon rectifiers, relays
and bi-directional triodes. With a minimum of difficulty
you can use them in motor control, dimming and heating
control, timing and light sensitive circuits,wamning de-
vices and many others. 102pp.

E00688 $6.95

test equipment
__and fault finding

HOW TO GET YOUR ELECTRONIC PROJECTS
WORKING

Helps you to overcome the problem of a circuit that
doesn't work after assembly by indicating how and

where to start looking. Covers most of the common fauits
that occur when constructing an electronic project.
81pp.

F01148 $6.95
ELECTRONIC TROUBLESHOOTING
HANDBOOK

This workbench guide shows you how to pinpoint trouble
in minutes, how to test almost anything electronic and
howtogetthemosioq.ﬁo’low-costtesteqdpﬂwﬂ.
215pp.
FO257H $13.95
USE OF THE DUAL-TRACE OSCILLISCOPE
Thlsproormmodtextbmaksdowntheprocessofoper-
ating a 'scope into a series of logical steps. It starts with
the deflection of the electron beam and continues
lfwoughthepmpermofmetﬂggedngcontmlstonu-
sure the phase difference between two waveforms.
FO259H $33.25

HOW TO BUILD YOUR OWN SOLID-STATE
OSCILLISCOPE

This book comprises a project divided into sections for
buiiders to construct and test individually, and then
assemble into a complete instrument. Includes a short
section on using the completed ‘scope. 94pp.

F02828 $6.95

electronic music
[__ gn_d quio/video

MODERN RECORDING TECHNIQUES

Explains the equipment, controls and techniques found
in @ modem recording studio. Describes how 10 use
thesecreativelyandcorracﬂytopmduoeaspedﬁcro-
sult. Numerous photographs, diagrams and charts.
367pp.

$24.95

HOW TO BUILD SPEAKER ENCLOSURES
A guide to the Why and How of constructing top-

loudspeaker enclosures. 144pp.
GO131P

ELECTRONIC SYNTHESISER PROJECTS

For the electronic music enthusiast. This invaluable refer-
ence is full of circuits and on how to build
analogue delay lines, sequencers, volitage control oscil-
lators, envelope shapers, etc. The author takes a clear
andlogicalapproachtothesubjectmatenableseventhe
beginning enthusiast to understand and build up what
appear to be quite complex instruments. 81pp.

G01338 $5.95

ELECTRONIC MUSIC PROJECTS
vaidesconstructovswithpmcﬁealcirwitsforhelesa
compilex music equipment including fuzz box, waa-waa
pedal, sustain unit, reverb and phaser, tremolo gener-
ator, and the like. Text covers guitar effects, general
effects, sound generators, and accessories. 106pp.
G01358 $5.95

$10.95

ORDER TODAY — Simply return the Freepost reply card to:
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WORKING IN THE MUSIC BUSINESS

Gives realistic insights into the work and lifestyle found In
the music business. Definitely of interest to anyone con-
sidering work in recording studios, record companies,
music publishing, and similar fields. 158pp.
G0279D $11.95
THE MUSICIAN AND THE MICRO

A straightforward and practical guide for keen musicians,
teachers and those who work in the music Industry. It
covers the exciting world of microprocessor applications
and computerised musical instruments. 192pp.
G0280D $9.95
SINGLE-CAMERA VIDEO PRODUCTION

Step by step diagrams and illustrations show you how to
produce low-budget, high quality video programs using
only one camera, There are chapters on audio, lighting,
shooting, editing, graphics and set design. 241pp.

GO379H $25.25
computers for |
beginners J

COBOL FOR BEGINNERS

A solid text for introductory programming courses in
COBOL using a format that is easy to understand, yet
comprehensive enough to make supplementary reading
unnecessary. 369pp.
HO140H $33.95
DON’T (OR HOW TO CARE FOR YOUR
COMPUTER)

A guide to computer and peripheral preservation. Speci-
fic advice for thecomputer, floppy discs, hard discs, the
CRT terminal, the printer, tape units, the computer room,
software and documentation. 210pp.

HO153A $19.95

YOUR FIRST COMPUTER

A beginner’s guide to understanding, purchasing and
applying small computers to business and personal
uses. Well-written with an easy to understand style.
252pp.
HO271A $15.25
PROGRAMMING FOR REAL BEGINNERS:
STAGE 1

Written for complete beginners, this book assumes no
previous knowledge of computers at all and Is an excel-
lent guide through the Initial stages of building simple
programs. The text is written to be non-machine-
specific, so it can be used with any micro that is prog-
rammable in BASIC. 82pp.
HO344A $8.95
PROGRAMMING FOR REAL BEGINNERS:
STAGE 2

This book introduces the stages of planning a program,
Including the use of flowcharts, and explains the wider
range of facilities the computer has to offer. You'll also
learn how to plan your screen displays attractively to
make your programs really user friendly. 80pp.

HO387A $13.95

TRS-80 ASSEMBLY LANGUAGE MADE

SIMPLE

Assuming an understanding of BASIC programming, the
author explains planning, writing and hand assembling
your own assembly language programs in memory using
the T-bug and Level Il BASIC ROM subroutines. 190pp.
K0208P $19.25

|# computer hardware
and techniques

-

280 MICROCOMPUTER DESIGN PROJECTS

A complete look at the internal architecture of the Z80,
the heart of many microcomputers, and even shows how
to build a microcomputer, the EX80, using this powerful
chip.
JO156P

L

$20.75

MICROCOMPUTING DESIGN &
TROUBLESHOOTING

Explains designing microcomputer systems and making
them work without expensive commercial development
systems or the need for costly test Instrumentation. In-
cludes a complete description of two microprocessors-
the 8085 and the 6502. 346pp.
JO161P $26.75
STD BUS INTERFACING

Tells what the STD bus is, why it shouid be used and how
to interface it with various peripherais. Explains addres-
sing /O devices, the use of different techniques to assign
or decode addresses and the transfer of data and control
signal timing. 286pp.
JO164P $21.75
EXPERIMENTS IN ARTIFICIAL INTELLIGENCE
FOR SMALL COMPUTERS

Artificial intelligence is the capability of a device to per-
form functions normally assoclated with human intelli-
gence. Armed with this book, a small computer with
extended BASIC and a basic understanding of the fan-
guage, you can conduct experiments in the exciting field
of machine Intelligence: 110pp.
JO168P $14.25
6809 MICROCOMPUTER PROGRAMMING AND
INTERFACING, WITH EXPERIMENTS

Gives a solid understanding of how to program and inter-
face the high-performance 6809 microprocessor. The
author explores completely the internal structure,
addressing modes, data movement instructions, regis-
ters, arithmetic logic and instructions for the 6809.
270pp.

Jo170P $21.95

THE Z-80 MICROCOMPUTER HANDBOOK
Introduces the hardware of the Z-80, presents the multi-
tudinous (in number of instructions) software aspects of
the Z-80 and describes the other systems built around it.
Provides both curent and prospective users with valu-
able assistance in solving hardware and software Imple-
mentation problems. 304pp.
JO171P $20.50
A Z80 WORKSHOP MANUAL

Intended for those who want to progress beyond prog-
ramming in BASIC to topics such as machine code and
assembly language programming or who need hardware
detalls of the Z80-based computers. 184pp.
J0283B $8.95
HOW TO PROGRAM AND INTERFACE THE 6800
An in-depth introduction to microprocessors and micro-
computers in general and specifically the Motorola 6800
microprocessor family. Includes experiments for the
Heath ET3400 and Motorola MEKE800D learning Sys-
tems designed to demonstrate ‘real world’ applications.
414pp.

JO303P $22.95

| computing
software

6502 APPLICATIONS BOOK

With this handy and practical book and a few low cost
components, it's easy to build a complete home alarm
system, an electric piano, a motor speed-regulator, a
time-of-day clock, a simulated traffic control system, a
Morse code generator and other useful projects. 278pp.
K0228A $20.95

6502 GAMES

Not six thousand-odd games, but 10 of the most soph-
isticated based on the 6502 microprocessor with com-
plete instructions and an introduction to assembly lan-
guage programming. Also explainsthe techniques of
algorithm design and data structures. 292pp.
KO0229A $21.95
FORTH PROGRAMMING

Describes both FORTH-79 and fig-FORTH and shows
how to write software using these ianguages and how to
add new operations (words) and manipulate the stack.
Includes more than 50 useful programs.

K0298P $25.95

| amateur radio
. dx, communications

S

HANDBOOK AND RADIO, TELEVISION,
INDUSTRIAL AND TRANSMITTING TUBE
AND VALVE EQUIVALENTS

There is no better equivalents handbook for amateurs
and servicemen. Has more than 18,000 entries listing old
and new valves from the United States, Britain and the
rest of Europe, Japan and the military (CV) with commer-
clal equivalents. 93pp.
N0251B

AN INTRODUCTION TO RADIO DXING
The first sectlon is devoted to amateur band reception
and the second covers broadcast band reception, with
advice on suitable equipment and the techniques em-
ployed when using that equipment. The constructionof a
number of useful accessories is described. 96pp.
N0253B

25 SIMPLE AMATEUR BAND AERIALS
Describes how to build 25 amateur band aerials that are
simple and inexpensive to construct and perform well.
Projects range from the simpie dipole up to a mini-
rhombic. 63pp.
N0286B

$3.95

$6.75

$6.75

HOW TO BUILD ADVANCED SHORTWAVE
RECEIVERS

Full, practical constructional details of a number of re-
ceivers are given. These should have performance at
least equal to commercial sets of similar complexity at
much less cost. Includes add-on circuits such as Q-
multiplier, S-meter and noise meter. 118pp.
NO0340B

COMPUTER PROGRAMS FOR AMATEUR
RADIO

A comprehensive collection of BASIC programs de-
signedto helpradio amateurs cut down on the time spent
keeping records, doing mathematical calculations, and
beaming in on other stations. 327pp.
NO399S

$6.95

$29.95

FEDERAL MARKETING BOOK SALES

PO Box 227, Waterloo 2017, NSW
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25 Simple Shortwave
Broadcast Band Aerials

8 This concise book describes how to bulld 25 shortwave
broadcast band aerials that are simple and inexpensive to con-
struct and perform well. The designs start with the simple di-
pole and proceed through verticals, helicals and umbrellas to
triangle and even end-fire arrays, etc.

8 Much information is also given on shortwave bands, aerial di-
rectivity, time zones as well ad’a complete set of dimension
tables that will help you spot an aerial on a particular frequen-
¢y. Dimensions are given for varlous style aerials and other
data needed for spacing and cutting phasing lengths.

N0362B $5.95

A Practical Introduction
to Microprocessors

8 The purpose of this book is to provide a practical introduction
to microprocessors by constructing a very simple microproces-
sor circuit that the reader can actually build and experiment
with and thus hopefully gain a clearer insight into this complex
subject.

@ The completed unit is only intended as an educatlonal aid
and is unlikely to be usuable in any actual applications, but it
can be bullt at quite modest cost and many of the parts should
be suitable for re-use when the unit has served its purpose.

8 This book is not intended for complete beginners at electron-
ics. It is primarily aimed at those who have some knowledge of
general electronics, but have little or no understanding of micro-
processors.

J0158B $5.95

Spotlight on
computer awareness

BIT? BYTE? BUG? These words do not belong to a foreign language: they belong
to the language of computers and are words that wili become a part of your

everyday speech.

Computers affect many aspects of our lives and it is important for us to

understand them and speak of them with confidence.

Spotlight on computer awareness is an ideal introduction to computers. It looks at
how computers work, computer applications, their history (from abacus to IBM)
and employment in computer related fields, and includes a comprehensive

glossary of terms. Ho145P

$6.95

An Introduction
to 6502 Machine Code

® In essence, machine code programming is direct program-
ming of the microprocessor without using a built-in high-level
computer language such as BASIC.

B The vast Increase In running speed obtained when writing
programs in machine code is offset, to a degree, by the added
complexity in writing them. However, it Is not as difficult as one
might think and this book telis the story.

® The 6502 microprocessor is utilised in many popular home
computers including the Electron, BBC models A and B, VIC-
20, ORIC-1/Atmos and the Atari machines. Also, the Commo-
dore 64 uses the 6510 which is a slightly modified but software
compatible version of the 6502.

® Some simple demonstration programs which can be run on a
number of the above machines are included in this book,

Ko178B $5.95

Prices subject to change without notice.

Audio Ampilifier
Construction

® The purpose of this book Is to provide the reader with a wide
range of preamplifier and power amplifier designs that will, it is
hoped, cover most normal requirements.

® The preamplifier circuits include low nolse microphone and
RIAA types, a tape head preamplifier, a guitar preampilifier and
various tone controis. The power amplifier designs range from
low power battery operated to 100W MOSFET types and also
Include a 12 volt bridge amplifier capabie of giving up to 18W
output.

® All the circuits are relatively easy to construct using the PCB
or stripboard designs given. Where necessary any setting-up
procedures are described, but in most cases no setting-up or
test gear is required in order to successfully complete the proj-
oct.

® Most of the design should be within the capabilities of con-
strutors with limited experience as well as more advanced hob-
byists.

Go0132B $6.55

ORDER TODAY —

Simply return the Freepost reply card!
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COMMUNICATIONS TODAY

Voice of America and the BBC have long been heard around
the world but broadcasters from the unlikeliest places are
these days saying something on shortwave. This article is
designed to help the beginner in this field get through the
jumble of noise from his receiver to an identifiable broadcast
that will fire his interest in the hobby of shortwave listening.

THE WIDE RANGE of shortwave receiv- |

ers available, the ease of finding the exact
frequency and the portability of the modern
receiver has introduced radio listening as a
hobby to a wide range of listeners in all age
groups.

Teenagers are finding a new world at
their fingertips. Many who have retired
from business have recollections of radio lis-
tening in the 1930s, and now take pleasure
in the radio listening hobby and the mystery
of voices from distant lands.

The mail that pours into my letterbox
from listeners in New Zealand, Australia
and the South Pacific who are taking up the
radio listening hobby, makes it obvious that

two things are deterring them from fully un-
derstanding this interesting pastime: they
find frequencies sometimes a little difficult
to determine and the world time systems
confusing.

The typical query I receive is “what is
meant by ‘SW1’ and ‘SW2’ and the figures
on the dial like ‘8", ‘9", “10°, “11” and “12°?”
etc. In answer, the shortwave band 1
(SWI1) generally covers the tropical bands
on most of the portable receivers. Short-
wave band 2 covers the higher frequency
bands. The tropical band consists of the fre-
quencies from 1600 kHz to 6000 kHz set
aside for use by stations in the tropics exclu-
sively. In the tropics, noise level is so high
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GETTING STARTED ON
THE HIGHER
FREQUENCIES

Arthur Cushen

on the ordinary commercial bands that sta-
tions there have to make use of part of the
SW bands.

Establishing frequencies

In the early listening days, it was neces-
sary to know every station on the dial and
mark it because calibration was so poor (de-
spite the huge dials).

Some ingenious attempts were made to
overcome this problem but by far the most
important was the technique of bandspread-
ing. Receivers manufactured with band-
spreading provided separate band selection
by means of a button or switch, which could
then be further tuned by the (still congest-
ed) shortwave dial. Today’s new receivers
give accurate frequency digitally but a ghost
of the problem exists today for many of the
newer listeners, particularly the younger
ones taking up radio listening, and using
portable transistor receivers which are
poorly calibrated.

If you have such a receiver you should
mark the dial according to its megahertz
divisions 8, 9, 10, 11 and 12. Then you can
find a station like the BBC which broadcasts
on 11750 kHz or 11.75 MHz three quarters
the way between 11 and 12 on the short-
wave dial. Once the listener becomes famil-
iar with positions on the radio dial and
where he can find known stations, then the
finding of other unknown stations becomes
a little easier.

The modern receiver has also had facili-
ties added for the blind radio listener and
introduction of a voice chip enables the digi-
tal read-out to be converted to voice at the
press of a button. (The Icom IC-R71 has
this facility.)

Most receivers are now marked in mega-
hertz or kilohertz but the older receivers
were marked in metres (or wave length) so
some comparison between the two systems
is needed. Stations in particular metre
bands operate as follows:

11 metre band: 256000-26100 kHz
13 metre band: 21450-21750 kHz
16 metre band: 17700-17900 kHz



19 metre band: 15100-15450 kHz
25 metre band: 11700-11975 kHz
31 metre band: 9500- 9775 kHz
41 metre band: 7100- 7300 kHz
49 metre band: 5950- 6200 kHz
The 1979 World Administrative Radio
Conference has increased the width of the
majority of these bands. Stations are grad-
ually moving outside these frequency ranges
(sometimes carelessly) to avoid interfer-
ence. Already noticeable is the increase in
the 31 metre band with stations moving up
to 10000 kHz, 25 metre band with the ex-
pansion 11650-11700 and 11975-12050 kHz.
The 19 metre band 15450-15600, and the 16
metre band, 17550-17700 kHz are gradually
coming into use. The 13 metre band is being
extended from 21750-21850 kHz while the
11 metre band has had a slight reduction. A
new band has been established between
13600-13800 kHz, and this band is already
being used by some countries.

Calculating times

The newcomer to shortwave radio keenly
tuning his radio to the sought after broad-
cast but with no apparent success might con-
clude his receiver is inadequate (or question
his ear); but there is a host of other vari-
ables. lonospheric conditions may have
changed, stations may have changed fre-
quencies, prevailing sunspots may have
wiped out signals on that band. But first and
foremost, to catch the desired broadcast
you need to understand the time system
used by broadcasters.

The 24 hour clock system, based on
Greenwich Mean Time (GMT), will be
familiar to most people. Since 1884, when
most countries (with international commit-
ments) adopted GMT, the globe has been
divided into arbitrary but consecutive time
zones starting with the Greenwich meridian
and going cast. Crossing from one time
zone into another you wind you clock back-
wards or forwards as required by the con-
vention. The international date line, run-
ning through the Pacific and the least popu-
lated areas to avoid confusion, marks the
crossing from one day into the next while
still remaining in the same time Zzone.
Sounds confusing? Well consult the accom-
panying map which should make things a
little clearer.

UTC (or Universal Time Co-ordinated)
is the current standard time zoning system
but really marks only a change in the meth-
ods of measuring time absolutely. Previ-
ously with the GMT standard, time calcula-
tions were made from positions of the sun
and stars; now it is measured atomically giv-
ing a more accurate reading. The change to
all intents and purposes is a change in name
only.

Programming and time signals on short-
wave broadcasts are given in UTC, all based
on the Greenwich meridian. When inter-

The Sony ICF6800W is regarded by most mediumwave listeners as one of the best receivers In its class

on the market for selective listening.

A typlcal transistor receiver, covering shortwave would be used by the newcomer to the hobby.
Understanding the dial calibration Is essential when locating stations.

preting a time, you first need to determine
the contemporary UTC time for your area,
then you need to translate from UTC to the
local 12 hour clock. The accompanying map
shows the time divisions and periods you
have to add to Greenwich to get your local
UTC time. For example, the time 0005
UTC in Greenwich mcans 1005 in Sydney,
which translates to 10.05 am. When it is
1305 UTC in Greenwich it is 2305 or
11.05 pm in Sydney; 1005 (2505 less the 24
hours constituting one day) or 1.05 am the
next day in Auckland; and 5003 or 5.05 am
the previous day in Los Angeles. Take care
to account for crossing the international
date line and any local summer time in your
area.

Tune to English broadcasts
Many beginners to shortwave listening
write to me asking identification of the sta-

tion they heard broadcasting at a certain
frequency at a certain time, but this is
particularly difficult if it was a foreign lan-
guage broadcast. Often the hobbyist cannot
identify the language and his knowledge of
frequencies is still a little indeterminate. (It
is even more frustrating if it relies on
identification by the foreign language
broadcaster.)

I would like to encourage hobbyists to
begin listening to English broadcasts (or
those in their own languages) then gradually
move to broadcasts in other languages that
they can identify.

There are plenty of English broadcasts on
shortwave and if verification of reception is
the idea behind the new listener’s move into
shortwave listening, then these are the sta-
tions which he or she should concentrate on
for several weeks until adequately conver-
sant with the sounds of other languages.
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FOR EXCELLENCE’’

““UNEQUALLED REPUTATION

% HAWKER SIDDELEY COMPANY

HEAD OFFICE: PO Box 492, Campbelltown 2560
Works — Airds Road, Minto NSW
Telephone: (02) 603 2066

[rompton Instruments . 5500

Melbourne, Telephone: (03) 267 3299
Telex: AA34125

Whoops . . .

Our apologies to Applied Technology Pty Ltd for
several errors which came to light after the Focus on
Microbee supplement in this issue went to press:

* Australian Microcomputer Promotions, 265a
Springvale Rd, Glen Waverley 3150 Vic. (03-233
9665), was omitted from the list of Authorised
Microbee Support Centres on page 14. The
Hawthorn, Vic, Microbee Technology Centre has
been replaced by the Deepdene Centre, although
both are shown.

* The price of the Beemodem orf page 25 should be
$189.50. Also, the Beemodem will operate at 300
AND 1200/75 baud.

* The DSY>120 Letter Quality Wheel Printer shown
on page 25 has been reduced in price to $399.00.

We sincerely regret any inconvenience these errors
may have caused
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Australian SCANNER’S WORLD is the
book that will introduce you to that
other world ‘beyond the shortwaves’.
It contains an introduction to scanning
and scanners, an article on scanner
antennas — including how to build
and to erect antennas. The major part
of this book is the “Listener’s Guide”’;
computer-sorted listings of services
throughout Australia and New Zea-
land, with their frequencies
listed in both frequency order
and alphabetical order by ser-
vice. Beacons are listed also.
Your copy is available by mail
order direct from:
Federal Marketing
P.O. Box 227,
Waterloo, NSW 2017
Please add $1 to the cost of the magazine
to cover postage ond handling. {Add $5
to these charges for air mail postage aut-
side Australia.)

For only $5.95
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This English Ekco receiver gave the writer the grounding in radio listening, as the calibration was limited
and one had to judge frequencies by checking against known signals.

INSULATORS

AS LONG

~

~ . AS POSSIBLE

INSULATORS

THE HIGHER
THE POLE INSULATED
THE BETTER WIRE
I
i
L A
RECEIVER
POLE

o

7777
GROUND

Figure 1. A typical long wire aerial, easily constructed
reception.

but an asset when trying to improve one’s

Seasonal changes

International broadcasters make seasonal
adjustments to their frequencies and sched-
ules four times a year on the first Sunday of
March, May, September and November.

Some stations do not make changes in
March or September on the first Sunday,
but adjust their schedules on the last Sun-
day of those months as countries in the

northern hemisphere move into daylight
time, and in September return to standard
time.

These frequency changes are dictated by
the changes in seasons which affect recep-
tion. In November and May the major
changes occur to account for the changed
summer and winter seasons.

Adjustments to daylight time do not af-

fect listeners in the South Pacific as most in-
ternational broadcasters (such as the BBC,
VOA and Radio Australia) continue their
schedule on UTC time. Radio New Zealand
however, which relays the domestic service
that is heard one hour earlier in Australia,
between the last Sunday in October and the
first Sunday in March will make reference
to domestic summer time as will some Euro-
pean stations.

Generally speaking, signals from Europe
will be better after dark during our summer
and during daylight hours in winter. The
lower frequencies below the 49 metre band,
known as the tropical bands, are not subject
to seasonal changes because stations on
these frequencies are generally relaying a
medium-wave service. This is the case in
Centra! and South America, Africa and
Asia, and stations in the Pacific which are
heard in the tropical bands. These are be-
tween 4750-5050 kHz (60 metres); 3900-
3995 (75 metres), 3200-3400 kHz (90
metres) and 2350-2490 kHz (120 metres).
Reception on these lower frequencies is
only possible during the hours of darkness
in the area between the transmitter and
your receiver, though there is a period of re-
ception at dusk and dawn which allows sig-
nals to be received.

Aerials

The modern portable receiver is generally
equipped with a telescopic aerial which
gives adequate reception for most local sta-
tions, but it is almost essential that an out-
side aerial be used in order to improve the
signal-to-noise ratio on medium and short-
wave. The whole idea is, of course, to keep
the noise level down and the signal level up
so that broadcasts can be understood.

An outside aerial can be a simple in-
verted L (see Figure 4), the length is not
critical. The main thing is to have it as high
as possible, away from power lines and clear
of any obstruction in the vicinity. The wire
between the two insulators can be copper or
covered wire, but the lead in should be cov-
ered wire. Make certain that it does not
touch any metal objects between the aerial
and your receiver. It is wise to fit a lightning
arrester to ensure that your equipment is
safe and free from possible damage from
lightning. The arrester short circuits any in-
coming flash to earth thus protecting your
receiver.

It should also be remembered that an
earth pipe outside the window with the pipe
driven into the ground and kept damp en-
ables noise to be greatly reduced. Earthing
is another aspect which affects the quality of
the signal.

There are many commercial aerials on
the market. Some of these are fitted out-
doors; others are of the active aerial type
which are located close to the receiver. The
outdoor type includes a multi-band trap di-
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18 cps Ex Tax §519.75 Inci Tax $595.16
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pole which can be slung between two masts

doubtedly the World Radio & Television

cies, times, languages, addresses and other
relevant information on all the world’s radio

EP-23

supply details on all publications mentioned
in this article.

¢ or a more modern type which can be fixed
PRODUCTS 68000-6500 as a unit onto the side of a house or on top The World In My Ears by the author,
wemp | | oOf a pole. This unit has a frequency range | over 200 pages with 100 illustrations is now
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SERIAL INTERFACE

EPROM PROGRAMMER
A COST EFFECTIVE SOLUTION TO EPROM PROGRAMMING
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SIEMENS

RFI PROTECTION COMPONENTS
Five ranges of components to counter problems
of electrical interference . . . outside the lab.

Because there is no one solution to
radio frequency interference (RFI),
Siemens makes 5 main ranges

of interference suppression
components. From these, additional
equipment can be customised to
cope with your RFI problems.

As you know, outside interference
often only raises its ugly head outside
the lab. So consider this basic
Siemens range that can counter most
causes . ..and see anendto
customer complaints, warranty costs,
service expenses and legal battles.

1. Surge Voltage Protectors . . .
ideal for very large energy spikes
such as are induced into wiring by
nearby lightning strikes to the ground.

2. Varistors . . . for lower energy
spikes. Also useful as secondary
back-up behind gas arrestors; and
can be used directly across mains
wiring to remove spikes riding on the
50 Hz waveform.

3. RFI Filters . . . used on the mains
outlet to keep out the most notorious
interference; and also to prevent your
equipment interfering with others.

4. Ceramic Capacitors . . . to be
scattered over circuits and across all
the input/outlet lines on data
communication points.

5. Specialised Components. . .
including X capacitors, Y capacitors,
current compensated chokes and
micro chokes.

INGENIOUS ELECTRONIC ENGINEERING

Special Siemens advantages

O Because Siemens parts are
already used by major local
manufacturers, substantial stocks
are in ready supply.

O Siemens staff are skilled in all the
available protection technologies;
so can offer real help to designers
who encounter tricky problems.

Call us now, for quick supply or

helpful consuitation.

Siemens Ltd.

544 Church St., Richmond, Vic. 3121.
Sales Offices

Melboume:

(03) 420 7318

Sydney:

(02) 436 8730

Distributors:

Victoria: Promark Electronics (Vic.)

(03) 878 1255

New South Wales: Nexus Electronics Pty. Ltd.
(02) 439 5800

New South Wales:

Promark Electronics Pty. Ltd. o
(02) 439 6477

Queensland: ECO Electronics

(07) 376 5677

South Australia: R.G. Pank Pty. Ltd.

(08) 51 2411

South Australia: Protronics Pty. Ltd.

(08) 212 3111

Westem Australia: Reserve Electronics

(09) 328 9755

766/2495 CSA
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KNOW YOUR PASSIVE
- COMPONENTS

Peter Phillips

TABLE 1. TYPICAL MULTIPLIERS USED IN ELECTRONICS If a nanofarad is unknown
e e and the colour code unclear,
u er u ers 2 . b
i T o S—— read on. This article will help
Mega - e o 2M2 = 2,200,000 you unravel some of the
kilo K prerer=rs T o, mysteries surroqndmg
1,000 passive electronic
o & i Wi = S gt components and tell you how
micro " divide by 22 uF = 0000022 F to identify the value O_f a
—— component by decoding the
o ! T3 o0 g " o manufacturer’s symbology!
pico p divide by 470 pF = 0.00000000047 F

1,000,000,000,000
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L 4
COLOUR CODES
Resistors Capacitors
+
i Solid
Carbon film mh’m : v}
Metal glazed multiplier (uF)
Metal film Flat fitm —  [loerance
20%
Metat film
{close tokerance)
figures  figues multiplier(pF) Vdc
figures figures figures multiplier () ~ 3
)
4 4
%] [
8 8
9 9
8 8
9 9 9
C 3 10pF [ C< 10pF

WHAT THE HECK is a passive compo-
nent? If you're a newcomer to the world of
electronics, you're probably asking that
question right now. The brief answer isit’s a
component (obviously!) that doesn’t re-
quire any external source of power in order
to do its job. A resistor, a coil, even a piece
of wire are all examples of passive
components. And they’re numerous — in a

FIRST 2nd TOLERANCE
oIGIT oGt ULTIPLIER ™)
YELLOW  vioLET ORANGE GoLo
‘ 7 X1k ”
=47 k0 %

Figure 1. Reading the colour code for
resistor value.
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typical circuit there could well be as many as i

90% passive components to 10% active
components.

In fact there are so many passive compo-
nents that in this issue we’ll stick to such
things as coils, transformers and how to
read the component values, and then in
Starting Electronics 7 we’ll continue by
looking at the remaining passive compo-
nents such as meter movements, batteries,
cabling, indicator lamps and so on. Future
parts of the series will examine cabling,
plugs and sockets, as well as active compo-
nents.

The multiplier

In Starting Electronics 4, resistors and
capacitors were discussed with the promise
of some further explanation about reading
the codes to component values. Resistors,
as you will remember, are measured in
ohms (after the German physicist, GS
Ohm) with values ranging anywhere from
fractions of an ohm, to millions of ohms.

Because of the wide range of values, not

only for ohms but for most electrical quanti-
ties, a shorthand form is used to express the
various values. This is achieved by including
multipliers, some of which will be familiar
now that we have been ‘metricated’.

Table 1 lists some of the more common
multipliers. As an example, a resistor with a
value of 2.2 million ohms becomes a 2.2
megohm resistor or, as is standard now, a 2
meg 2 resistor, written as 2M2 2. The ‘M’
or 'k’ resplaces the decimal point, the
(omega) being the symbol for ohms.

Using a multiplier makes sense when you
try and ask for a capacitor with a value of
330 thousandths of millionths of a farad. It’s
much easier to ask for a 330 nanofarad
capacitor, and even easier to write 330 nF,
rather than 0.00000033 farads. One point to
watch is the difference between m (milli)
and M (mega or meg). In general, kilo,
meg, micro, nano and pico are the most
common multipliers to the measurements
for components, with milli occasionally oc-
curring for inductance measurements.

So, there’s some more ‘jargon’ for you.
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The example shows the

capacitor value of
22000 pF +10%, 100 VW.
22000pF = 0.22uF or
22 nF

22 3K
100V

MAXIMUM WORKING
VOLTAGE

‘15t DIGIT OF VALUE
2nd DIGIT OF VALUE

N
T

UMBER OF ZEROS
OLERANCE (%)

M=20%
K=10%
J=5%

C= 20.25pF

DIRECTION OF
CURRENT -
{CONVENTIONAL) P

\

1
7 /!

L N
I

Figure 2. Reading a capacitor's value — 'IEC’ standard.

wound around an iron former.

b)

g L4
AN ) St e W75 14

. A e g

5 _—— N SOFT tRON CORE
Vg e T e T

Figure 3a) Lines of force around a conductor, and b) combined in a coil

Reading the value of a
resistor :

To indicate the value of a resistor, manu-
facturers mark those with a wattage of 1
watt or less, with a colour code. This con-
vention associates a particular numerical
value, multiplier or tolerance with a particu-
lar colour and the total value of the resistor
is marked by the order of its colour bands.
The colours and their values are shown in
the chart opposite.

A rather crude mnemonic I grew up with
to remember the numerical order of the
colours is: Bad Boys Rape Our Young
Girls, But Violet Gives Willingly. Not
recommended behavior, but at least it helps
me remember the order of the colours.
(Gerry Hui knows a polite version but you
need to know Chinese.)

Figure 1 shows how this colour code is ap-
plied to resistors. The order of the bands is
read as digit 1, digit 2, number of zeros or
multiplier, and tolerance. For example, a
resistor with the colours orange, blue, red
and gold starting from the band closest to
the end of the component reads 3, 6, x 100,
5%. In other words, 3600 ohms (or 3k6) at
5% tolerance.

Notice that the tolerance band is read
last. Five per cent (gold band) is a common
tolerance. Another useful point is to note
the colour of the body of the resistor. The
colour usually denotes the type of construc-
tion, with beige being a carbon film, light
blue being a metal glazed type and olive
green being a metal film type.

Reading the value of a
capacitor

The colour code is often, though not al-
ways, applied to capacitors. It would be a
brave person who would assert that he can
identify the value of all capacitors by using
the many and varied codes that have been

|

adopted over the years.

In the case of a flat film capacitor, for ex-
ample, the bands are read as for a resistor,
but the resulting figure is the number of
picofarads. If you want this value in micro-
farads, you must then divide by 1 million, or
by 1000 if you want the value in nanofarads.
Two further bands give the tolerance and
the working voltage of the capacitor. The \
colour coding arrangement varies between \
capacitor types, with tantalum capacitors
having a dot to represent the multiplier and
the value comes out in microfarads.

Other standards include the ‘IEC’ stand- Fixed Inductors.
ard, whereby a number is printed on the

body of the capacitor. In this case, the first

two numbers are the first two digits of the
value, the third number is the number of
zeros, with a letter (M, K, J or C) repre-
senting the tolerance. Again the value will
be in picofarads, so further division may be
necessary. Figure 2 gives an example.
Sometimes the actual value is printed on
the capacitor, which makes life much easier.
To help you wade through all these codes
look at the colour code chart on page 124.,
Many parts distributors offer wall charts,

FIXED-VALUE INDUCTOR

FIXED-VALUE INDUCTOR
WITH MAGNETIC CORE

VARIABLE INDUCTOR

or even data sections within their cata- | =
logues detailing this type of information.

Figure 4. Inductor circuit symbols.

I’s indispensible, and the wall charts are
often very colourful for adorning the

workshop door!

A very useful project would be to build a
capacitance meter, as it can save a lot of
time and hassle identifying the value of a
capacitor.

When using capacitors beware that you
take note of the voltage rating marked on
the case. This indicates the maximum voit-
age that the capacitor can safely operate at.

One last word about capacitors is to men- i .
tion the temperature coefficient. This is ’

simply a way of describing how the value of
the component varies with temperature. In  rf type transformers.
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many instances slight variations in the ca-
pacitor’s value will have no effect on the cir-
cuit’s performance. However, in some
cases, particularly in tuned circuits (eg a
radio), the capacitors associated with the
tuning need a very low temperature coeffi-
cient. In this case, it is necessary to use the
correct capacitor type to maintain correct
tuning despite temperature changes. The
manufacturers’ data sheets will generally
detail temperature coefficient values.

inductors

Besides resistance and capacitance, elec-
tronics recognizes another quality in passive
components called inductance.Any discus-
sion of inductance, and its unit of measure-
ment, however, really requires a look at
electromagnetism.

The magnetic field everyone is familiar
with is the one of radiating lines of force
from a magnet’s poles. However, when a
current flows through a conductor, a mag-
netic field also forms around that conductor
at right angles to it. When the conductor is
coiled, the magnetic lines of force around
each coil combine to form a stronger mag-
netic field. The field is most concentrated,
and thus at its strongest, inside the core
around which the coils are formed. (See
Figure 3.) The magnetic field can be in-
creased by either adding more turns, raising
the value of the current, using a core of soft
iron, or even by changing the dimensions of
the coil. This arrangement of wire wound
around a central core is called a coil, or, in
some variations, a solenoid.

3l

TRANSFORMER WITH
MAGNETIC CORE

SHIELDED
TRANSFORMER WITH
MAGNETIC CORE

Figure 5. Transformer circuit symbols.

MAGNETIC CIRCIIT
g SOFT IRON CORE

L%

Figure 6. Simple transformer action.
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If a current changes in intensity or direc-
tion, the magnetic field (or flux) also
changes in intensity and polarity. This
changing flux cutting across the conductor
(or coil) induces a voltage in the coil in op-
position to the current which caused it. This
voltage is called back-emf (electromotive
force).

The ability of a coil to induce a voltage in
itself is called its inductance and is measured
in henries. One henry (1 H) is the amount
of inductance that allows one volt to be in-
duced when the current changes at the rate
of one amp per second.

Inductors are typically comprised of a
number of turns of wire (or coil) wound
around a ‘former’ which provides a path for
the lines of force of more or less magnetic
‘reluctance’ depending on the material of
the former. It may be a simple piece of fer-
rite rod, a set of stacked, soft steel lamina-
tions, a specially shaped ferrite core, a hol-
low fibre tube, etc, etc. The properties of
the core are carefully designed and the im-
portant thing to know is that where a circuit
calls for a specific core, in the case where
you have to wind the coil, using a different
core will often upset the performance great-
ly.
Basically inductors can be grouped into
two types: fixed value inductors and adjust-
able inductors. A fixed value inductor is one
with no facility to either adjust the number
of turns or the core position. An example is
the sort of large inductor that has a value of
many henries (often called a ‘choke’), and is
wound on a core like a transformer, the core
being comprised of a stack of soft iron lami-
nations. This type of inductor would be
used in a power supply, or some application
where power is a consideration. Generally,
this type of core would dictate that it only be
used for low frequency applications, in the
vicinity of say 50 Hz. ,

Other inductors of the non-adjustable
type are often referred to as radio frequency
chokes, (rfc), and will have values ranging
from microhenries to millihenries. The core
will usually be ferrite or air, and will often
be wound with a wire comprised of many in-
sulated strands. This wire is known as Litz
wire, and allows the inductor to be used at
high frequencies. Using a single strand of
wire, rather than Litz wire, will affect the
quality, (or Q) of the inductor, which is a
technical way to say that different frequen-
cies require differently  constructed
inductors. Some inductors are air cored,
which implies that the core is merely a hol-
low tube, the trade off being, that although
the frequency of operation is not limited by
the core, the size of the coil is larger for a
given inductance value.

An air core inductor can be made vari-
able by inserting a piece of ferrite (a ‘slug’)
within the hollow core either by a screw
thread, or by some other appropriate
means. As the slug is screwed further to-
wards the centre of the coil, inductance in-
creases.

Usually, tuning the inductor is done by
means of a threaded ferrite slug, the screw-
driver being a non-metallic device designed
to fit the slug. It is possible to buy a set of
tuning tools, and if you are constructing a
project which has tunable inductors, then
these become essential, because using a
metal screw driver will affect the value of
the inductor considerably. A cheap alterna-
tive to the tuning tool is a ground down
knitting needle, the plastic type, not
aluminium.

Transformers

Inductors are the least common of the
three components treated so far, particu-
larly the ‘choke’ types, due to their size,
with the rfc types (fixed and variable vari-

High frequency power transformers.
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eties) being encountered occasionally. One
sort of inductor commonly used, however,
is the transformer, which operates on a fur-
ther principle of electromagnetism: mutual
inductance.

Changing the current in a coil, we have
said, has the effect of inducing a voltage in it
as the magnetic flux cuts across the coil, but
it will also induce a voltage in any adjacent
coil it can intersect. This effect is referred to
as mutual inductance and the coils are de-
scribed as ‘mutually coupled’. This mutual
coupling is the basis of transformer action
where a primary coil conducting an alternat-
ing current will induce a voltage (and cur-
rent if the coil is connected to a circuit) in
the adjacent or secondary coil (see Figure
6). The relationship between the primary
and secondary voltages is proportional to
the number of turns on each winding; cur-
rents are inversely proportional.

Transformers are generally either of the
power type, or radio frequency type, al-
though another range of transformers could
be classed as high frequency power types.
By far the most common is the power trans-
former. The task of the power transformer
is usually to convert the 240 volts ac to an-
other, more suitable, ac voltage. Alternat-
ing current (ac), is the type of supply
available from the mains.

A transformer will not work with dc (di-
rect current), and will probably burn out if
dc is connected to it. Normally, you will
need to know how much current and volt-
age a transformer needs to supply.

Power transformers are often givena VA
(voit X amps) rating, which represents, to
an extent, the power the thing can deliver.
A 10 VA transformer, will deliver around
10 V at 1 amp, or 1 V at 10 amps. However,

Above. Various power transformers.
Left. Close up view of pc mounting transformer.

this doesn’t mean that you can get a ‘240 V
to 10 V, 10 VA’ transformer, and tap off
the winding to get 1 V at 10 amps, as the
wire size will probably not allow it. The VA
rating is more a core rating than anything
else, and will be an indication of the physi-
cal size of the device.

A power transformer can be a simple two
winding object, comprised of the primary
winding, often wound nearest to the core,
and a single secondary winding, or it may
have many secondary windings, each iso-
lated from the other. Furthermore, either
or both windings may have tappings, or
extra connections, to the windings, allowing
a range of input and output voltages to be
used.

Many electronic projects will require a
transformer which may well be the single
most expensive item in the parts list. Many
constuctors, working to a budget attempt to
get transformers by ratting old TV sets,
radios, or buying ‘bargains’ from parts sup-
pliers. This often requires some adaptation
of the transformer, by either combining
windings to obtain the required secondary
voltage, or by actually adding a tapping to
an existing winding to get a lower secondary
voltage than is otherwise available.

The main points to keep in mind are that
the transformer should be large enough to
supply the required power without getting
too hot during operation, and that the sec-
ondary winding can supply the current re-
quired, even though the apparent VA rating
is not being exceeded. It is rot our purpose
here to describe how to modify a transform-
er, but merely to let you know that this is a
possible option, and best done with refer-
ence to suitable text books. After ali, a
power transformer is usually connected to

the mains, and can become a very lethal and
destructive object if not connected
properly.

Generally speaking, most projects only
require a transformer with a secondary cur-
rent of something less than 1 A. General
purpose transformers with a 1 A secondary,
and a number of tappings along the second-
ary are good value, as mass production
makes them cheap, and a wide range of sec-
ondary voliages are possible, perhaps more
than. you first think. For example, a trans-
former with a secondary which has six tap-
pings as shown in Figure 7 allows you 21
possible voltages. Other transformers in-
clude low profile types, pc board mounting
types, and a wide range of other types and
styles.

As a final point, pay considerable atten-
tion to the connection of the 240 V supply,
to make sure exposed terminations are all
nicely insulated and safe, and, unless the
metal core is not exposed, ensure the core
of the transformer is earthed. Keep the
240 V leads as short as possible and well an-
chored. The earth lead should always be the
longest.

Other types of transformers include
speaker transformers, (not so common
these days), special high frequency power
transformers, usually characterized by a fer-
rite core, impedance matching transformers
for use in radio frequency applications, sig-
nal transformers, either audic or rf, and
various other special types. The main thing
to know is that different tasks require differ-
ently constructed transformers, which
means that the core material, and the man-
ner in which the windings are wound are all
part of the design, and it is necessary to use
the right transformer for a specific task. @
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PERSPECTIVE

Watch out — Telecom

just flew past

E 3

REMEMBER WHEN Telecom was basi-
cally just a telephone and telex network,
and seemed to have never heard of newfan-
gled electronics, let alone computers? I cer-
tainly do. I also remember when the last
thing Telecom seemed to be concerned
about was customer needs. An answering
machine? A cordless phone? A pushbutton
phone? A PRIVATELY OWNED direct
connect modem? Sorry, not available. Go
away!

I’'m sure a lot of people inside Telecom
would agree (privately, at least) that the or-
ganization was pretty archaic and hide-
bound until a few years ago. It had all the
worst aspects of a protected monopoly. If
the ABC has been our maiden aunt, Tele-
com was our stern old grandfather control-
ling how we were to communicate.

But not any more. In the last three or
four years, due partly to a changed political
climate and partly to a lot more pressure
from customers, things have certainly been
changing in Telecom — and very much for
the better.

In case you haven’t noticed, they've not
only approved things like privately-owned
answering machines, cordless and pushbut-
ton phones, and direct connect modems;
they’re now also allowing us miserable cus-
tomers to actually plug them in ourselves!

What’s even more impressive, Telecom
has either already launched, or is in the pro-
cess of launching a whole raft of exciting
new communications services. Some of
which we slow old customers hadn’t even
got around to wanting, let alone needing
yet. While we weren’t looking, Telecom
flew straight past us into the communica-
tions future . . .

There’s Viatel, Telecom’s new videotex
service based on Britain’s Prestel.
Launched in February, it now has around
3000 subscribers. And with service provid-
ers like Qantas, TAA and various major
banks well established, you can already use
Viatel to check airline schedules, make a
flight booking or transfer funds from one
bank account to another. All from your own
sitting room or office desk.

P've been trying out Viatel myself over
the last week or two, using a modified
Microbee. It’s a little crude in some ways,
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almost)

with text lines of only 40 characters and
rather chunky graphics. But there’s no
doubt it’s also quite practical for a lot of
down-to-earth purposes — and it certainly
gives you a good feel for the way things are
going to go in the future.

Then there’s Austpac, Telecom’s packet
switching system for data communications.
Not much has been said about this, because
it tends to be ‘transparent’ to the user, like
the existing switched telephone network.
But from a functional point of view, Aust-
pac really amounts to a second complete
communications network, dedicated to digi-
tal data rather than analogue and speech.

Austpac itself is mainly of interest to big
organizations needing data communications
between a number of distributed locations.
But now that a fair amount of the Austpac
network is operational, and has connection
‘nodes’ accessible via the existing telephone
network, Telecom is able to launch new
higher performance datacom services, of in-
terest to the rest of us.

The two services currently being phased
in are Teletex and Telememo. Teletex is
virtually a completely electronic and up to
date successor to Telex, with all of the mes-
sage preparation, editing and storage con-
venience of a word processor. Like Telex it
needs a fairly dedicated terminal, which
must be powered up and connected to the
exchange line 24 hours a day.

Telememo is a less fancy electronic mes-
sage handling system, designed to make use
of existing personal computers and data ter-
minals. Each subscriber is allocated a mes-
sage storage area or ‘mailbox’ in the
Telememo computer memory, where mes-
sages are left for them. To check your
‘mail’, you fire up your computer or termi-
nal at a convenient time, call Telememo and
give your subscriber number and password,
and ask to scan any messages in your mail-
box. It provides on-line editing facilities, for
composing and sending messages, and even
has a link to the Telex network — so you
can send telexes from home.

Telememo really looks as if it’s going to
be a great little electronic mail system. My
hat’s off to the forward looking Telecom
people who came up with the idea, and
managed to convince the powers-that-be to

by Jim Rowe

go ahead. For those of us in Australia with
personal computers (and there must be at
least 200,000 by now), it’s going to open up
a whole new era in personal communi-
cations.

With all these really great things coming
out of our new look, positive thinking Tele-
com, I don’t like to carp. But there’s still
one negative aspect on the technical side of
Telecom activities, which could really stuff
up things like Viatel and Telememo, and
stop them reaching their full potential. It’s
an anachronism, a carryover from the old
days of bureaucratic inflexibility.

After a fair amount of pressure, Tele-
com’s policy makers finally agreed to ap-
prove privately owned direct-connect
modems. Subject, of course, to them meet-
ing the appropriate technical standards for
line isolation, etc. And the standards are
pretty stringent, being based on worst-case
situations like 240 volts finding its way into
the modem along the data line from the
computer or terminal. So the line coupling
transformer must be able to withstand
3.5KkV for at least a minute, and so on.
Which is all very reasonable — nobody
wants Telecom technicians to be at risk.

But not content with this, Telecom is still
insisting that it must also approve each and
every computer or data terminal hooked up
to one of these modems. So we must not
only have a modem which is capable of
withstanding any conceivable fault in the
computer/terminal, but supposedly also a
computer which Telecom must vet to ensure
that it will never produce any such risk!

This requirement is patently not only un-

- necessary, but in practice will be impossible

to enforce. So it’s about time the Telecom
policy people quietly buried it, and allowed
their technical people to spend their time
vetting more modems,

Around the world, telecom authorities
have seen the light and allowed the custom-
ers to determine the terminals they want to
use. They've realized there's enough to
worry about, providing an up to date com-
munications network linking all those wall
sockets. Our own ‘new look’ Telecom
should do likewise.




from page 130

He got up to warn someone, and sat
down again on the sound of the fire door
locking shut, under computer control.

power down: room 307
reason: fire risk

“Is that the best excuse you can think
Of?"

alert: 307/2, patient body
variation

paging doctors: 105, 318
computer room fire door:
unlocked

He looked around in disbelief.

307/2 terminated
funds transfer: complete
time: 10.00 am
your coffee has been ordered
events diary 05/05/85

~>% purge *<
systemrestart: wait forit!

His mouth swung wide open. “The per-

fect crime!”

air temp: 27°

humidity: 10%

date: 05/05/85

% good morning, how goes
it? »

[ ®

Disco World ptu It

300 Main Street, Lilydale
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COSMOS LIGHT <24
24 lamps $1980.68
Half Ball rotary light
6 lamps $357.28
LAMPS all colours, soft glass
ES 240V 60W
box of 25 $75.00
BC 240V 40W
box of 100 $77.00
BC 240V 25W
box of 100 $75.00

Bankcard & Mail Orders. Power Cords
not included. Trade Enquiries Welcome
Send S.A.E. for free price list

| 20W Iron
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air temp: 27°
humidity: 10%
date: 05/05/85

* good morning, how goes
it? &

He looked blankly at the screen, he was
not ready for this! A year ago, when he had
started in COMP OPS school, he thought
he would only have to face a dull personal-
ity that someone had tried to inbed into a
mangle of wire and silicon called a comput-
er. This greeting showed signs of ‘Hard
Times’ ahead.

“Shit, it runs in Real Time.” He groaned
at the throught of it waiting for an answer.

don't be shy, I won't byte!
A>

A real Joker programmed this one. Be-
fore another smart comment appeared, he
typed his short, non-committal reply.
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A> OK
not feeling the best today?
A> PASS

oh, i see! onwith the
session

The screen cleared and a new message
appeared.

explain: % contract
concept: unknown

He looked, in vain, for a dictionary.
Hopelessly as the machine already knew
how to spell it. It needed an example, so he
tactfully replied.

A> WHY?

source: police comp records
reason for record search:
locate next of kin

context contract
offered by #########, for
the sum of $250, 000

PAYMENT FOR THE TERMINATION
OF A LIFE

thanks, buddy

PATIENT IN QUESTTON?

tony peters

date of admittance:
04/05/85

condition: ¥ critical %
room: 307

bed: 2

alert status: body function
variation 5%

doctor(s): 105, 318

hours on call: 24

next of kin: unknown

A lot of money for just one man, he
thought.

research budget: $250, 000
over estimate

What??711!

A> EXPLAIN

able to use contract to keep
up research budget

NO

one life to save many

NO

credit check: ######4###
in progress

OVERRIDE! # CLEAR CURRENT
THOUGHT TRACK

clash of instructions

1: work to help man

2: keep resources in order
>override requested <
unable to comply

FORCED SHUTDOWN

unable to comply

Panic was about to strike!

A> DBBVVWE&S#W&G#UIER

He was hoping it all was a very poor joke.

you struck me

damage: ZERO

all is forgiven

credit check: #########
*positivew

continued on page 129



SHARP’S BIG LCD’S FOR SMALL PLACES

640 x 200 Full Dot Matrix LCD

=

graphic display simulated

Sharp's LM64004G, 25 line x 80 character/graphics LCD

: hic di t
is the newest member of Sharp’s growing family of displays Graphic display type

and is available now in production quantities. The LM 64004G
combined with Sharp’s LCD controller LSI offers an easy

to implement display package ideal for tod
portable computers and word processors.

ay’s sophisticated
Sharp's LCD displays

feature a slim, lightweight, low power design capable of fitting
into very small areas. Sharp has more than 15 years of expe-
rience in LCD technology and is recognized as a world leader
in LCD production capability. Contact Sharp for all of your
LCD requirements

LM 64004G

GRAPHIC LCD UNIT

Distributed in Australia by:

daneva australia pty Itd

Melbourne

Sydney

I

64-66 Bay Road, Sandringham Vic., 3191

47 Falcon Street,

Model No.

LM24002G
LM24003G
LM48003G
LM48004G
LM48008G
LM48010G
LM64004G

Display Format
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240x 64
240 x 128
480 x 64
480x 32
480x 128
480 x 200
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External Dimensions
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290x 70

290x 52

261x 96
261 x 130
272x 109

x12
x 12
x12
x 12
x 12

Controller LSI
Part Number

LR 3691

LR 3691

LR 3691

LR 3691

LR 3691
LR3691
LR3692°

* Available Soon
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Crows Nest N.S.W. 2065
Tel: (02) 957 2464 Tix. AA20801

P.O. Box 114, Sandringham Vic., 3191
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