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FROM HOBBYIST TO PROFESSIONAL -
FLUKE MUST BE YOUR FIRST MULTIMETER CHOICE
FOR FEATURES, QUALITY AND VALUE

FLUKE MULTIMETERS 1
CARRY A ONE YEAR -
MINIMUM WARRANTY

AND ARE BACKED BY
COMPREHENSIVE SPARE &
PARTS, CALIBRATION ™
AND SERVICE

1 8050A

® 4'% digit bench portable ® 0.03% basic
accuracy ® 10uV, 10nA, 10mohm sensitivity
® True RMS to 50kHz ® dB with 16 reference
impedances ® Relative reference for
comparing values ® Mains/Battery option

8010A 8012A (similar to 8050A)
® 8010A has 10A range and true RMS o 8012A
has low ohms (0.0010hm resolution) ¢ Both
have conductance ® Mains/Battery option

2 8020B
3% digit ® 0.1% basic accuracy  Eight
functions including conductance
® Confinuity beeper

3 8021B 8022B

* 3% digit ® 0.25% basic accuracy ® Diode
test e Continuity beeper (8021B only)

4 8024B !

® 3% digit ® 0.1% basic accuracy °

* 11 functions including temperature with

K type thermocouples ® Peak hold on voltage
and current e Logic detection and continuity
testing ® Audible and visible indicators

5 8026B
* 3'% digit ® 0.1% basic accuracy ¢ True RMS
to 10kHz  Conductance to 10,000Mohm
* Diode test and continuity beeper

6 8062A

® 4% digit ® 0.05% basic accuracy ® Similar
to 8060A without counter and dB s Relative
reference ® True RMS to 30kHz
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7 8060A A
. * 4% digit ® 0.05% basic accuracy ® True |
RMS to 100kHz  Frequency counter to 4

200kHz # dB and relative dB ® Microprotessor

self diagnostics e Relative reference for-

comparing values ¢ Direct resistance to
Mohm

LOW COST 70 SERIES  + |
WITH ANALOG & DIGITAL |

3 4§
DISPLAY WAL EAR

8 73 {
© 3200 count display 32 segment bar graph -
* 18 ranges ® Automatic power down !
® 10A current range ® Autorange ® 0.7% basic |
accuracy * 2000 hour battery life {

75 #
All the features of the 73 plus:
® Audible continuity tester ® Autorange/

Range hold ¢ 0.5% basic accuracy ® Low
mA range

77

All the features of the 75 plus:

SOLD & SERVICED IN AUSTRALIA 8Y I, MIEA SCO = Viipuniose protocive hessnag 2212 \]
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HITACHI LC-OFC @ STGC-CANNON
AUDIO CABLES : COMPONENTS PTY. LTD.
A new concept in listening. @ O Melbourne: (03) 555 1566
Cable structure: to minimise minute ® Corcencprese Gl ié‘é?a‘?é;‘?ééfé’és’ 7068
vibrations in the conductor caused a Brisbane: (07) 393 0377
by signal energy, the conductor is LC-OFC Cables
wrapped in self-shrunk polyolefin [ Speaker cables
tape which applies a steady (] Microphone cords
concentric pressure as shown. [J Interconnecting cables




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 modifications, other than
errata or addenda. Difficult questions may
take some time to answer.

GENERAL INQUIRIES: For all inquiries
about back issues, subscriptions, photo-
coples 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 assoclated
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 part 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 properly 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 ro-
sponsibility is accepted In respect of any In-
jury or damage caused by any fault in the
design of any such project as aforesaid.

EDITORIAL

REMEMBER AM STEREO? You know,
that invention of the US AM broadcasters
that was supposed to rescue them from the
usurping FM?

There is no doubt that within a few years
AM stereo will be highly popular among AM
listeners. Yet the bungling over its introduc-
tion will do much to limit this success.

And it won’t be helped by the abysmal per-
formance of receivers. Makers still seem to
be continuing the practice of putting narrow
band AM and wide band FM in tuners.

AM stereo has had a long and tortured his-
tory. After some heavy lobbying in the early
1970s the FCC (like our DOC) eventually set
up an AM stereo committee.

The committee was only set up after com-
panies like Belar and people like Leonard
Kahn promised to submit AM stereo designs
so the committee would have something to
consider. Eventually three other companies,
Harris, Magnavox (a Philips subsidiary) and
Motorola joined the fray.

Horror of all horrors, the FCC in 1980

chose the only company with a foreign parent, Magnavox.

It is rumoured that one of the other contenders filed an anti-trust suit in the US Supreme
court. The court, in a monumentally stupid decision, said the FCC could no longer set such
standards in the United States, where the decision would result in one owner of the design.

The FCC rescinded its approval of Magnavox and spent two suspense filled years scratch-
ing its head before making its final decision on AM stereo. Then it approved all five incom-

patible standards for use in the US.

Harris had not wasted time. It had done its marketing so well it soon had a hundred
stations installing its system compared to ten for Magnavox and Motorola.

But ail was not well for the Harris installations. The FCC said there was a discrepancy be-
tween the equipment being operated and that which it had approved. The FCC stopped the
Harris stations from operating for a while and then banned further sales.

As it transpired, Motorola became the new leader, Harris decided to sell the Motorola
system and Australia opted for one system, Motorola.

It’s little wonder that it has been a long road to AM stereo!

The long term result may be even more devastating for the US. Because of the anti-trust
decision the US may loose its ability to set broadcasting and other standards.

David Kelly
Editor

- STARTING
ELECTRONICS

This feature continues with more on pas-
sive components to help the uninitiated
(and the initiated?) get clear what a pas-
sive component Is, how to read codes
and what all those symbols mean —
exactly.

ELECTRONIC JUMPER
LEADS

This project should turn out to be the hot-
test car project for a while, if there are as
many people out there as we suspect,
who have had to stand over their greasy
old batteries in pouring rain and dinner
attire. The electronic jumper leads save
all the discomfort by charging your bat-
tery via the cigarette lighter while you sit
comfortably dry.

NEXT MONTH

THE CHICAGO
ELECTRONICS SHOW

The world's biggest hi-fi release show will
this year have to contend with our tena-
cious reporter Jon Fairall. So you can put
your fare away, keep clear of the crowds
and read Jon's account of what's new,
what looks good and what looks likely.

CASSETTE DECK
REVIEWS

Not a step into the past but two reviews
of the new JVC KD V4000A and Teac
R555 BL cassette decks. Magnetic
recording isn't all video, and Louis Challis
tests these new products to see how they
shape up on the audio scene which
seems only to talk CD.
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CSIRO under review

The Australian Science and Technology Council (ASTEC) has
been commissioned by the federal government to conduct a
$200,000 review of government-funded research and develop-

ment in Australia.

Under the direction of its
chairman Professor Ralph Slat-
yer, ASTEC is presently looking
into the CSIRO and will later ex-
tend its inquiries to other large
Commonwealth research institu-
tions such as the Defence Sci-
ence and Technology Organiza-
tion, the Australian Atomic
Energy Commission, the Ant-
arctic Division and the Bureau of
Mineral Resources.

The review has been initiated
due to growing disquiet in gov-

ernment circles over the direc-
tion of CSIRO research. With
CSIRO chairman Dr Paul Wild
having indicated that he intends
to retire in September after com-
pleting his seven year term,
there is also believed to be disa-
greement over changes in the
top-level managment structure
of the CSIRO, to allow a non-
scientist to be appointed as chief
executive.

The last major review of the
CSIRO was the Birch Inquiry

eight years ago. Whilst acknowl-
edging that the CSIRO has an
impressive international reputa-
tion and has made substantial
contributions to industry and the
community, the government be-
lieves that the present inquiry is
necessary to ensure the most ap-
propriate future direction for the
organization. ASTEC's terms of
reference include looking at the
short and long term objectives of
the various research institutes
and their appropriateness to
national economic, social and
cultural goals.

Dr Wild has welcomed the re-
view, saying that Australia’s
poor level of research and devel-

opment in the private sector has
led to a lot of inaccurate state-
ments being made about govern-
ment-funded contributions. The
present policy of the CSIRO is to
encourage industry input of up
to 30 per cent of total research
funds. The inquiry together with
the government’s recently an-
nounced policy of allowing 150
per cent tax deduction for pri-
vate research and development
will hopefully encourage indus-
try to become more involved in
jointly-funded research with the
CSIRO as well as to carry out
more independent short-term re-
search and development.

Manufacturing boost for

Vic

Exports of high technology
equipment from Victoria will be
boosted by up to $30 million a
year as a result of an agreement
between Melbourne electronics
company, Data Cable Pty Ltd,
and the large US company,
Genisco Technology Corpor-
ation.

Data Cable will manufacture a
range of equipment under lic-
ence to Genisco for export to
Pacific basin countries. This will
entail a major expansion of Data
Cable’s Bayswater complex to
handie the increased manufac-
turing that will initially be worth
between $20 million and $30
million a year.

The transfer of technology
will involve the manufacture of
latest solid state memories for
computers, tape drive systems

for computer peripheral memo-
ries, electromagnetic interfer-
ence protection for computers,
communications circuits and
computer graphic equipment for
computer-aided design and
manufacture.

Transfer of technology will be
extended to other state-of-the-
art electronics as opportunities
arise.

The Victorian Government
representative in Los Angeles,
Mr Richard Atkinson, was in-
strumental in setting up contact
between the Victorian and US
companies. The agreement will
bring a large boost to Victoria’s
capabilities in high technology
manufacture and particularly aid
the state’s ability to compete in
export markets.

Videotex exhibitions in

Melbourne

A specialist videotex exhibition
is to be held in Melbourne next
month by Riddell Exhibitions.
The show. intended for people
with a commercial interest in
videotex, is also supported by
the Australian Videotex Indus-
try Association, a body of video-
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tex equipment suppliers.

The exhibition will be held at
the Melbourne Regent Hotel on
July 16. If you would like to at-
tend contact Tony Pool, Riddell
Exhibitions, 137 Burnley Street,
Richmond Vic 3121.

AWA totalizator screen

A huge Y3 Mwatt electronic to-
talizator display screen, de-
signed and manufactured in
Australia by AWA has been de-
livered to the Royal Hong Kong
Jockey Club (RHKIC).

AWA is the largest totalizator
operator in Australia and is also
a major supplier of electronic
equipment to the wagering
industry.

The screen measures more
than 56 metres in length and six
metres in height. It also contains
500 display characters each con-
trolled by its own microproces-
sor taking 1.2's to address all

8x6 characters; 20,000 inte-
grated circuits; 400 metres of
cabling; and 22,000 lamp bulbs
rated at one triac per lamp.
The screen is powered by a
low voltage of 24 volts thereby
increasing safety and avoiding
problems with regulatory auth-
orities which could be encoun-
tered in overseas countries. For
example, the size of the screen
could classify it as a building in
some countries, thereby subject-
ing it to the local wiring rules for
buildings. Sensors on the board
regulate the power output in ac-
cordance with load variation.

The turnpike

Hong Kong traffic authorities
have come up with an electronic
solution to traffic congestion
problems, according to a recent
British report.

The system, which is based on
a ‘user-pays’ philosophy, in-
volves implanting electronic
loop detectors in certain busy
roads which detect and record
the number plates of cars pass-
ing over them. New electronic
number plates are to be attached
underneath the vehicle’s body.
The recorded number is trans-
mitted to a central computer

update

which totes up monthly bills for
the driver. Signs along the road-
side will indicate the price of en-
tering an approaching zone. The
system allows prices of zones to
vary according to peak hours or
days.

According to the report, 18 of
these electronic turnpikes have
been installed and 2500 vehicles
have been fitted with the elec-
tronic plates for a pilot test. And
in case it sounds cheatable, any
car passing without the attached
number plate is automatically
photographed for prosecution.
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Electronic fuel warmer

An electronic device, which pre-
vents carburettors in cars from
icing up, has won its designer
the Texas Instruments Patent
Incentive Award.

The device is the brain-child
of Stephen Strobel, engineering
manager of Texas Instruments’
manufacturing plant at Eliza-
beth in South Australia. This is
the first time the award has been
presented to an employee in
Australia.

The device takes the form of a
‘gasket assembly’, incorporating
a ‘PTC’ ceramic heater, which

can be fitted between the inlet
mainfold of the engine and the
carburettor. Linked to the
motor vehicle’s electrical sys-
tem, the PTC ceramic is electri-
cally self-heated to a pre-set
temperature, thus maintaining
carburettor temperature above
the freezing point all year
round.

Mr Strobel says it is one of
several new devices being
created as part of a program to
further develop its electronic
automotive control system.

High-tech primary industry

New technology could greatly improve the competitive edge of
Australia’s primary industry, a report released by NSW state gov-
ernment claims.

Eric Bedford, state Technology Minister, said the report
identified opportunities for the application of new technology in
dairying, sheep, poultry and pig farming, and farm management,
amongst other areas, and gave the examples of possibly develop-
ing ultrasonic protection against rodents for silos and the use of
x-rays to sort potatoes from clods of earth.

$12m Telecom contract

Telecom Australia has ordered new generation equipment for its
Digital Data Service (DDS), awarding GEC Marconi a $12.2 mil-
lion contract.

The contract is for time division cross connect (TDCC) equip-
ment and management control systems (MACS) to be supplied
by June 1987. The DDS network is currently handling around
10,000 terminations in all states, with a steady growth in the
order of 10 percent each month.

Funds link

Westpac and the Commonwealth Bank have linked their elec-
tronic funds transfer system at point of sale systems, to allow
cardholders of both banks access to either bank’s terminals. The
move will link 1200 terminals, or 87 per cent of the EFTPOS sys-
tem in Australia, with plans to have more than 2000 terminals
operative in retail outlets. When the other major banks, the
National and ANZ enter the system, this number of outlets
should more than double.

High frequency semis

MIT has applied for a patent on a type of semiconductor struc-
ture which should permit transistor operation at tetrahertz fre-
quencies, radiation detectors at millimetre and submillimetre
wavelengths, and which can be used in lasers. These devices will
be structured so that a number of closely spaced quantum wells
are coupled for tunnelling transfer of charge carriers from well to
well.

CAD/CAM data base

A new data base system
launched by International Sys-
tem Database should be of inter-
est to circuit designers. The
system, Satcam, is a computer
aided design/manufacture sys-
tem which includes details of
symbols and components, with
software packages to produce
circuit schematics. Towards the
end of the year, ISD expects to
have a further pc board layout
package and simulation
package.

For $1500 ISD offers instal-
lion of this system, and quarterly
updates for a subscription of
around 3200 per month. That
subscription price goes down
with the number of user installa-
tions. Satcam is designed to as-
sist the engineer from product

inception through to manufac-
ture so that it can be accessed at
one or many points in the design
process. It can also link up with
‘bureaux’ for artwork design and
board manufacture.

The hardware necessary for
installation of the Satcam system
to create the workstation, is an
IBM or look alike which in-
cludes such features as a high-
res graphics card, colour moni-
tor, a graphics tablet and mouse.
The Satcam software is updated
by replacing disks, but custom-
ers or bureaux using the data-
base constantly would require a
modem.

Further information is avail-
able from ISD, 17-23 Merriwa
St, Gordon, NSW 2072. (02)498-
6522.
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NEWS DIGEST

Fairlight images

The Fairlight Computer Video
Instrument has been mentioned
in these pages before; it was de-
scribed on its launch in last Oct-
ober’s issue of ETI. But it’s back
in the news following a recent
demonstration which marked
the beginning of the Australian
market assault.

The CVl is a video manipula-
tor machine extraordinaire: it
costs only $6500. The machine
distorts a video input signal in
whatever fashion the user
fancies, and includes a paint
mode which allows mixing of
textures, brush shapes, colours
and includes an inbuilt stencil to
overlay, underlay or isolate por-
tions of video and painted
images. The CVI allows multi-
plane combinations, control of
some visual aspect by an audio
source, mosaic and pixelation
effects as well as mirroring,
freezing, and variable trailing,
just to give you an idea. A
sequencer and preset enables
the user to preprogram up to 100
variations.

The huge cost of graphics
machines lies in their memory
requirements  for  broadcast
standard resolution. Fairlight
has chosen to keep the memory
to 128K bytes RAM, 32K bytes
ROM controlled by a 6809 pro-
cessor at 2 MHz. It is a video-
graphics machine originally con-
ceived for the home enthusiast
not the professional. But it is of
quality and versatility to interest
the large market of educational
institutions and private compa-
nies which don’t want to broad-
cast but require mass dissemina-
tion of information — not to
mention all the music industry
applications where its fore run-
ner the CMI was adopted with
such interest.

Fairlight is expecting to sell
10,000 in the first year, most in
the US then Japan. And now
that the designers have tempo-
rarily finished flogging it over-
seas, Australia can expect to
hear a lot more about the CVI.

COMPANY NEWS

Warburton Franki, ANI Perkins
and O. H. O’Brien have amal-
gamated and now conduct busi-
ness under the name Anitech.

The Brisbane office of TMPC
Process Controls has a new
phone number — (07)275-3366.
Its toll free number for sales is
(008)17-7364 and service is
(008)22-4045.

Australian company N&K Tech-
nology Limited, has acquired all
issued capital of EAI-Electronic
Associates and plans to merge it
with Ectron Pty Ltd, manufac-
turer of cables and electronic
speech products.

EAl is the Australian agent
for Facit Data Products (a divi-
sion of L M Ericsson), Gould
Inc Recording and ROLM Mil-
Spec Computer.

Stewart Electronic Components
has been appointed distributor in
Victoria for Sprague Electric.
Other Sprague distributors are
VSI Electronics and Captron.

Metal Manufacturers Ltd, which
plans to make optical cables
here, has reorganized its subsidi-
aries Telcon Australia, Cable-
makers (ACT) and Lakemba
Electrical, and merged with
AWM Electrical Wholesalers.
This has resulted in a new com-
pany, TLE Electrical in NSW,
WA and Darwin, while ex-Tel-
con branches in Vic and SA are
now part of AWM Electrical.

Eracom Pty Ltd will concentrate
on the development and market-
ing of information security prod-
ucts. This follows declining sales
of general purpese computer
systems to federal and state gov-
ernment departments and an in-
crease of sales of security prod-
ucts to Australian banks and
financial institutions.
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5 NOTES & ERRATA

Project 1408, Stereo Enha
it is necessary to buffer the

inserted between the main

mounting bolts on the right-

The values of the two caps

correct.

ncer, March '85: In the stereo enhancer circuit
metering circuitry from the main signal path. It

was originally intended to put the buffers on the meter board but due to lay-
out requirements it was decided that the main board would be better. Unfor-
tunately in the melée the buffers were deleted from the meter board but
never re-instated on the main board. To fix this, an op-amp will have to be

board and the meter board. The circuit and

board are shown below. The small board mounts on two of the meter board

hand side (looking from the front). The positive

supply and earth to the buffer can be taken from the meter board supply
pins. The negative supply can be taken from the junction of C4 and IC2.

on the reverse side of the meter board should

be dropped from 220n to 22n.
Also, the pin numbers for IC5 and the component numbers for R4, R7
and C7, C10 were marked incorrectly on the circuit diagram. The overlay is
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Letiers e the Ecitor

Flat response to cable

I cannot resist commenting on the increas-
ing number of ‘magic’ speaker cables ap-
pearing in advertisements in yours and
other magazines.

Their features are, at worst simplistic and
misdirected, at best a nice mix of technical
sounding ideas, none of which scems to re-
late at all to an audio frequency ac signal.

The advertisements read like humour, in
fact I thought the one in an April magazine
was an April fool’s joke. The advertizers
must think audio enthusiasts are a soft
touch; I am sure they would not pay to ad-
vertize the stuff if pcople were not buying.

Why don’t you cut through the graphite
impregnated sheath surrounding the facts
and commission Louis Challis to do some
proper measurements on a range of these
‘magic’ cables.

Bruce Rogers
Glenorie, NSW

Advertizer replies

We have received a cryptic comment about
our ad in the April edition of ETI from Mr
Bruce Rogers. He suggests that our ad,
which states that the sound improvement in
QED INCON interconnecting cable is
directional, is an April fool’s day joke. This
is not true but I understand that many of
your readers with technical backgrounds
might find it hard to accept.

As a technical magazine I am sure you
are expecting a technical explanation about
the qualities of INCON, however after 20
years in the hi-fi industry I have finally
learnt when it comes to audio I must rely on
my ears. Too often meaningless specifica-
tions cloud our judgment and when it comes
to sound we too often rely on old concepts
and specifications which are fast becoming
outdated. We have argued the mg{its of

products such as INCON for some time now
and ultimately Mr Rogers’ technical back-
ground will have to come second to an open
mind in this area.

QED has an excellent reputation for its
speaker cables and accessories. INCON is a
natural development for them. Rather than
accepting the problem requirement as an
acoustical one. The result, I can assure you,
is truly amazing, however even QED has
difficulty in explaining the directionality
other than to say that it is due to a special
extrusion technique which effectively aligns
the ‘grain’ of the copper. QED is not the
only company to produce an interconnect-
ing cable which will actually noticeably im-
prove the sound; others have done so and
the cost of these cables are well above
QED’s (up to $200 a pair).

The importance of INCON is relative to
the quality of one’s hi-fi system, it should be
used on all reasonable cassctte decks and
tuners. It is essential for all pre-main amp
connections and CD players. After listening
to INCON in these areas one will find it
hard to return to ordinary cables no matter
how impressive they may look.

Andrew Goldfinch
Leisure Imports
Artarmon, NSW

No snow jobs

RE DAVID KELLY’s editorial of April
1985, hurrah for Barry Jones — he has
found a bludger’s job at last. He can conve-
niently forget about today and contemplate
his toenails, meditating on the future to
emerge from the innards of the great white
elephant in Canberra, fit and able to inun-
date us poor slobs with wise words of
wisdom.

My dear editor, are you unaware this
nation suffers from an unprecedented elec-
tronic chaos? Are you unaware that millions
of tonnes of electronic consumer equipment
is being dumped in this country built en-
tirely from production overruns? Goods for
which no spare parts are available. Are you
unaware of the shocking inefficiency major
companies torture service centres with?

It is impossible to imagine how a person
like yourself who is ‘where it is all at’ can
possibly applaud such a deplorable idea
where the ‘powers that be’ can simply wash
their hands of today, in the hope yesterday
will disappear.

From the far North West, the rest of Aus-

tralia can appear as a foreign nation. It is
faster to obtain parts from the UK than it is
from Sydney or Perth. Did you know that
when this area was serviced solely by sail,
orders to Perth were processed faster and
delivered in better condition than today?
Are you aware many major companies are
unable to process orders for spare parts
under six weeks and that some very famous
names cannot supply parts under six
months?

To come back to your article, the public
does not care a fig for the ‘hi-tech’ winners
and losers as in the end there will be only
one loser and that is John public. As it
stands, the consumer is already the loser.
But since most if not all politicians wouldn’t
know a transistor if they saw one it is not
surprising they have played Pontius Pilate.

To ask if there is a conundrum is the ulti-
mate in naivity. Editors of any publication
have a responsibility to analyze, scrutinize
and criticize, not do a ‘snow job’ for Barry
Jones and his ilk.

M. de Bortella
‘a lonely service man in the far NW’

Congratulations anyway

I WOULD LIKE to congratulate Ian
Thomas for his articles on the improved
CDI. Firstly, for setting out the design phi-
losophy and the problems of achieving that,
then the design in some detail and finally
the practical solution. Connecting the pri-
mary tap seemed a bit dicey; I would have
thought that another winding would have
been easier and safer. Could he now be per-
suaded to return to a more humble project
and produce a battery powered version of
Project 1524, the Mouse Mangler?

I am also glad to read that you intend to
start a readers forum; I have enjoyed the
letters in Wireless World for many years and
have long felt that there was a need for a
similar forum here.

W. Jolly
Nambucca Heads, NSW

Letters to the editor are welcomed, and should
include the author's name, address and tele-
phone number. They should be forwarded to:
The Editor,

140 Joynton Ave,

Waterloo, NSW 2017.
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The difference between Philips H-Fi Stereo Video
and normal Low-Fi stereo VCR is something like watching
aconcert with only one eye and one ear open.

You'e missing out on half the action.

But slip a Hi+i video cassette of a favourite movie
or concert into Philips Hi-Fi Stereo VCR, hook up your TV
to your stereo speakers, and listen.

During the high notes your dog will sit up and how!,
During the low notes the floor vibrations will curl your toes
up. You'll hear sounds you've never heard before, effects
that enhance the visuals with added realism. Because
Philips Hi-Fi Stereo VCR represents the new dimension in
home entertainment.

Not only will it out-perform the most sophisticated
sound systems, its slim-line compact design means you

piues|  \\Ne want you
€ tohaetrebest

can file it into your home entertainment rack. You might
even want to use it just for audio recordings.

Where else can you record a 4 hour concert in
HisFi quality without running out of tape? Of course you
can also record in stereo and mono as well as Hi-Fi.
Alternatively you can play-back pre-recorded cassettes in
Hi-Fi, stereo or mono. And Philips Hi-Fi Stereo VCR has
more features than MGM. Typical of Philips well thought
out design is the Dockable Remote Control that's never
further away than your fingertips.

Press the release button and the infra-red remote
control glides out from a concealed drawer. A clever idea
that keeps your remote control where you can find it and
safe from inquisitive little hands.

There are also many other labour-saving niceties.



Imagine avideo
you can file under audio.

Like the automatic program location and repeat function,
simple editing, automatic program search, 14 day/5 event
timer recording, 3 video heads, still and frame advance,
simulcast recording facility, Doloy*B noise reduction on
stereo, bi-ingual reception capability, and the facility of
sound on sound recording.

The VR6940 also has the capability to playback
not only HiFi tapes, but also linear stereo ones.

What's more the styling s just as impressive as Its
capabilities. The Philips HiFi Stereo VCR comes in black
or silver to complement any decor.

Unfortunately superlatives cant do justice to the
Philips Hi-Fi Stereo VCR. Ask your Philips dealer for a
demonstration. And you will discover what you've been
missing out on.

The recording of TV programmes is permissible where copyright or other fights of third
parties are not infringed
“Dolby is the registered trademark of Dolby Laboratories Inc

PHILIPS

Hi=Ff

Or write for a brochure:
The Advertising Co-ordinator, Philips Consumer Products,
1092 Centre Road, Clayton. Victoria 3168.

Philips Hi-fi stereo video.
B s
u = .

PHILIPS

PMP V347/R

Use Reader Information Card for full details




SIZING UP
SIGNAL GENERATORS

These pieces of equipment,
basic to fault-finding, often
look forbiddingly complicated.
But it's worth your while to
know how they work for you,
and how to sort through the
array of names and functions
to find the one that suits.

PR Y
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MODULATION RFLEVEL

Upmarket, for which you can generally expect GPIB
interface and frequency ranges of MHz upwards.
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Jon Fairall

Figure 1. A simple Wien bridge oscillator.

YOU CAN TELL a great deal about a
circuit from its Yuiescent conditions. Many
classes of fault, probably the majority,
show up as some anomaly in the way dc
flows in the circuit. To detect such prob-
lems you only need a multimeter, and per-
haps an oscilloscope on your bench.

But many types of more subtle fault are
dynamic. Also, it is impossible to tell
whether a circuit design is performing as
well as it should by just looking at dc
flows. If you want to know how the circuit
actually responds when it’s doing the job
it was made for, then dynamic testing is
essential. And for that, some precisely
known input is essential.

The generic name for devices that give
you a precisely known input is ‘signal gen-
erator’. This term covers a multitude of
special purpose devices. It can mean a
low, medium or high frequency oscillator,
or a function generator. There are special-
ist tools with various types of modulators
or patterns for specialist applications.

Recent trends have, naturally enough,
followed the digital revolution. Signal gen-
erators have been developed especially for
testing digital circuits, and the design of
generators has been influenced by digital
techniques. Included in this process has
been the advent of programmable test
equipment.

So, how do they work, and just as im-
portantly, how do you know when you
have a good one? And perhaps most im-
portant of all, how do you use them to
test a circuit?

Oscillators
Oscillators can be divided up into low

MAKING THE MEASUREMENT

There are a number of classic tests for which
signal generators are essential. The obvious
audio test is the frequency response of an am-
plifier. An equivalent test at rf is the determina-
tion of selectivity and sensitivity in receivers.
This is by no means an exhaustive fist, but it
gives some idea of the subject.

To test an amplifier, a typical set-up would
involve a signal at the frequency of interest
being generated by the oscillator and fed to the
amplifier, then inspected on the oscilloscope.
To determine the frequency response of the
system it is only necessary to alter the fre-
quency of the oscitlator and observe the ampli-
tude on the CRQ. It is also instructive to fiddle
with the base and treble controls to observe
the effect they have on the output.

Another way of changing the frequency in the
oscillator is with a sweep generator. A sweep
generator or sweeper is a signal generator with a
special faciiity that allows the osclllator fre-
quency to ‘'sweep’ over a specific range. The
frequency is changed in the oscillator by allow-
ing the frequency to be controlled by a saw
tooth generator. As this ramps up the output
frequency Increases. If this signal Is also ap-
plied to the X axis of a CRO, while the output
of the amplifier is applied to the Y axis then a
display results that shows the output amplitude
as a function of frequency — exactly what we
want.

There are a few traps for young players
worth knowing about. For instance many ampli-
fier inputs, especially mic inputs, have very
high voltage gain and require very small input
signals. In fact the signal may well be smaller

than one can comfortably extract from a gener-
ator. In this case one wili find a distorted sig-
nai, even if the amplifier is working correctly.
The answer Is to place an attenuator on the
input. Standard attenuators are available with
20dB and 40dB loss across them and
600 ohm inputs and outputs.

The sensitivity of a receiver is one of Its most
important parameters. Briefly, the idea is to re-
late the rf input at the antennas to the audio
frequency output. As a matter of definition the
output is taken to be 50 mW, and the modula-
tion depth to 30%. The sensitivity is then the
input required to produce this. It is expressed
in pVv

Another version of sensitivity is defined in
terms of the input required to produce a signal-
to-noise ratio of 12 dB. This figure was chosen
as the minimum necessary to allow Intelligible
transmission. Once again the modulation depth
is set to 30%. The rf level is then increased
until the output resulting from the difference be-
tween the unmodulated signal and the modu-
lated signal is 12 dB.

The selectivity of a receiver is a measure of
its ability to reject unwanted frequencies and
select a single wanted frequency. It is thus a
measure of the quality of the IF strip. Once
again the idea Is to set up the signal generator
so that it Is producing a 30% modulation depth.
The modulated and modulating frequencies
may both be set to convenient frequencies.
Level should then be set 6 dB above the sensl-
tivity level defined above. The rf trequency Is
then altered both up and down until the signal-
to-noise ratio once again decays to 10 dB.

MIXER
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Figure 2. A radio frequency hetrodyned signal generator.

(audio), medium (rf) and high (micro-
wave) frequency applications. The sim-
plest form is the low frequency oscillator,
which may well be nothing more than the
Wien bridge network of Figure 1. The fre-
quency of operation is given by the
equation: 1

°~ @7 RO)
so variable frequency can be achieved by
making the resistance or capacitance or
both user selectable. Since frequency de-
pends solely on the value of R and C the
oscillator will be as stable as its compo-
nents. That can be very stable indeed.

The simple RC oscillator has the advan-
tage of exceptional spectral purity, that is,
its output contains the fundamental fre-
quency and no others. Typical figures for
distortion in this type of oscillator can be

i

as low as 0.02%

This type of device usually has an out-
put range in the audio frequencies, say
50 Hz to 20 kHz. Exceptional products
may run from dc up to megahertz. Beyond
this range we are dealing with rf genera-
tors, used primarily in the testing of radio
equipment. The distinction is not just one
of definition. The two products actually
use quite separate techniques for produc-
ing an output.

To make signal generators with outputs
of tens or hundreds of megahertz there
are many standard techniques. Perhaps
the most common is heterodyning, in
which two oscillators are mixed together
and a sum produced (see Figure 2).

Another solution is to run an ordinary
oscillator at low frequencies, and then put
the resultant through frequency multiply- »
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The Tek FG504 (above)
provides more functions
and variability than the
Trio SG402 (left) which is
close to the cheapest
signal generator around.

/ X J
. e
T OUTPUT
<
—
~ -
—
PHASE DIFFERENCE
DETECTOR AND
REFERENCE
ARFEIFIER OSCILLATOR
Figure 3. A phase-locked loop in which the output
frequency Is measured against an extremely stable
frequency.

| ing circuits. The classic way of doing this
is to put the output into a non-linear am-
plifier. The amplifier will then produce the
fundamental plus a whole host of harmon-
ics. One of these (usually the third or
fifth) can then be picked off by a band
pass filter and fed to another amplifier
where the whole process can be repeated
as often as desired.

Combinations of these methods are not
| uncommon. Typically, one will find the
| fundamental frequency being generated in
a superhet configuration being fed to a
series of multipliers, the exact configura-
tion probably being dependent on the
user-selected range switches on the front
| panel. Fine tuning will be done via the
superhet oscillator.

At tf frequencies, crystals are commonly
used, either to derive a fundamental fre-
quency from which others can be built up,
or as a reference for a voltage controlled




oscillator. A common method that can
achieve very good frequency stability is
the phase-locked loop. The usual pattern
here is shown in Figure 3. The signal is
generated from an oscillator. It is then
divided down and compared with the fre-
quency of a highly stable fixed frequency
crystal oscillator. If there is an error in the
phase of the two signals an error voltage is
generated in the error amplifier and fed
back to the VCO. In this way the inherent
stability of a crystal oscillator can be ap-
plied to a less stable, variable high fre-
quency oscillator.

Function generator

There are many applications where a
sine wave is not the most appropriate
form of input, but where a predictable,
periodic wave is nevertheless required.
This is the basic requirement of the func-
tion generator: a device that can output a
number of different shaped waveforms.
Typically these will include triangular,
sawtooth and square waves, besides the
sine wave of course.

A circuit for a simple triangular wave
generator can be seen in Figure 4. This
consists of an integrator plus a voltage
sensitive inverter. From this, various other
types of signal can be derived. A simple

low pass filter, for instance, will yield the |

fundamental sine wave. Other common
outputs include sawtooth waves with both
positive and negative ramps and square
waves.

The advantage of the function generator
is obviously its flexibility. You can derive
a whole host of waveforms from the one
box. Often you will find gating and trig-
gering inputs to allow single shot opera-
tion or other special modes. Its disadvan-
tage is that it’s not as easy to get good fre-
quency and amplitude stability from a
function generator. Simple non-linearities
in the filtering will cause some of these
problems which are very hard to get rid
of.

Whether this is important or not de-
pends to a large extent on the application.
For most trouble-shooting 1.5% distor-
tion, a typical figure, will present no prob-

lems whatsoever. In a measuring labora-
tory, or R&D work, it might be quite
intolerable.

Digital techniques

Lately there has been a lot of interest in
applying digital techniques to signal gener-
ator design. Typical design philosophy is
to store information about the desired
waveshape in ROM, and then to read it
out at a selected frequency. So, in an 8-bit
system, one might divide the peak-to-peak
voltage up into 255 equal sections. Conve-
niently, let the output be 255 mV p-p,
then it’s possible to define the output in
terms of 1 mV steps. >

A3 B >

Figure 4. A sawtooth generator. A1 Is an Integrator that produces a ramp output in response to a positive
input. The siope of the ramp depends on the charge rate of the capacitor. When it reaches some
predetermined level A2 switches states, causing A3 to change state as well. A1 is then subject to a
negative voltage and it begins to ramp down. When it reaches some predetermined voltage set by A2 it
toggles again and begins to ramp up. So the cycle repeats.
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Figure 5. A digital signal generator.
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BOOT TO BONNET

BARGAIN ELECTRONICS

Digital Tacho/Clock Combo

Suitable tor 4, 6 & 8 cylinder v — ———
cars. Digital display relays
information quickly and
accurately. The day/night
display automatically dims
in low light: a great ald to
safety. Universal bracket
supplied for fast, easy inst-
allation. Tacho range:
100-6900 rpm (4 & 6 cyt)
100-3450 rpm (8 cyl)

'29%....

THE LATEST ELECTRONIC

THE CAR
GUARDIAN!

Famous brand Philips Ultrasonic Alarm
for top protection! Protect your vehicle
inside and out with this great value

alarm. Cat L-5082 $1 29

GADGETS FOR YOUR CAR

FLUID LEVEL MONITOR

Protect your cars heating system.Comes with sensor unit &

tor overflow tank trom the radiator or the washer A V7

reservoir. You know when it's low: before damage! $1 1 95 ?
2 97

_Cat A-8534 %
BATTERY MONITOR
, Keep check of your battery. Coloured LEDS indicate rate ot
charge ordischarge. Buzzer sounds If battery runs low. s 50
Mounts neatly on dash. Cat. A-8536 3k s
AMBER WARNING LIGHT
Revolving emergency signal light for car, truck or marine use.
Magnetic base for easy fixing to any metal surtace, 3.6 s 50
metre coil cord & cigarette lighter plug. Cat A-8510 22

iy, HEADLIGHT REMINDER

g Easy to install it reminds you when you've left the headlights on.
RIDE!N,TALK No more fiat batterles and push starts. Cat.A-8509 s 1 1 95
HANDS FREE

REAR WINDOW BRAKE LIGHTS =

Safety first! Increases visibility by placing lights at eye level. v'
Atlast! Talk with your pilllon passenger while Added warning to drlvers behind. Easy to install with .
the bike is in motion. No more sign language. complete kit and instructions. Cat A-8525 $ 50 ’
Fits neatly under your helmet INTERIOR LIGHT DELAY

Cat. F-1000
s 5950 Delays interior light shut off when car door closes, Provides time
to find keys and seatbelts. Turns off automatically. s 95
Easy toinstall on any 6-12-24 volt system. Cat. A-8532 % 8

COMPUTER
MONITORING!

Keep an eye on all your car's vital
functions with the fantastic Car
Commander. Scans and reports via
LCD: RPM, oll pressure, temperature
and much more! Visual reference at a
glance so you know what's going on —or

wrong! 595

Tiny size —
but what g
pPerformer

Cat A-8503

Hmit with this
r. Uses X and K

Cat Y-3011
ONLY

NOT legal in Tasmania,

%K Stocks due early July,

r‘r%—:g,
1 Save a forfune
on tune ups!

$ 3450

Engine
> Analyser

Why pay others to do the simple jobs you
can do yourself!

® Lo Volts ® Lo Tach
@ Hi Voits ® Hi Tach
@ Points ® Dwell

That's most of the electrical testing
needed to keep your car in top condition.
Fits the palm of your hand, has multl-
coloured scale for easy reading, Complete
with heavy duty leads and clips and can be
used on most 4, 6, and 8 cylinder cars.
Pays for itself in just one tune up!

$3450 o
e

Timing Light

With this timing light you can actually cut
down on fuel and maintenance costs.
Brilliant XENON flash makes the old neon
type look like a blown light globe! You need
a timing light to tune your car properly, so
why not do-it-yourselt with the ‘profess-
ional' XENON timing light. Complete with 3
leads, heavy duty clips and FULL IN-
STRUCTIONS.

ULTRASONIC
31 /CBack-up
= Sensor

The greatest boon to drivers since life
Insurance! Honestly parking has never
been simpler than with this amazing
new device. Beeper sounds when you
are getting too close to another vehicle
and gets louder the closer you get.
Waterproof transducers for all weather
use. Easy to install. Even easier to use
Receiver module plugs into cigarette
lighter socket. Comes with full
instructions. Cat. A-8520

\,Ps\g ONLY 53950

\3g

<9 SAVE

33%

See page 77 for address details

A982




THE PENCIL IRON
WITH REAL POWER

- MiniScope
10W - 70W

POWER UNDER
YOUR CONTROL

e % L
u-#*' i rel ey d

All the advantages of a miniature ® Comfortable shape
soldering station - without the ® Light weight
power restrictions. ® |solated from mains
- ® Fast 5-second head
clex fgr jamctmmi o s ® Manual temperature control
operating in the 10W-20W range @ Safe 4 volts
or for the heavier job. 8. Dotbericresuiith off
You can call up *real power - up to ® Owner maintenance simple &
70W in just a few seconds. quick

NSW QLD viC SA

Avtek Electronics (02) 267-8777 Auslec-Austral (07) 262-2811 Aust. School Electronics (03) 523-5622 AJF Electrical (08) 269-1244

BBC hardware — Most Stores Delsound (07) 229-6155 Ballarat Elect. Supplies (053) 31-1947 Bee Jay Electronics (08) 277-8499
A. E. Baker & Co. (02) 621-0044 Ounlop IBC (07) 392-0011 Geo. Brown (03) 419-3355 Gerard & Goodman (08) 223-2222
J. Blackwoods (02) 609-0030 Elphinstones (07) 52-0171 Ellistronics Pty. Ltd. (03) 561-5844 Graphic Electronics (08) 42-6655
J. Boomer & Co. (069) 21-4644 Haymans Electrical (07) 369-8400 Rod Irving Electronics (03) 489-8866 Protronics (08) 212-3111

aeorgeDBroLwn (02)051)9-3355055 gepfo (075) 221-1044 Johnson Electronics (054) 41-1411 T

artin De Launay (02) 267-1 1. Lucia Electronics (07) 52-7466 Magraths Electronics (03) 347-1122 AS

Pauls Merchants (02) 709-2311 Middendorp Electric Co. (03) 328-3233 GHE Electronics (002) 34-2233 SCOPE
David Reid (02) 267-1385 WA Radio Parts Group (03) 329-7888 GHE (Launceston) (003) 31-6533 80X 63, NIDDRIE
Sheridan Electronics (02) 699-6912 Atkins Cartyle (09) 321-0101 Teleparts Investments (052) 21-7085 VIC. 3042

John R Turk — All Branches Letco Trading Co. (09) 387-4966 ALL DICK SMITH STORES AUSTRALIA-WIDE L%~ Sy
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Finally - a logic analyser
and a dual-channel scope in one package

Quickly unravel tough digital/analog
interactions with this new two-in-one
powerhouse instrument

The new HP 1631A/D Logic Analyser is the first
commercially available instrument to combine a full-featured
logic analyser with an advanced 200 Megasample/sec dual-
channel general purpose digitizing oscilloscope - both in the
same functional package. Now the Io§ic designer’s two most
important diagnostic tmlls are available simultaneously,
allowing sophisticated ctoss-domain (logic vs. analo§)
analysis. Calpture analog waveforms based on digital states
or timing relationships and then view both logic patterns
and analog signals simultaneously on the same screen.
Absolute time correlation between logic and scope traces lets
you analyse timing patterns based on an analog event. The
result is a powerhouse combination of instrument capability
and price-performance that far surpasses any previously
available solution.

Logic analysis in the tradition of the HP 1630A/D

The HP 1631A/D gives you complete logic analysis
in today’s 16-bit environments. Its 100 MHz timing analyser
section gives you up to 16 channels of simultaneous
acquisition. You can set the HP 1631A/D to capture single
shot, cumulative mode, or even continue acquisition until
your special conditions are met, for fully automatic
‘babysitting”. Extensive pattern triggering and trigger
qualification capabilities further extend your diagnostic
horizons. The HP 1631A/D also includes a wide array of
real-time processing and post-processing options such as
mean an standa‘rCE min/max, state indexing and storage,
and software performance analysis histograms.

A 200 Megasample/second scope for powerful cross-domain
analysis

Impressive as the HP 1631A/D'’s logic analysis
credentials are, you begin to feel its true power when you
combine its logic analysis capabilities with its built-in
200 Megasample/second 50 MHz bandwidth digitizing
oscilloscope. For the first time, you can quickly and easily
measure total hardware performance - the effectiveness with
which digital hardware executes and the correct analog
parameters result. In fact, you can now make many
measurements that simply were impossible before. For
example, for the first time you can examine digital system
performance at the global level (system performance analysis),
the functional level (state and timing analysis), and the
parametric level (analog waveform analysis). All with the
same powerful ret easy-to-use instrument.
Easy periphera

The new HP 1631A/D is a fully digitally-based,
HP-IB compatible instrument. You can, for example, connect
a single or dual disc drive for offline storage of test data and
waveforms (the HP 9121D is shown). For easy permanent
records of test data to include in reports, you can attach the
new HP 2225A ThinkJet (R) printer.
Call HP today

For more information on the HP 1631A or the
HP 1631D, call your local HP sales office.
Melbourne: 895 2895 Sydney: 8884444 Adelaide: 2725911
Perth: 3832188 Brisbane: 304133 Canberra: 804244

(bp HEWLETT
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expansion makes a complete investigative system



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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SIGNAL GENERATORS COMPARISON TABLE
Manufacturer Model Frequency (Hz) Shape Modulation . GPiB Country of Maximum Distributor Price*
FL FH FM AM origin output ($)
Adret 2230A 10 M sine yes yes no France - Vicom 4,800
740A 100k 1.1G sine yes yes yes France 4.4mV Vicom 13,500
AWA G232 10 110k sine no no no Australia 1ov AWA 2,662
B&K 3030 0.001 5M F yes no no us 20V Parameters 1,249
BWD 160A 0.02 M F yes no no Australia 1oV BWD 320
6038 0.01 M F yes yes no Australia 10V BWD 850
Fluke 6060A 100k 1G sine yes yes yes us 4.5mv Elmeasco 10,700
6011A 10 1M sine yes no yes us 2.2mvV Elmeasco 34,000
6070A 200k  520M sine yes yes yes us 8.9mv Elmeasco 45,000
Giga GU1320A 1G 2G sine yes yes yes France 3.9mV Vicom 14,000
GU1301A 12G 18G sine yes yes yes France 3.2mv Vicom 14,000
Kikusui 4188 10 M sine no no no Japan 16V Emona 319
KSG4100 100k  110M F yes yes no Japan 8.9mv Emona 2,060
Krohn Hite 1200A 2 M F yes no no us 20V Anitech t 1,392
$4008 0.002 5M F yes no no us 3oV Anitech 2,518
Leader LSG215A 100k  120M sine yes yes yes Japan v AWA 2,558
Marconi 6055 850M 18G sine yes yes yes UK - GEC 4,500
2022 10k 1G sine yes  yes yes UK emv GEC 6,000
6812 8G 12G sine yes yes yes UK 2.8mv GEC 48,000
Newtronics Or-X190 0.004 4aM F no yes no — 20V Kenelec 535
200MSPC 0.002 ™ F yes yes no Israel 20V Kenelec 1,501
Norma FG3011 0.1 ™ F no no no Austria 20V Paton 1,065
Philips PM5107 10 100k pulse/ no no no Holland 6v Philips 819
sine
PM5131 0.1 M F no no no Holland 30V, Philips 1,060
PM5190 0.001 2.1M F no no yes Holland 20V Philips 3,930
Racal 9084 10k 104M sine yes yes yes UK 8.9mv Racal 8,651
9087 10k 1.3G F yes yes yes UK 8.9mv Racal 30,728
Sigmotek PSG1 0.5 5M pulse — — no us 10V Emona 302
I1ISG1 100k 110M sine yes yes yes us - Emona 2,967
Sound 1020A 88M 108M sine no yes no us 30mv Anitech 7,587
Technology
Systron Donner | 16268 100M  26G sine no no yes us 1.7mv Scientific 95,000
Devices
Tabor 8120 im 12M F yes yes no Israel 3ov Paton 2,100
Tek FG501A 0.002 M F no yes no Japan 30v Tektronix 1,829
PG508 5 50M pulse — — no Japan 20V Tektronix 4,754
FG504 0.001 40M F yes yes no Japan 30v Tektronix 5,637
Topward TFG462 0.1 M F no no no Taiwan 20V Parameters 238
TFG4613 0.1 13M F yes yes no Taiwan 20V Elmeasco 1,265
Trio SG402 100k 30M sine yes no no Japan 0.1v Parameters 135
Wavetek 952 1G 4G sine yes yes yes us 3.1mV Scientific 11,000
Devices
SSI-30008 400k 1G sine yes yes yes us 1.4mv Scientific 11,900
Devices
* Price does not include 20% sales tax and is subject to exchange rate variation.
t Formerly Warburton Franki.

To build up a sine wave using such tech-
niques it's necessary to store information
for one quadrant in the ROM. Values are
pulled out and fed to the digital-to-
analogue converter (DAC) where they are
converted into a voltage level. To obtain
the second quadrant it is only necessary to
read out the values from ROM in the re-
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verse direction. The third and fourth
quadrants can be obtained by inverting the
output of the DAC. To get rid of the
‘staircase’, or aliasing, it is only necessary
to put the output into a low pass filter. Fi-
nally, we need an amplifier to allow the
output level to be set. A typical layout is
illustrated in Figure 5.

The logic is there primarily to allow the
system to be clocked at the required fre-
quency. This is derived from the system
clock (crystal driven) and its dividers and
adjusters. The processor controls the
whole system and interprets instructions
from the keyboard.

The advantages of such a system are

SRRy =]



many. For a start, an infinite variety of
waveforms may be generated by appropri-
ate use of the ROM. Secondly, frequency
can be made extremely accurate. The sys-
tem clock is derived from a crystal and
turned into a pulse train. It is no complex
matter to apply some maths to this and
derive some other frequency. Thirdly, be-
cause the aliasing is so much higher in fre-
quency than the desired frequency, a sim-
ple low pass filter will get rid of it.

Digital Control

Another side to the digital revolution
has been that control and measurement
has been taken away from human opera-
tors and given to a computer. Generally
the pattern is that a bus is created with
numerous measuring instruments, display
devices and control stations attached to it
(see Figure 6). The whole system is con-
trolled by a small computer.

Practical digital control systems became
possible with the advent of the GPIB
(General Purpose Interface Bus) standard,
also known as IEE 488. This defined the
hardware necessary for any piece of equip-
ment that was to be connected via the
bus, and thus made possible the connec-
tion of equipment from many different
manufacturers. Levels are TTL 5 V logic,
and there is provision for read/write,
handshake and interrupt lines.

Applications of this technology are
numerous. It can entail no more than de-
skilling testing procedure. A highly skilled
technician can set up a test routine via a
computer terminal, and then leave it to a
factory hand to plug in items for test as
required. All the test results can be logged
and statistical information derived from
the computer. Alternatively, it could be
used for testing over long or inconvenient
time scales, or even in some circum-
stances, for testing remote equipment.

Error control

In any measurement system there is
error and uncertainty. As a matter of defi-
nition it is impossible to eliminate. How-
ever it is possible to know about the most
common causes of error, and to make al-
lowance for them.

Perhaps the most obvious source of
error is a mismatch between the generator
and its load. This can work in two ways.
There can be a simple resistive loading of
the circuit, such as would occur if a
600 ohm output was connected to a
50 ohm input. The consequences may be
just that the generator output is not as
high as expected. More seriously, this may
lead to non-linearities in the output cir-
cuitry deforming the waveform, or to
loading of the oscillator itself, causing fre-
quency error.

Another common source of error is fre-
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Figure 6. The layout of a typical GPIB bus.
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A difference in price reflected in different features.

The PM5131 has fewer waveforms but faster rise time, higher output voltage and sweep period.

quency dependent output. This can occur
because the load has a frequency depend-
ent output resistance, or because the gen-
erator itself has a frequency dependent
output. In either case it is advisable to
constantly test that the input is what you
expect it to be. Trouble from this source
will be minimized by correct matching,

Typical figures for amplitude stability
are in the region of 0.5 dB from the bot-
tom of the frequency range (say tens of
hertz) up to at least 10 kHz. The amplifier
should be capable of driving its output up
to at least 30 volts. There should also be a
TTL compatible output capable of driving
TTL loads up to 5 volts. ®
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COMPONENTS!

hamy

SPECTROL 43P
Equiv (Boums 3006)

Great Precision work.

R14200 10R R14290 10K
R14210 20R R14300 20K
R14220 50R R14310 50K
R14230 100R R14320 100K
R14240 200R R14330 200K
R14250 500R R14340 500K
R14260 1K R14350 1M
R14270 2K R14360 2M
R14280 5K

1-9 104+
$1.10 $1.00
4SP TRIMPOTS

1.9 10+
$1.10 $1.00
NEW SWITCHES

1-9 10
SPDT Cat. 811040

§1.50 $1.40
DPDT Cat. S11042

$1.60 $1.50

SPEC MULTIDIALS

Mode! 15 $32.50
Modet 16 $16.95
Model 21 $29.95
Cat. $12.95
!LECTRET MIC

INSERTS

Wilh pins tor easy board nsertion.
1+ 10+ 1004
$1.25 $1.10 $1.00

VIDEO RF MODULATOR

1-9 10+

$3.95
*hkh SCOOP wawn

P!IME SPEC RED LEDS

We bought 100,000 s0 you can reap
the benefits!
Cat. Z10150
19

$0.10

10-99
$0.09

100+
$0.08

10 TUR RE WOUND
POTENTIOMETER

Spectrol Model 534

Va" shaft.
Equiv (Bourns 35405, Beckman
2

7258
Drats to surt 16-1-11, 18-1-11
211-11

R14050 S0R  R14100 SK
R14055 R14110 10K
R14060 R14120 20K
R14070 R14130 50K
R14080 1K R14140 100K
R14090 2K
19 10+
$9.50 $8.50

CONNECTORS!

CENTRONICS

Unreal price tor absolute top quality.
Normally $14.95 {(Our oppostion
charge up 10 $19.95).
1-9 10+
$6.50 §5.95

1004
$4.95

36 WAY CENTRONICS

CRIMP PLUG
Cal. P12200
1-9 0-99 100+
$7.95 $7.50 $§7.25

1 1

-

IC SOCKETS (LOW
PROFILE) How cheap can
they go??
1+ 104 100 1000+
8 Pin Cat
15¢ 14c 12¢ 09c
14 Pin Cat
16¢ 15¢ 14c 10c
16 Pin Cat
17¢ t6c 15¢ e
18 Pin Cat,
18c 17¢ 16¢ 13¢
20 P Cat,
29¢ 28c 27c 26c
24 Pin Cat.
35¢ 32¢ 28c¢
40 Pin Cat
45¢ 40c 35¢ 30¢c

UNPROTECTED
HEADERS

Dualin Line 2.54mm
19 10+
10 way Cat. P12240
$1.95
16 Way Cal. P12246
$2.95
20 way Cat. P12250
$3.25
26 way Cat. P12256
$3.75
30 Way Cat. P12260
$3.95
34 Way Cat. P12264
$4.95
40 Way Cat. P12270
$5.25
50 Way Cat. P12275
$5.95

PROFESSIONAL SERI
RACK MOUNTING
CABINETS

These beautifully crafted rack
cabinet boxes will give your
equipment a real 1si class appear-
ance:

All aluminium consiruction.
Removeable top and boftom
panels.

All aimensioning conforms to the
international Standard.

@ Natural of black finish
® Ventialted lid.
# Deluxe brushed finish anodised

front panel.

1-4 5+

H10401Natural ~ $49.50 $43.50
H10402Natural  $55.50 $49.50
H10403Natural  $62.50 $55.50
H10411 Black $49.50 $43.50
H10412Black $55.50 $49.50
H104138Black $62.50 $55.50
NEW SLOPING CASES

Plastc with metal front panet,
available in two sizes:

Cat. H10450 190x120mm $9.95
Cat, H10455 256x185mm $17.95
(measurements are approx. only)

ECONOMY 19" RACK CASE

Tremendous Value! Dimensions

W 480 x H 134 x D 250mm.

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

TOOLS OF
TRADE!

WELLER WTCPN

SOLDERING STATION

The WTCPN Features

& Power Unit 240 v AC

® Temperature controlled iron
24V AC

« Flexible silicon lead lor ease of

use

# Can be left on without fear of
damaged tips!

The best is always worth having

Cat. T12500 $97.50

AGAINt!

New multimeter at unbeatable

value for under $451 The new

YU-FONG YFE-1030C teatures:

® Large 3172 digit display. (/2
inch high)

@ Aulopolanty, "-" display for
Negative input

® High over-load protection lor
all ranges.

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

@ Power consumplion 20mw

approx

$49.95

TRANSISTO
NIPPERS
Normalty $7.95¢ This Month
Cat. T12070 $6.95
- _’
~
MICRO NIPP
Normally $9.95 This Month
Cat. T12050 $6.95

N7

_ —

LOGIC PROBE 3800A

Features 20MHZ memory. TTL/
CMOS operation. Normally $29.50

Cat Q11272
19 10+
$23.50 $19.50

DIGITAL MULTIMETER

YFE YF1100 FEATURES

® Large easy o read 31/2 digit
display

Facilities for iransisior and
diode testing

Clearty laid out front panel
10A DC AC range

Priced to underseli the others

Cat. Q16025

$69.50

IC's GALORE!

HARDWARE!

HIGH EFFECIENCY
RADIAL FIN HEATSINK
Black anodised with a lhick base
plate. this radial fin heatsink can
dissipate large amounts of heat lor
maximum effeciency.
105x65mm Cat. H10524  § 2.80
105x7Smm Cat. 10525 $3.00
105x150mm Cat. H10535  §5.50
105x225mm Cat H10546  § 8.00
105x300mm Cat. H10549 $12.00
VERSATILE POWER
HEATSINK

Thus cleverly designed heatsink
allows it to be mounted either ial on
a panel, or at nght angles tc it (eg.
insxde a case) The side tins also
feature a tongue and groove so they
can be joined sideways, Dimensions
78 x 110 x 33mm.

Undnlled Cat. H10661 $4.95
Drilled Cat. H01662 $5.95

BULK CABLE 100M
ROLLS

Cat. W11222 3C2v75 OHM

$22.00
Cal. W11224 5C2V75 OHM

$35.00
Cat. W11219 4 Core Shielded
$49.00

A ¥
IC SPECIALS!

19 10+
41186 $1.80 $1.70
4164 $275 $255
2716 $590 $5.50
2732 $625 $595
2764 $825 $7.95
27128 $1250 $11.50
6116 $§5.50 §$5.15
41256 $14.50 $12.50
WORLD MODEM CHIP
Cat $49.95

BATTERIES!

NICAD BATTERIES

Save on carbon battenes with these
Appoion Nickel cadmiums.
Rt;chargeable up to 1000 times!
14

Cat 515020
$2.45

Cat S1502t
$4.95

Cat S15022
$7.95

PANEL METER
BARGAINS!!

250ua Sensitymty Panel cut out
36 x 16mm. Mounting hole centres

s
at. Q10400 normally, $4
Nowsg.gg

TELEVISION
ACCESSORIES!

e dl

HYBIRD SPLITTERS

2 way
® Input/Outpul 75 Ohm
& Splitting loss 3.5dB
* Isotaton 2508
eVSWR 13

Cat L11310 $3.95
4 Way

& Input/Output 75 Ohm

@ Spiliting loss 6 8dB

® |solation 3208

eVSWR 13

Cat 111320 §5.95
300 OHM COUPLERS

Suitable tor UHF . VHF and FM

2 Set

$2.85
$4.90

Cat L11300
4 Set

Cat L11302

UMF/VHF OUTDOOR
MATCHING
TRANSFORMER
75:300 Ohm Waterproof type

Cal 111020 $3.75

UHF/VHF/FM ANTENNA

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

tmpendance: 75 300 {200) Ohm

Elemenl: VHF 4. UHF 9

Gain (dB):VHF 4-6. UHF 4.8

$39.50

Cat. L1014

CONNECTOR CORDS
For TVVTR (using cord 3C-2V)

2.5m long
Male 1o Female $2.95

Male to Female $2.95

SEad 2
MATCHING BALUN
TRANSFORMER

FemaleType 75/300 Ohm
Cat. L11010

CIRCUIT
PRODUCTS!

$2,95

PC BOARDS
Make your own kits!

ETI4785A 185 EMNS3 2.40
ETI47858 165 B4AUT , 195
ETW78SC 165 ETI60 290
ETI47850 165 ETIB78 235
82A038 280 80PG6 5.10
BIFMI0A 695 810C2 165
8IFM10B 325 82GAS 210
ETI405A 240 84US6 265
ET4058 360 ETN47 285
ET78MC 250 ETI458 325
ETI478MM 250 ETIO71 160
EN755A 556 ETI8S 360
ETI7558 180 81MC8 7.55
EN7S5C 180 ETI4B0 285
84MATT 230 B82V6 655
82TA10 190 ETIE3 605
ETi7ssB 195 ETS9 265
B4EC11 830 ETI66 655
ETWTT 695 ETI280 270
ET68 375 ETIE?S 335
ETH94 255 ETI671 255
ETKT1 1180 ETI461 325
ETIH421 275 84TP2 275
ETIS8ST  1.45 ETIZE8 135
ENS85R  1.80  ETIZIZ 1.60
save 655 83GA6 605
84TP2 275 84MSY0 265
ETMB0 285 ETI256 180
84PAIl 375

e LG

$100 PROTOCARDS
SAVE 520
Horizontal Buss
Cat. H19125 $19.50
Vertical Buss
Cat. H19130 $19.50
Pad Per Hole
Cat. H19135 $19.50
ikt
L itid \
FULL STRENGTH
FERRIC CHLORIDE
1-9 10+
2som $1.95 1.75
soom  $2.95 $2.50

1 tire $4.95 4.50




Rod Irving Electronics!

*If not, then very nearly!

SECURITY
EQUIPMENT!

LOCAL BURGULAR
ALARM CONTROL
PANEL

The odds agains! you ate
climbing and prevention is better
than cure!

Adjusiable exiventry ime delay
and alarm time {avods
unnecessary noise pollution)
12v0.C. 1 5Amp

Provision lor battery back-up.
Tamper switch

Optional outputs. Sirens, bells.
fioodiights, automatic dailers.
fape recordings. closed circurt

elc

Accepts N.C. and N.O
detectors such as infrared.
microwave, Yitrasonic, wireless.
vibration sensor, magnetic
switch, door mat, smoke
detector,glass breakage sensor
panic button etc
Cat. 515051

$99.95

o s
RITRON KEYLESS CAR
ALARM

The tirst shipment sold out
immediately 10 the trade. They didn't
reach our own retail stores!

@ Activated and disarmed by
fgndtion key,so you never forget
1o tun & on.

@® Multi-function, bull in siren or
external siren, car signal horn
output.

@ Easy 10 install, no door
switch required.

@ Automatic reset atter 60
seconds
(avoids noise pollution)

® Special sersor protects Stereo
or

® 12vDC
Cat. $15054 $39.95
ULTRASONIC

BURGULAR ALARM

@ Easytoinstall

@ Connect with magretic switch
infrared detector, etc

@ Equip with homspeaker,
lockswatch, flashight, closed
circunl TV, etc

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

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

@ Low dry battery indicatgr

Cat. 15082 $89.95

Mf ZZER

6-15V White or black

Cat. A15062  1-9 10+
$1.95 S1.75

HORN CRAZY!!

BW, aluminium or plastic,
Normaily $9.50
Aluminium Cat. C12015
Plashc Cat. C12010

VIDEO
ACCESSORIES!

TDK VIDEO TAPES”
AT BARGAIN PRICES!

VHS: €60 $12.50
€120 $12.50
€180 $11.80
E240 $22.40

BETA: L2s0 $13.50
LS00 $14.40
L750 $17.50

DUBBING KIT

For Europpean anc Japanese

fmachines

Contains:

Audio/Video: 6 pin DIN plug to 6 pin

DIN plug 1.5 metres.

Audio'Video 6 pin DIN sockt to

g{ Video: RCA plug (b) Audio: 5 pin
N plug. (Both 16¢m in e )

Video: t each plug adaptor (PA21

RCA socket to PL259 plug {PA23)

RCA socket 10 BNC plug.

Audio: 5 pin DIN socket to 2 RCA

plugs 16cm length 2 piug adaptors

(PAB0) RCA socket 10 3 5mm phone

plug

Can $16.95

AUDIO
PRODUCTS!

TDK AUDIO TAP
BARGAINS

Descripion Cat.No. 19 10+
DC46 TDK A11305
DC60TDK A11307 2.95 2.25
DC90TDK A11309 3.50 5.50
DC120TDKA1131t  5.50 4.25
ADBOTOK A11315 3.75 295
AD9OTDK A11317 475 3.50
ADt20TDK A11319  6.95 5.50
ADX60 TDK A11320 4.95 3.50
ADX90 TDK A11322 595 4.50
SA60TOK A11325 5.35 3.95
SAS0TDK A11327 595 4.50
SAX60 TDK A11329  5.25 3.95
SAX90 TDKA11332 6.95 5.95

MACE60 TDK A11335 10.95 9.35
MACIOTDK A11337  11.50 8.75
MARSOTDK A11340  13.50 10.95
MARSOTDK A11342  17.20 15.35

SUPER

@ Wide dispersion tweeter.
handles up 1o 100W.

o Sensitivily. 10508/0.5m

® Frequency Reponse: 3kHz-
30k H;

2
® Impedance: 8 OHMS
® Size 145x54mm

Cal. C12102 $12.95

- | e———
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ELECTRONIC CASSETTE
DEMAGNETISER

Save $2. Rec retal $19.95
Cat. A1006 NOW $17.95

TDK LINE FILTERS
Cat $12.50

\

o we—

P.A. SPEAKERS

Low dual cone, wade range.
200mm (8in.). Ideal for pubiic
address. background music,
etc. Tremendous Value at these
prices!

Cat. €12000 1-9 104

$5.95 $4.95|

—_JOYSTICKS! _

CENTRE RETURN
JOYSTICK

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

pots
Cat. X156371-9 10+
$9.95 $8.95

ARCADE FIRE BUTTONS

With micro switches.

Cat $9.95

COMPUTER
ACCESSORIES!

REPLACEMENT
KEYBOARDS

® For Apple
® 42 single key BASIC command
® One chip cusiom design encoder
® Made by ALPS, life uime,
10 million operations
® Dimension: L 340xW110xH42mm

$79.50

Cat. KC2002

e &
[BM* COMPATIBLE

COMPUTER
$2,250

Including Tax!
“IBM 13 8 feqrsiered trademark.

RITRON (ZETA)
DATASETTE

For data loading and saving, this
Micron Datasefte suits most home
computers and teatures tape
counter, monitor function for audw
venfication and slide volume control

1 tput I &
Cat C14900. $29.95

RITRON 2

Stilish swivel base monitor
available in amber or green

19 10- 100
Green Cal. X14500

$215 $205
Amber Cat. X14500

$219 $205

Kt
A ST

RITRON MULTI
PURPOSE MODEM

Our New RITRON Mutti Purpose
Modem has arrived and has all the
standards you require

Just check the Ritron's features.

© CCITT V21 300 Buad Full duplex
o CCITT V23 1200775

® Bell 103 300 Full duplex

® Bell 202 1200 Half duplex

® Auto answer, auto disconnect
Telecom Approval No. C84/37/1134

$379

RITEMAN INFO RUNNER

An exciting new printer from the
experts "Riteman”, This compact
styhsh printer performs like panters
twice its’ price and size. 120C.P.S.
dot resolution graphics, ractorfinction

feed, 10” paper.
$459

M4851

Shmiine 5 /4" disk dnve. Double
sided, double density 500K
unformatted. 40 track/side. Steel
band dnve system.

Cat. C11301 $199
Case & Power Supply 1o sutt
Cat, X11011 589

TELECOMMUNICATION

PLUG TO 2 SOCKETS.

Ideal lor modem connections.
$12.95

Cat Y16014

READY MADE CABLES
Senal to Serial

Cat. P19011 $18.95
Paratiei centronics 1o centronics.
Cat P19013 $23.95

COMPUTER PAPER

Top quality al a very atfordable price!
Blank 11 x 91/2° rZ()OD sheet,
quality 60 gsm bond paper.
Cat C21001

$29.50

CHEAP DISKS!

DISKS GALORE!!

All prices for boxes of 10.

R G
MD525-01 §/5 D/D Cat C12501 $29.50
e g R o1 e

C125515" Heao Cleaner $10.50
C€128518° Head Cleaner $11.50
VALUELIFE
C12421 &S DD $22.95
C12425 0/S DO $29.95
8" Verbatim
C12800FD32-1000S/SSD  $39.50
C12801 FD32-8000 /500 $49.50
C12802 FD32-9000 /50D  $49.50
C12803FD34-1000S/SD/0  $49.50
C12804 FD34-8000 /50D  $55.50
C12805FD10-40080/SSD  $59.50
C12806 FD10-40150/SSD  $64.50
€12807FD10-4026 0/SSD  $64.50
C12808FF32-2000S/0 DD  $69.00
C12809FF34-2000 D00 $69.00
C12810DD32-4000/SDD  $52.50
C128110034-4001D/SDD  §52.50
C128120D34-4008D/SOVD  $54.50
C128130034-4015D/50/0  $54.50
C12814D034-4026 /SO0 $54.50

5%a" Verbatim Disks
5 Bear Datalife guarantee
MDS25-01

$29.50
(85 D) C1250
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

MD550-01 $39.50
(0/S DID) C12504
MDS§50-01 $49.50
(DS D/D 10 Sect 40 Track) C12505

MD550-16 $49.50
(D/S D/D 16 Sect 40 Track) C12506
MD577-01 $49.50
{S/S D/D Soft Sect 80 Frack) C12507
MD577-10 $59.50
{S'S D/D 10 Sect 80 Track) C12508
MD577-16 §50.50
{S/S D/D 16 Sect 80 Track) C12509
MD557-01 $59.50
{D/S D/D Soft Sect 80 Frack) C12510
MDS57-16 $59.50
(D/S D/D 16 Sect 80 Track) C12511

- : =
-
XIDEX DISK

19 10+
Box ot 108.8. D.D. Cat. C12401
$34.50 $29.50
Box of 10 0.S. D.D. Cat. C12410
$44.50 $39.50

PUBLICATIONS!

Inside CP/M
by David E Cortes:

The Complete Home
Video Book Vol. 2 $25.95

Th: RobAotics Primer $17.95

$41.95

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

$1-59.99 ...... $2.00
$10-324.99 .... $3.00
$25-349.99 : 34.00
$50-399.99 .... 3$5.00
$100-199 ...... $7.50
$200-35499 .... $10.00
$500 plus .. 312.50

This is for basic postage
only, Comet Road freight,
bulky and fragile items
will be charged at
ditferent rates.

He=
w8\ —

2 GREAT LOCATIONS!
Call in and check out first
hand our extensive range
and great ‘in store bargains
at either of our2
conveniently located stores)

CITY: Convenlently situated
on the edge of the city
where parking is easy and
with trains and trams
aimost to the door|

NORTHCOTE: For aii of you
who live In the northern
suburbsi

Errors and ommisions excepted



Special Publications from Electronics Today

Circuits Bookbook #5 EQ075E
More than 200 circult and design ideas.covering Alarms, Converters,
Electronic Music, Games, Test Equipment and 18 other topics for
engineers, technicians, students and hobbylsts. §3.95

Radio Experimenter's Handbook NO418E
Over 130 pages chock-full of circuits, projects to build, antennas to
erect, hints and tips. This handbook covers the field from DX listening
to bullding radioteletype gear, from twilight zone DX to VHF power
amplifiers, from bullding a radio FAX picture decoder to designing
loaded and trap dipoles. §7.95

Australian Scanner's World NO283E
There's a whole world beyond ‘the shortwaves’ — The communications
channels. This is an Introduction to that world with articles on scanning
and scanners, how to bulld and erect sultable antennas, and a
computer-sorted listing of services throughout Australia and NZ;
beacons are also listed. Includes a roundup of scanners, antennas and

accessories. $5.95
Electronic Projects for Cars D0216E
Selected projects detail a car alarm, reversing alarm, fuel monltor,
thermatic fan controller, twin-range tacho, expanded-scale ammeter
and many more. Includes ideas for experimenters. $4.95
Electronics — It's Easy Vol. 1 AOO0O1E
Electronics — It's Easy Vol. 2 A0002E

Written for the intelligent layman as an Introduction to electronincs
theory and methods. Volume 1 discusses electronics systems In
general: What they do, how they do It, and how a complex electronic
system can be broken down Into fundamentals. Volume 2 introduces
digital system theory and discusses the practical application to digltal
instruments, computers and peripherals, and oscilloscopes. $5.95 ea.

Electronics & Music GO125E
Explains the application of electronics to music reproduction. Articles
cover the relnforcing of acoustic instruments, multitrack recording,
graphic equallsers and microphone placement techniques plus other
topics as well as an effects handbook. Inicudes seven selected
projects. §5.95

How to Build Gold and Treasure Detectors CO0033E
Tells you how metal detectors work and how to construct the different
types of detectors: discriminating, BFO, Induction-balance and a
professional deep-seeking unit. $3.95

Computer Projects Vol. 1 JO278E
Will let you construct ETI's Little Big Board Computer, an all-year clock
for microcomputers, a direct-connect modem, a PPl-based EPROM
programmer, a cheap menu-driven expansion for the Microbee and

many other projects. $6.50
Microbee Hacker’'s Handbook JO291E
Will tell you how to get more from the Bee's graphics capabilities, set
up for telecommunications, play music, build a joystick and light pen,
get cheap hard copy, expand your 16K Bee to 32K, and more. Also
lists contacts for all known Microbee user groups. $6.50
ETI Circuit Techniques Vol. 1 EO076E
ET! Circuit Techniques Vol. 2 D0077E

The how, what, which, where and how much anthology of electronic,
components, circuits and techniques. Volume 1 covers op-amps, 555
timer applications, CMOS, VFETs, power MOSFETs, designing with
diodes and more. Volume 2 covers remote control systems,
experimenting with ultrasonics, transistor arrays, junction FETs and
more plus a 16-page circult source guide. $4.95 ea.

Lab Notes and Data B0422E
A useful source of circuit design ideas covering transistor arrays, logic
troubleshooting, using solar cells, loudspeaker design, electrostatic
discharge and 20 other topics. Includes an explanation of the terms
and abbrewviations used in semiconductor device data sheets plus 26
selected data sheets on op-amps, voltage regulators, npn and pnp
semiconductors, LED displays, power transistors, and other devices.
$7.95

Top Projects Vol. 10 D0412E
Twenty-five of the best projects from ETI: Solid state electronlc
switches, Video enhancer, Low cost dwell meter, Sling psychrometer,
Digital exposure meter, Serialparallel comptuer interface and 19
others. $5.95

Order today —

Return the Freepost reply card to

Federal Marketing Book Sales
PO Box 227, Waterloo 2017, NSW
Tel: (02)663-9999 Tix: AA74488

now available

MAGAZINE BINDERS

$7.50
Ready to use binders with easy, clip-in fastener,
covered in soft, decorator brown vinyl. Holds 12
issues of Electronics Today.

MAGAZINE HOLDERS

$7.00
Big, easy to assemble holders, covered in soft,
decorator brown vinyl. Holds 12 issues {at least) ot
Electronics Today.

— SAVE WITH SIX —

6 Holders — only $37.50
6 Binders — only $39.95

Keep order in your valuable magazine
collection. Send today for your holders
and binders. Postage and packing addi-
tional: Please refer to Freepost reply
card for charges.
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at the
leading edge

DANEVA ESTABLISHES N.S.W. HEADQUARTERS

Bill Lucas, well known Sydney sales professional has been appointed to
head Daneva’s expansion into Australia’s largest data/communications
market. From his office at 47 Falcon Street, Crows Nest Bill will be
providing ongoing liaison with Daneva’s broad customer base in N.SW. and
developing new markets for devices and subsystems used in data
management, display, and, transmission equipment. Give Bill a call on
Sydney 987 2464,

DANEVA APPOINTED AS PRIAM HARD DISK REPRESENTATIVES

Following the merger between 8” high capacity drive builder, Priam and
5Y4;" high performance Winchester manufacturer, Vertex an agreement has
been reached whereby Daneva will carry out marketing responsibilities for
both lines in Australia and New Zealand. Priam’s range includes storage
capacities up to 816 Megabytes and average seek times as low as 20 msec.
Priam, SMD, SCSI and ESMD interface standards are supported and all
drives carry a one year warranty.

CHINON 3" FLOPPY DRIVES NOW AVAILABLE FROM STOCK

As more companies adopt the 3.5"” drive form factor users are becoming more
familiar with the benefits associated with this compact, rugged data storage
concept. The Chinon drives are currently offered in two capacities 280KB and
500KB, both single sided. Low power consumption, light weight, and size
compatibility with the emerging Winchester are cited as the main attractions.
With small quantity prices around $110 and $130 (plus tax) for the 50K and
the 500K respectively these drives offer the small systems builder a cost
effective mass storage unit.

DANEVA DESIGNED L.C.D. DISPLAY DRIVER ADOPTED BY AMERICA'S CUP DEFENCE
PROSPECT.

Kookaburra, the 12 metre pride of Kevin Parry’s Taskforce '87, will
carry aboard some of the most sophisticated navigational equipment yet
developed. Much of it has been developed in Australia under the management of
former U.S. missile guidance expert, Chris Todter. Daneva is cooperating with
Taskforce '87 in the development of daylight visible, rugged, large scale,
L.C.D. displays in support of the WA. syndicate.

daneva australia pty Itd
I IeVa 64-66 Bay Road Sandringham Victoria 3191
Australia PO Box 114 Sandringham 3191
' Telephone (03) 598 5622 Telex AA34439
Sydney: E&M Electronics (02) 51 5880

Adelaide: DC Electronics (08) 223 6946
Brisbane: Baltec {07) 369 5800




SHAPE UP

— Sony APM22ES

Long research and development of square diaphragms has
finally paid off for Sony with the emergence of a new,
well-balanced “accurate piston motion” speaker system that
uses aluminium honeycomb structures like those recently
developed for the aerospace industry.

OVER THE LAST three years Japanese
SONY APM22ES LOUDSPEAKERS speaker manufacturers have been experi-
menting with various new forms and shapes
of loudspeaker diaphragms. This has pri-
* Dimensions: 525 mm high x 290 mm wide x marily been aimed at (eduglng the magni-
320 mm deep tude of the flexural vibration of the dia-
Weight: 14.3 kg phragm from which all loudspeakers suffer
Manufacturer: iony Corporation, Tokyo, to various degrees. It is this flexural vibra-
pedn ; tion which you so often perceive as the sec-
S ﬁg,%f BCRanfipciigng ond, third, and higher order harmonics,
particularly under high drive conditions.

o

LOUDSPEAKERS

50
0

Fregquency - Hz

Delay response spectre.
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Louis Challis

Obviously, the approaches being applied
vary from manufacturer to manufacturer.
Manufacturers are currently using esoteric
materials, like carbon fibres, glass epoxy
laminates, light-weight berilium domes,
composite laminated structures and, last but
not least, aluminium honeycomb structures
of the type recently developed for the aero-
space industry.

Sony has chosen aluminium honeycomb
as the basic structure in the design of a new
range of speakers. It has synthesized the
basic concept of an ultra-rigid light-weight
diaphragm and then modified it to use a
square configuration, the appearance of
which is radically different from anything I
had previously seen.

This concept is not without its detractors
as a square diaphragm is capable of produc-
ing many complex modal responses which
are often more difficult to control than
those produced by either a circular or oval
diaphragm of similar dimensions.

When I visited Sony’s electro-acoustics
laboratory in Tokyo late last year, I found
myself embroiled in a number of discussions
with the design engineers who were in-
volved in the development of this concept
and who were strongly entrenched in the
‘protagonist camp’. They believed that this
speaker design is markedly superior to the
other designs that they or their competitors
have previously used. Whilst I accept that
viewpoint, I was nonetheless critical of the
likely modal analysis response of a dia-
phragm driven at only four points behind
the aluminium honeycomb structure and
which must vibrate in a clearly defined non-
linear manner as a consequence.

Appearance

The “APM™ emblazened on the escutch-
con of the speaker stands for “accurate pis-
ton motion” which are Sony’s buzz-words to
describe the acoustical feature that it has set
out to achieve with this design. The speaker
system uses an unusually well designed cabi-
net with curved and veneered front corners,
and surprisingly curved back corners as
well. These have a radius of 25 mm and are



Tone burst response of Sony APM-22ES
speaker, for 90 dB steady state SPL at 2 m on
axis. Upper trace is electrical input, lower trace
is loudspeaker output.

100 Hz (20 ms/div)

6.3 kHz (0.5 ms/div)

intended to reduce diffraction effects. Sur-
prisingly, the speaker external dress frame
does not consistently follow this principle.
By that I mean that the low frequency
driver’s speaker frame incorporates a step-
out of 8 mm from the front of the cabinet
which, because of its position with respect
to the tweeter installation, must add unnec-
essary diffraction effects which could have
been easily avoided.

The cabinet is reasonably solid and uses a
20 mm thick piece of high density particle
board. This is supplemented by internal ab-
sorptive linings with some internal bracing.
The extended low frequency response is
achieved by means of a usual rectangular
toading port which is 75 mm deep. This has
an area equivalent to that of a 75 mm
diameter circular aperture but looks more
‘high tech’. This loading port is located at
the base of the cabinet where it angles down

towards the floor and this does improve its
appearance. The cabinet is fully veneered
with a plastic laminate which so closely
simulates real wood, that I had difficulty in
correctly identifying it for what it is.

The woofer is unusual in that the square
aluminium honeycomb diaphragm has a
modest overall effective dimension of
135 mm?. This diaphragm is supported on
its periphery by a very neatly executed flex-
ible roll surround, which ensures that the
woofer achieves an extremely long throw
and also minimizes the risk of voice coil
polling. The speaker diaphragm is sup-
ported at four points on its rear face by
means of the extended ends of the folded
and carefully shaped ends of a curved cruci-
form element. This is neatly fixed to the
aluminium honeycomb structure (see
photograph).

These termination points are carefully in-

serted and glued to the aluminium panel
and also reinforced on the point of penetra-
tion at the front of the panel by four alu-
minium cover plates. This bowl shaped
cruciform driving element is directly termi-
nated onto a 50 mm diameter semi-conven-
tional circular voice coil. This sits in a heavy
ferrite magnet structure supported by four
diecast legs with an unusual shape and is
moulded to the front of the speaker basket
supporting assembly.

If anything, the tweeter is even more un-
usual in appearance than the woofer.
Frankly, at first | would not have imagined
anything less likely to provide a smooth
high frequency response than a square dia-
phragm with a square flexible surround
structure (oh well, one can’t always be
right).

The Sony engineers have cleverly com-
pensated for the higher levels of ‘on axis’ di- »

ETI July 1985 — 27




EAMEL EE s s
'II!IIIIIEEIEEL;}EE
L L P
T T T T Er e
[ L] PTG P
'IlII'IIII!HIIIIIIIHIIIEi
1] AL LE e PR
WA SESENEES
SINRESESEg I EE
SRS EEEE

igans
SESS
=ESE

=35 ieli*’ E
SEElEEREILIER
Eslanrilaﬁimngg
g
E
§

o LT

RN RN

PR A

SEEHNINENE

MIIIHHIIIHIHIIWP‘«MIIIIIIIIIHIIII‘.
11/]
I M

D T R AL T

illﬂﬁilllnEiEEiEﬂ EEE
%IIIIlIII”EEEEiaImEEE
lllllllHilIEllili!iEiE_
EANERIHNE R ERSE:
R R R T
ﬂﬂlﬂlﬂl.lllllllﬁl!‘.‘a
] A T
ERVAlED lIaIHIEEEE
BERBIHHNEEEIEE =S
HIENHTEIENiEsSs:

HEHIIES
IERHH N R

fU i UL LTI P T D=
(NS EI NS REEENE R
; Mlﬂlllllillllll'dlillllllllll
AL VR ] D MR

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.
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Polar response plots.
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rectivity effects of this diaphragm by placing
a small carefully shaped square protection
grid directly in front. This grid has four cen-
trally radiating stiffening ribs 4 mm in front
of that diaphragm. That grid structure
simultancously protects the grid and in-
creases the lateral dispersion at the same
time. Surprisingly, it also has a slight effect
on the polar plot as the high frequency level
recordings soon revealed.

The cabinet has a volume of 30 litres. The
speaker grille is moulded from piastic and
faced by a very fine open weave black cloth.
Unlike other contemporary speaker cabi-
nets, this grille sits proud of the cabinet, so
that a diffraction cavity is provided behind
the back of the plastic frame and the curved
front of the speaker cabinet.

The rear of the cabinet incorporates a
pair of spring loaded terminals which are
designed to accept the bared wires of the
leads. The speaker does not incorporate a
protection circuit and accordingly labels are
attached to the rear of the cabinet warning
the user of the risks of overloading and also
of the presence of stray magnetic leakage
flux.

Objective testing

The objective testing of the speaker re-
vealed performance which is fully in keep-
ing with most of the manufacturer’s claims.
The first and probably one of the most out-
standing features is the flatness of the fre-
quency response which extends from 50 Hz
to beyond 20 kHz with a degree of uniform-
ity that is remarkably good and rather atypi-
cal for most speakers selling at around this
price.

The frequency response at 2 m does not
change significantly and the response at 30°
off axis exhibits less than a 5 dB change at
15 kHz and less than a 10 dB change at
20 kHz. The measurements of 50 mm from
the low frequency driver’s diaphragms ex-
hibit a remarkable uniformity of response
which is more typical of a textbook trace
than what 1 would expect from a square
diaphragm.

The impedance curve exhibits two dis-
tinct resonances, the lower one being at
25 Hz from the loading port and the higher
one being at 65 Hz from the woofer reso-
nance. The overall linearity of the imped-
ance curve is remarkably good with the
rated impedance being a genuine 8 ohms in
accordance with the “IEC criteria. With
these specific impedance characteristics you
would be unlikely to experience any diffi-
culties in paralleling two pairs of speakers of
the same type or even two other nominal 8
ohm speakers with most amplifiers.

If 1 was pleased with the frequency re-
sponse, | was even more pleased with the
phase response which is maximally flat over
the range 2 kHz to 20 kHz and markedly
superior to any Sony speaker that | have
ever previously tested. This phase response
coupled with the good frequency response
most certainly justifies the Sony applied ac-
colade of “accurate piston motion™. The
polar plots revealed an excellent and wide

| dispersion angle substantially better than I
had expected from a square diaphragm. At
10 kHz there is less than 1 dB droop at
+30° to the main axis, whilst at +60° the
droop is only a shade more than —6 dB.
The tone burst testing revealed excellent
performance at 100 Hz, rcasonable per-
formance at 1 kHz and some degree of
carry-over at 6.3 kHz.

The most telling test is. of course, the
decay response spectra, which exhibit only
one really significant resonance from the
whole system. That resonance occurs at a
frequency of approximately 4 kHz and does
not really intrude until the decay response
levels are more than 10 dB below the peak
level. That particular resonance is appar-
ently a fundamental tweeter resonance and
above that frequency there are no other sig-
nificant resonance characteristics (so much
for my theories about square diaphragms').

Taken overall, the objective performance
of the speaker is indicative of the results
achieved by the long research and develop-
ment programme which Sony has under-
taken to produce this particular speaker
system.

Subjective testing

The subjective response was once again
different from what I had expected by way
of audible colouration or possible harshness
at high frequencies (which I had previously
observed in an earlier generation of this
particular spcaker design). The APM22ES
is a well-balanced speaker offering superb
stereo imaging, excellent low frequency re-
sponse, markedly superior transient re-
sponse and faithful reproduction of both the
| human voice and most musical instruments
to which 1 listened.

I evaluated the speakers with inputs from
a Sony CD-P101 CD player, and a Technics
SL 120 direct drive turntable fitted with a
Shure V15 1V cartridge.

The strong and overriding impression |
gained was of unusual clarity with a trace of
excessive brilliance at the highest frequen-
cies particularly in the 10 to 16 kHz region.
l Here the speakers exhibit a rising frequency

response which I could readily detect. In
fact, | found it essential to introduce a small
degree of high frequency cut on the pre-
amplifier.
I tested the speakers with a wide range of
l programme content, including INXS on a
new CD disc entitled The Swing, WEA
250 389-2. The low frequency response of
the APM22ES speakers is remarkably good
considering the volume, and their ability to
deliver high powered signals with outputs
over 105 dB with minimal audible distortion
is excellent.

With a change of medium to the classical
on Johann Pachelbel’s “Canon and Gigue in
D Major” on Deutsche Grammophon
413 309-2, | perceived that these speakers

achieve a remarkably good transient re- p
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MEASURED PERFORMANCE OF : Sony AMP-22ES

sponse, excellent stereo imaging and gen-
erally smooth response throughout the full
spectral range. I was, however, aware that
there was some degree of coiouration,
particularly at the lower end of the mid-fre- CROSSOVER FREQUENCIES 2 kHz
quency spectrum where on voice I could de-
tect some change of intonation compared
with my reference monitors. This was MAXIMUM POWER OUTPUT : 105 dB at 2m
particularly evident on a new Dinah Wash-
mgton,glsc Dinah Jams, track 2 ““Along To- SENSITIVITY:
gether”, on EmArcy records 814 639-2.| —=——— (15

This particular disc also revealed traces of | (for 90 dB average at 2m) 84 Viem.s. = 88 Watts (nominal into 8 Ohms)
normal high frequency colouration during
A-B testing although I did not consider that

FREQUENCY RESPONSE : 40 Hz to 20 kHz

: HARMONIC DISTORTION: 100Hz lkHz 6.3kHz

a strong condemnation. o Ta 30 TR

The Sony APM22ES loudspeakers do el -23.8 -38.9 -57.6 dB
provide a remarkably accurate piston mo- 3rd -33.1 -30.1 -46.5 dB
tion and are substantially better in their de- 4th -62.6 71.6 -65.7 dB
tailed reproduction performance than the S5th =517 -70.9 F dB
first generation of these speakers which I THD 6.8 3.3 0:49, > H
listened to a little more than 18 months ago.
Whilst I have been somewhat critical of the g"ﬁé’}:é?{EDANCE 100Hz/7kHz 4:1
design concept in which a square speaker e e
diaphragm is used in such a system, I must 100Hz 8.0 ohms
nonetheless acknowledge that Sony has 1kHz 22.7 ohms
achieved a remarkable degree of fidelity in 6.3kHz 8.5 ohms
spite of my scepticism. I will be more than Min at 150 Hz 6.5 ohms

interested to assess the ‘big brothers and sis-
ters’ in this series which should offer a
supernior performance. ®

Date: 7th April 1985

IMMEDIATE DELIVERY PROUDLY Ef
FROM STOCK AT THE FOLLOWING LOCATIONS ~AUSTRALIAN

Australian Connector A [ acme eLEcTRONICS
Manufacturers for m - BRISBANE
over 30 years. ' ' (07) 854 1911

T

| ACME ELECTRONICS |
l SYDNEY
| (026482255 |

ELECTRONIC

JG.THOMAS |

COMPONENTS
PERTH \
|09) 272 7122 '\ . (062) 80 4654 |

NEIL MULLER P/L|_—" N o3

ADELAIDE . e
(08) 272 8011 :
¥ | L ACME ELECTRONICS
: ‘W.P. MARTIN A 205 Middleborough Road,

A Division of JAMES HARDIE INDUSTRIES HOBART | -~ Box Hill, Victoria, 3128, Australia
(Hardie Trading Ltd. - Inc. in Vic.) (002) 34 2811 Tel: (03) 890 0900 Telex: AA37857
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RESIN DIPPED MULTILAYER

CERAMIC CAPACITORS

Monolithic construction

Y5V Temperature range — 25°C to +85°C

These new low profile capacitors are designed for
the innovators of the electronics industry since
they are ideal for compact designs and will play a
signiticant role in new high density applications.

NEC's “Multilayer Ceramic Capacitor” is
produced by new technology (Low Temperature
Fired and High Dielectric Constant Material)
Extremely high capacitance to volume ratio and
the low impedance at high frequency offered by
the capacitors is especially suitable for by-pass
applications.

They offer inherent stability with conservative
voltage ratings for long, trouble-free life.
Volume delivery ex-stock in these popular values.
{O1uF, .033 .047uF, 1uF, .2uF, .33 .47uF, 1.0uF.

Technical information available on request.

ANAR ELECTRONICS PTY.LTD.
\TED IN VICTORIA

30-32 Lexton Road,Box Hill, Vic.,3128,Australia.
VICTORIA: 8950222 QUEENSLAND:852 1133
N.S.W.: 789 6744 WEST AUST: 445 3611
STH. AUST: 2970811 TASMANIA: 31 6533

BUILD YOUR OWN SPEAKERS
The superb DYNAUDIO and SCAN-SPEAK drivers

from Denmark are now available in Australia.

These loudspeaker drivers are used by many superior
brand named speakers, some of which sell for up to
$13,000 per pair.

Here is your chance to design and build your own top
speakers. If you prefer, you can use the designs and
crossover networks we have available. All specifications
are available on request, including ‘Thiele & Small’
parameters for design of bassreflex cabinets.

S —

TRADE AND OEM
INQUIRIES WELCOME.

Sole Australian Distributor:

SCAN AUDIO Pty. Ltd.

P.O. Box 242, Hawthorn, 3122. Ph. (03) 819 5352
Wholesalers:

Perth: Sampson Agencies (09) 364 9516

Cairns: Island Agencies (070) 93 7462

Brisbane: Qld. Stereo/Visual Supply (07) 265 7945

A NEW
GENERATION
OF

BRITISH
LOUDSPEAKERS.

The sound from the new
JPW speakers is nothing
short of a revelation.

Every detail in design and
construction is
meticulous; from the solid
wood cabinets to the
immaculately engineered
components.

Two of the three JPW
models offer the choice of
an active or passive
crossover system.

For more
information:
LEISURE IMPORTS.
233 Military Road
Cremorne. 2090.
(02) 908 3944
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2nd HAND SURPLUS
v BARGAINS

Jaycar does not normally sell 2nd hand surplus goods but this purchase
was just TOO GOOD to knock back' We have basically purchased an
amount of electronic equipment from a large Australian Banking group.
We are offering two items f{or sale. both absolutely astonishing value for
money. We defy you to buy more high quality electronics {or less

Both ltems are in outstanding condition and have not been in service for
all that long. They are a distmctive crange colour. Because they are so
heavy (compared to their low cost) special P&P conditions apply.

TEM NSw vIC QLD SA NIT&WA TAS
X
5910 $290 4 $4.60 $620  $580 $8.20 $5.80
X
5900 $4.15 $800 $1200 $1200 $1200 $12.00

PASSBOOK PRINTER UNIT
This is the familiar unit that prints your deposit balance in your
passbook savings account. The unit weighing a massive 12.5kg has a
one-line matrix printer, with large gearbox reduced stepping motors for
carriage head drive and passbook positioning. We estimate that ONE
motor alone would be worth at least $70. Apart from this there are 7
{YES 7) main PCB’s all cammed with transistors. passives. edge
connectors. gold IC sockets, Cannon subminiatures. not to mention LSI
& MSI IC's. heatsinks, power transistors etc. AS WELL AS THIS a
massive computer grade power supply [s included, which is based on
two (YES 2) monstrous double C-core transformers! The power supply
will provide standard voltages of +5. +12V etc The equipment is of
such recent vintage to use insulation displacement connectors.
We emphasise that the equipment Is not new and may not still perform
its orlginal function (no probiem if you don't own a bankl). We do not
have circuit diagrams but they would be meanmgless anyway.
They are however, an outstanding opportunity to get hold of hundreds
of normally ridiculously expensive components at a fraction of their,
cost prk:c We are absolutely convinced that you will be delighted with
this p
SlZ( 345(W)\ 31(D) x 215(H)

ONLY $35.00

TELLER UNIT

This unit provides numeric display and data entry facility for bank

tellers. As a spare parts bargam. this unit has several features.

* A 12-digit (x7 segment) LED display. Display height 8mm.
US made LITRONIX displays.

% Two Hall-Effect keypads, one 13-key pad, one 7 key pad.

% Six PCB's crammed with LED's, IC's, IDC edge connectors,
tantalum & other capacitors, resistors etc

* Two TO-3 voltage regulators, one LM323K & one
LM320K5

This 3.5kg unit Is fitted with a 50 way Cannon 'D’ plug as well.

Once again we are certaln that you will be delighted with this

purchase.

Dimensions; 210(W) x 300(D) x 150(H)

Cat. XX-5910

ONLY $15.00

N

Units shown
with covers
removed.

7

INFRA RED MOVEMENT
DETECTOR

e 12vC powered

® Small 4% x 2" x 1%

® Double sensor

® Computerised OC to lower fallure rate
® Built-in test lamp

® Tamper switch included

® Alarm output SPST 30V DC @ 14

.

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

Cat LA'5017

$109

MOTOROLA
PIEZO TWEETER Barcain:

Quite frankly we were staggered when an importer came ‘o us
with his dilemma. We couldn't belleve our ears when we were told
(hedprlce of the genuine US-made Motorola brand KSN-1071 high
ormance tweeter. “With such a strong US dollar” they saidthe
price we offer to you is far below our current replacement cost.
This HI-FI 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 piezo elemerts
provide a wide (90°) disperslon horizontally. with a narrow 30°
dispersion vertically. Sensltivity s 98dB @ 2-8V @ Ysm. Frequency
response eastly 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.
specs, mounting details etc.
The KSN-1071 normally sells for a very reasonable $24.00
each (pre devaluation). While stocks last, this unit is available from
Jaycar for the ridiculously low price of $ 12.95 eachf That's
right! A high quality, high power HIl Fl tweeter for a pittance!
HURRY

Cat CT-1918

ONLY $12.95 eacn

240V MAINS LEADS -
CANNON LNE PLUG

We have a small quantity of mouided 240V pl! r‘?Ecm alength of 3 wire
sheathed cord terminated with a Cannon XLR-LNE- 11C line socket. (Le.
the STANDARD 240V Cannon line connector). The cord length varies.
The XLR-LNE-11C sells normally for $6.50, but because these factory-
made lead assemblies have been used the WHOLE THING can be
bought for $31 No cat number - goods at the Concord Salvage
Warehouse ONLY Mail orders O.K but add $2.00 P&P.

DEPEND ON JAYCAR

PLUGPACK BARGAIN

Plug PacK s uivwii gve a DC output of 1. 3 or 4%V
@ 250mA (max) A switch on the back of the unit changes the voltage. It
ts also supplied with a 1 6m cord, polarity reversing plug and multtway
connedting plug We have over 500 of them.

This voltage range is fairly useless except for small transistor radios.
calculators etc. At this price however, it's worth having one or two for the
mevitable occasion when such a power source Is required

Cat. MP:3002
ONLY $2.95

You could pay over $10 elsewhere!

A

3C-2V 75 Ohm COAX - 7 metres??

Seven metres? Well this is a pack of 7 metres of high quality coax cable
Why seven metres is beyond us except that it was thought to be the
most asked for length and why not therefore prepack it? The bean
counters got their sums wrong because it did not sell’ 7 unterminated
metres would normally cost $3.50. Jaycar has a fair quantity of these
fatrly usefull lengths for only $2.00 which amounts to a substantial
saving'

ONLY $2.00/7 metres

m Cai. HP-1360

VHF Video/Audio Modulator
A SCOOP PURCHASE of a high quality modulator that accepts AUDIO &
VIDEO inputs. It is very stable & was originally used in a famous brand
Teletext Decoder. BRAND NEW - QUANTITIES LIMITED.

catrisos $7.95

SPECIAL!!
UAAR170 LED Bar Display

This device will drive up to 10 LEDs In a bar type display. It will only
dluminate the most significant LED and therefore the display will appear
as a moving dot 16 PIN DIL package. Data supplied if asked for

WORTH $3.50
ONLY $2
Cat ZL-3179
or 10 up
$1.50 ea.

CASSETTE DECK MECHANISMS

We have made a small purchase of plano-key type cassette mechanisms
They are brand new. All are fitted with (mono) record and erase heads.
motor etc, someare wired and have plastic knobs on the actuating keys
and others are not wired and do not have plastic knobs on the actuating
keys They are ideal for experiments and can be fitted with stereo heads

Um( fitted with knobs, wiring, et

o xcasio S 18.9%5

Unit fitted with all parts but ao wiring or knobs.

cxcao S$9.95

RAILWAY MODELLERS NOTE!
NEC Brand Reed Relay

This beautiful litle relay measures 29{L) x 12(W) x D)

separate SPST (i e DPST) accessable contacts. The coil is rated at 48V
but will operate the dry reeds at a lower voltage. The unit is meant for
PCB mounting

This relay Is ideal for raitway modellers. It is a very high quality relay.
Cat §Y-4065

ONLY $1.00 each

/

i |

>

NEW! Longer TV plug-to-socket
Fily leads (75 ohm)
Cat. AV-6580 18 metre Plugto-Plug $5.20
Cat AV-6582 1.8 metre Plugto-Socket $ 3. 85
Cat. AV-6584 4.5 metre Plugto-Plug $3.95
NEW! Cat. AV-6585 4.5 metre Plugto-Socket $5.95
Cat. AV-6586 10 metre Plug-to-Plug $9. 75
NEW! Cat. AV-6587 10 metre Plugto-Socket $ 10.95

(-~ - el

Solderiess BNC lIne plug T cn:bie:
you to terminate coax In the field without a soldeting iron! Rellable
screw connection withstands flexing

cat. PP0652 ONLY $2.75
B
8-

/s’ (6mm) BRASS

Clearance Spacers
Bulk packs - from as low as 6¢ each!
We are pleased to announce that we are having these MADE [N,
AUSTRALIA They are high quality. natural brass finish and wil
allow a4BA screwto pass lhroughwith clearance. They are 4" dia

as well
YOU CAN BUY THEM FROM US IN PACKS OF
u‘,.-‘ 8 ca vrosc0 § 0.95
o 100 ca ros70 8 8.50
500 c. 1ros7t $30.00




FOR GREAT SPECIALS?

(BOOK BARCAINST?!!
40% OFF all books

shown below
Computer Controlier Cookbook

This amazing practical book shows you how to BUILD peripherals for
your personal computer. But not ordinary peripherals, EXCITING thin,
like aeroplane wheel/joysticks. raclng car steering wheels, sketch pads.
super joysticks. lootpedals. etc. It also shows you how to re-bulld
paddles and joysticks to improve their performance. Complete plans
are provided for all projects (many of which are constructed out of
wood). An absolutely amazing book full of practical information.
Specific teference is made to Atari & Apple computers. but the designs
easily relate to other PC’s. (Reference is made to VIC-20, IBM-PC and
Tandy units). There is also an electronics tutorial section on mechanical
construction, a few program listings for testing your completed units
197 pages. 210(w) x 275(h)ymm
cau BM0s00 NORMALLY $19.95

NOW $11.97

Design of OP-AMP Circuits
with Experiments

A series of 35 expenments ilkustrates the design and operation of linear
amplifiers, differentiators and integrators, voltage and cufrent convertors.
active filters, and lots more

224 pages. 51 x 8%. soft cover.

Cat 85052 prOyRPMALLY $15.95
NOW $9.57

Regulated Power Supplies
3rd Edition

The newest, most comprehensive discussion on intemal architecture
and operation of the latest solid-state regulators Thoroughly explains
when regulated supplies are needed and how to incorporate them into
your design projects. Discusses modern, practical circuitry including
hinear and switching circusts and late ICs. A valuable asset for any
technictan or engmneer involved m servicing or design

424 pages. 52 x 84, soft cover

Cat. B5-0526

NORMALLY $27.95
NOW $16.77

CABLE TELEVISION
2nd Edition

Deslgned for the engineer or technician wishing to imptove his
knowledge of cabie television Each component of the cable system is
examined separately and in relation to the system as a whoie
Component testing. trobleshooting. notse reductlon, and system fadure
are discussed. Contans vaiuable information on the relatively new
areas of fibreoptics and communications satellites

392 pages. 5% x 8Y4. soft cover

NORMALLY $21.00
NOW $12.60

Mostily BASIC: Applications
for your Apple Il, book 2

Provides you with 28 ready-to-use BASIC language programs which
have been completely tested and debugged for use on your Apple II.
Includes a telephone dialler, digital stopwatch. spelling test. a house
buying guide. mileage calculator, and many others useful to
businessmen, | yists. sClentists. and computer enthusiasts.

160 pages. 8% x 11%. comb bound

Cat BS-0600

NORMALLY $17.95
NOW $10.77

The 68000: Principles &

Programming
An easy-to-read. systematic approach to the 68000 advanced |6-bit
microprocessor. Guides you through the complex architecture. mst:
ruction set pinouts. and interfacing techniques. Written for design
englneers and students.
240 pages. 5% x 8%2. soft bound

Cat BSO!
NORMALLY $24.95
NOW $14.97

8080/8085 Software Design
Book 1. Gives you a thorough and detalied iook at programming in
assembly Iandguage for the 8080 or the 8085 mucroprocessors. Includes
a compiete discussion of the B0B0/8085 irstruction sets and mter-
facing techniques.

Cat BS.0590
336 pages. S¥2 x 8%, soft bound

NORMALLY $17.95
k NOW $10.77

Dilgital Counter Handbook

A comprehensive source for anyone who is interested In digital
counters Explains hvow electronuc digttal counters work so that scientists.
engineers, service technicians, and experimenters can understand and
use them more effectively. This down-to-earth handbook provides a
wealth of practical and detailed technical ifformation on the operation.
specifications and applications of digital counters

264 pages, S¥2 x BY4. soft bound

Cat. BS-0558

NORMALLY $15.95
NOW $9.57

video Fundamentals
Apractical handbook for entry-level video users. Presents money saving
ideas on choosing the right video equipment step by-step instructions
(with detailed diagrams) for making audio dubs, duplicating tapes. et
and planning video programs from script development to location
shooting.
Cat. BS-0646

NORMALLY $22.95
NOW $13.77

How t-0 Read Schematic
Diagroms - 3rd Edition

Leam to successfully read schematics - the “roadmaps ' of electronic
circuits Defines many of the newer symbols Including logic gates and
ovides up-to-date definitlons of many electronic symbols. Author
errington shows you how various components are combined to form
circuits and takes you step by step through a schematlc for a radio
recetve
192 pages. 5"
Cat BS0538
NORMALLY $10.95

NOW $6.57

Microcomputers for Business
Applications

Consultant Willlam Barden discusses the considerations Involved in
choosing a microcomputer system for a small business and what kind
of advantage will result. Helps you avoid traps and get the most for your
money. Includes a simple inventory program you can use. a glossary.
and more This small investment can produce big returns.

256 pages. 5¥2 x 8%, soft bound

Cat BS-0602

NORMALLY $15.95
NOW $9.57

x 8V, soft bound

aycar

ELECTRONICS

Incorporating ELECTRONIC AGENCIES

NUMBER 1 FOR KITS

MAIL ORDER HOTLINE (02) 636 1300

N.s.W.
SHOWROOMS

HEAD OFFICE: 7/9 Rawson Street. AUBURN 2144.
Tel (02) 643 2000 Telex: 72293
SHOP HOURS
Carlingford. Hurstville 8 Gore Hill

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

Mon-Fn1: 830am 53:_)pm Thurs 8 30pm. Sat dpm
ord

C
Mon-Fri 9am - 5 30pm. Sar 4pm

SPECIAL
ANNOUNCEMENT7T

We. have been very successful in the last few years
passing manufacturers distress stock at low prices to
you, the customer. On many occasions manufacturers
have landed stock in small quantities that has not been
sufficient to advertlse and distribute through all our
stores. Some of the items offered have been unbelievable!!!
We have decided to do something about this dilemma
Jaycar has converted our centrally located Concord store

T SAIVAGE
WAREHOUSE

This store will be the ONLY location where you will find
incredible bargains in new & used equipment, surplus
components and some company stock that is not
worthy of repair but valuable in itself.

The Concord store will still carry all the regular Jaycar
lines but the surplus will be IN ADDITION to this stock.
We will not have the space in our ads to describe the
stock there. Many ofthe specials are in limited quantitles
as well

So call in to the SALVAGE WAREHOUSE and
trowse. We guarantee that you will find some incredible
bargains!'

VNS8S8 AF(A) Power MOSFET
Transistcor

40% OFF JULY ONLY

Cat ZT-2294 -
WAS $4.95
NOW $2.97 —

MONO-TO-STEREO ADAPTOR - VCR
STEREO ADAPTOR

This unit will take a mono hne input and convert it to 2 x "Psuedo
stereo outputs. You can use it to Create a stereo effect from mono
sources such as TV, AM gadio. VCR's etc. (It Is not a stereo decoder for
AM radio ot TV)

Inputs and outputs RCA sockets. Dimensions 110 x 130 x 32mm
Comes complete with 240V plug pack)

Cat. AV-6506
NORMALLY $37.50
THIS MONTH 30% OFF

ONLY $26.25

SYDNEY: 117 York Street Tel (02) 267 1614

CARLINGFORD: Cor. Carfingford & Pennant Hills Road. Tel: (02) 872 4444
CONCORD: 115/117 Parramaita Road Tel (02) 745 3077

HURSTVILLE: 121 Forest Road Tel (02) 570 7000

GORE HILL: 188/192 Pactfic Highway (Cnr Bellevue Avenue) 439 4799

QUEENSLAND BURANDA: 144 Logan Road Tel (07) 393 0777
MAIL ORDERS: P.O. Box 480, AUBURN 2144. Tel: (02) 643 2000

POST & PACKING
5 - $9.99 82.00
$10 - 32499

COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY $12

MANUFACTURERS/WHOLESALERS!!

Turn surplus stock into cashi!
Jaycar will purchase your surplus stock of components,
electronic equipment or traded-in gear in good condition.
We are continually on the lookout for sources of prime
quality merchandise that can be resold to electronic
enthusiasts

CALL Gary Johnston or
Bruce Routiley NOW
(02) 643 2000

MAIL ORDER VIA
YOUR PHONE



SIGHT AND SOUND REVIEW

Philips’ VR 6940/75
stereo VCR

A SOUND INVESTMENT

The focus on stereo VCRs is usually on the stereo but there
is obviously more to them than that. This review looks
seriously at both video performance and audio performance,

with good reports for the user.

AS THIS REVIEW goes to press, the Aus-
tralian distributors of stereo video recorders
and the companies which market the soft-
ware are preparing to release local industry
standards for stereo video software. These
standards are intended to define the mini-
mum performance requirements for both
VHS and Beta format stereo video tapes
which will then qualify for the title “hi-fi
stereo video™.

Stereo VCR receivers are now an estab-
lished part of the ‘hi-fi’ scene, and Philips
Industries (Australia) has devoted consider-
able attention to making its presence felt in
this new and burgeoning field. Philips, and
its parent organization at Eindhoven in Hol-
land, have been actively involved in produc-
ing VCRs for more than a decade. In that
time span, they have developed two of their
own systems which although technically ex-
cellent suffered from the problem of incom-
patibility with the other systems in the mar-
ket place. Philips has now realized that
‘when you go it alone’ you run the risk of
market-place rejection and has finally suc-
cumbed to those pressures. As a conse-
quence, it has accepted VHS as the basic
consumer VCR system. There tends to be a
European preference for VHS type format
and it is in Europe that Philips has its largest
consumer market.

Whilst the other manufacturers of stereo
VCRs have produced a wide range of tech-
nically innovative and generally outstanding
machines, most of the marketing people (in
those other firms) have tended to stress the
differences in the ergonomic characteristics
between stereo VCR machines and conven-
tional audio stereo recorders.

By contrast, the engineers and marketing
personnel at Philips have perceived the
similarity in the operational characteristics
of a VCR with those of a conventional
audio cassette recorder. As a consequence,
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they have once more gone against the tide
and have endeavoured to unify the opera-
tional controls. This constitutes what most
of us would perceive as an obvious ergo-
nomic feature in the design of the unit and
the new owner immediately feels at home
with the controls, rapidly able to use both
the audio and video controls. This particu-
lar feature is the most important design dif-
ference between this stereo VCR and the
majority of others in the market place.

Features

The front panel of the Philips
VR 6940/75 VCR is black, which is a colour
that Philips only recently adopted after two
generations of using natural wood, followed
by a generation of brushed satin aluminium
(silver) front panels.

The front panel is divided into five sepa-
rate sections with the top left hand section
incorporating the front loading cassette well
with Dolby noise reduction ‘logo’ embla-
zoned thereon.

To the left of the cassette well is an unu-
sual CASSETTE EJECT button which only
illuminates when there is a cassette inside
the recorder (2 nice touch). Immediately
below this is a STANDBY switch which is
similarly illuminated when the unit is in the
standby mode.

Immediately below the cassette well is a
large recessed display module which pro-
vides information on the time, the day of
the week and an entirely separate digital
clock on which the unattended recording
times are programmed. The main time
clock is backed up by an internal battery so
that if the mains supply is cut off, or if you
take the recorder to another room, you do
not have to reprogramme the clock, timer
of other critical information as I have found
with my present home VCR. This is a ‘big
plus’.

Louis Challis

On the right hand side of the display
module is a four digit counter and a series of
additional displays which provide data on
the TV channel selected supplemented by a
series of arrows and other coding. These in-
clude a red light to indicate the recording
mode and a series of LEDs and numbers to
indicate the length of tape. The display also
provides information on the length of tape
remaining, the counter memory data, the
state of automatic programme search and
information on the audio dubbing mode.

Most of these functions and the data in-
puts are controlled by the adjacent set of
controls located behind the hinged supple-
mentary control panel which is located on
the right hand side of the cassette well. The
display module provides additional infor-
mation on the activation of the pause/still
mode when the VCR is in the record mode.
This display also indicates whether there is
dew on the heads, whether the recorderis in
the bi-lingual mode, whether the timer is ac-
tivated and whether the Dolby noise reduc-
tion system is in operation. It also provides
information in a well conceived approach
on the preset programmes for daily record-
ing, for the next seven days and for the
period eight to fourteen days ahead. The
controls for all of these functions are all
located in a drop down panel located im-
mediately to the right of the cassette well.

On the right hand side of the display are
three push buttons, the first of which is for
the instant time recording indicator, the sec-
ond for counter reset and the third for acti-
vating the counter memory.

The right hand side of the front panel fea-
tures an unusual flip-down cover which not
only hides the less frequently used controls,
but also incorporates a series of ‘sensa-
touch’ switches. These sensa-touch controls
are located on the internal horizontal sur-
face of the panel and have four different



colour codes to indicate their functional
relationships. The picture controls are col-
oured grey, the audio/video controls are
blue, the timer controls are clearly identi-
fied by the use of red and the automatic pro-
gramme controls by a turquoise colour.

The timer controls provide for extended
programming of the 14 day timer, as well as
for the automatic programme search facili-
ties, and are located on the inner surface of
the drop down lid. There is an equal num-
ber of other controls located on the vertical
surface behind this cover, which control the
picture adjustment, still tracking and left
and right headphone adjustments.

These colour-coded controls are supple-
mented by a series of conventional switches
for Dolby B noise reduction, the audio cir-
cuit for linear, mixed or hi-fi monitoring of
the left and/or right audio tracks as well as
the controls for manual or automatic audio
recording. The last of these controls facili-
tates selection of audio alone or audio plus
video or the source of the audio inputs from
radio, auxiliary or tuner inputs.

The bottom row of controls operates in
association with the timer controls on the
drop down lid and provides the separate
functions required for the timer mode
switches associated with normal start and
length of tape. Adjacent to this is the
mono/auto bi-lingual switch and last but not
least are the automatic search controls, all
of which are neatly colour coded to clearly
identify mono or auto and automatic search
selection.

These are the controls that you would not
want children, let alone friends to tamper
with and consequently the provision of an
effective cover is very sensible.

The main functional controls are pro-
vided on the front panel immediately below
this drop down cover. They feature the sen-
sible ergonomic design layout originally

developed for audio compact cassette re-
corders. These controls are both colour
coded and feature the now standardized
function symbols. The first of these is a
RECORD switch with a central red slider
control which has to be moved from left to
right to initiate the recording process. Adja-
cent to this is the audio DUBBING switch,
which facilitates adding a sound track to an
existing video recording. Next is a STOP
button featuring the now international ‘blue
square’ symbol, a PAUSE still button which
allows you to switch into the pause mode or
examine individual frame stills. The PLAY
button is flanked on either side by the
FAST REWIND button which also pro-
vides video search capability, and FAST
FORWARD buttons for video search. The
last control in this group is a FRAME
ADVANCE button which allows you to ad-
vance the individual frames one at a time in
the pause/still mode.

At the right hand end of the front panel is
a pair of vertical sliding audio signal attenu-
ator controls. These flank a pair of cali-
brated LED level displays which cover the
audible signal range from —20 to +8 VU.
Whilst this marriage of control and display
may initially seem to be a relatively unusual
format, it is nonetheless well conceived.

At the extreme right hand side of the
front panel are a pair of channel selector
buttons which facilitate an upward or down-
ward channel search mode. The channel sel-
ected is displayed at the right hand side of
the display module. Below this is a head-
phone socket for a conventional 6.5 mm
diameter tip ring and sleeve stereo head-
phone jack.

Immediately below the main controls is
yet another flip down cover behind which
the infrared remote control is neatly stored
when not in use. Adjacent to this are the
input sockets for the left and right channel

PHILIPS VHS STEREO VCR MODEL
VR 6940/75

Dimensions: 430 mm (wide) x 390 mm
(deep} x 93 mm (high)

Weight: 12 kg

Manufactured: In Japan by Philips

RRP: $1,300

microphones. The remote control dupli-
cates all of the main controls located on the
front panel, together with pause/still, power
on/off, single frame advance, ten channel
direct selection, channel up/down selection,
as well as an audio volume control.

At the right hand front of the top of the
cabinet is yet another cover below which the
16-channel selector tuning controls are
located. These provide individual channel
tuning capabilities in the VHF low band
(channels 0-5), the VHF high band (chan-
nels 5A-11) and the UHF band (channels
28-69). Fortuitously, Philips has pretuned
all of these controls to the Australian capital
city television channels so that you are
spared the ‘agony’ of having to adjust the
VCR except in remote locations.

A small alignment tool is provided to
facilitate the individual channel alignment
in conjunction with the fine tuning thumb
wheel controls. Three additional switches
are provided for adjusting the automatic
blank section (ABS) scan system which is
used when playing back a tape on which
only the audio track is recorded. A separate
switch is provided for enhancing the colour
when the VCR is used in either poor signal
strength areas or is used with a poorly re-
corded video cassette. The last of these
switches is the automatic fine tuning (AFT)
switch which must be used when fine tuning
the individual tuner controls. Adjacent to

these is a small button which clears the »

ETI July 1985 — 35



Characteristics as measured.

T

[
|
4
il

102 8

in

T

memory when the programmed information
is faulty (as a result of extended power fail-
ure) or when you wish to delete ail the re-
corded information.

On the rear of the VCR a recessed panel
on the left hand side incorporates two pairs
of RCA type coaxial input sockets for left
and right audio channel inputs and outputs.
These are supplemented by a standardized
5-pin DIN socket which conveniently pro-
vides a single lead for connecting up your
audio amplifier for the same purpose. Im-
mediately adjacent are two BNC video in-
put/output sockets. Next is an antenna in
and a separate rf out socket. Immediately
adjacent is a switch for selecting either
channel 3 or channel 4 when monitoring the
output of the VCR on a conventional TV
set. The last control on the panel is a switch
which provides a test signal for your TV set.
Next to this is a miniature tip and sieeve
socket for controlling the camera pause
function when the VCR is used in conjunc-
tion with an external video camera.
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Objective testing

The objective testing of the audio capa-
bilities of the VCR provided some interest-
ing results because for the first time it was
decided that we should evaluate both the
audio and video characteristics of a piece of
video equipment.

In each case we evaluated the electrical
parameters in terms of the electrical path
through the video recorder without intro-
ducing the magnetic tape which we have
designated as the ‘EE’ signal and again
separately evaluated after being recorded
and played back through the video record-
er. This enabled us to separate out the video
recorder magnetic playback path from the
rest of the clectronics in our objective
analysis.

The first set of parameters we evaluated
were the chroma linearities for the RGB
pattern on a vectorscope. This revealed a
considerable degree of phase ‘twittering’
and what I would describe as ‘normal jitter’
for a consumer VHS VCR. This same pat-

tern was evaluated in the colour-bar chroma
wave form. Once again the jitter character-
istics were clearly evident together with the
impact of the field tilt which resulted in ob-
vious blurring in all the photographs we
took. This was particularly evident for each
of the test signals evaluated following their
passing through the record/replay heads of
the recorder.

The multi-burst video frequency response
using the VR 6940/75 analyzer revealed that
the frequency response of the luminance
circuitry extends to a frequency just over
2 MHz at which point it starts to fall rapidly
to below the —6 dB point. The burst also
shows the peaking response of the circuitry
to the chrominance subcarrier at
4.43361875 MHz. The level of the peak at
the chrominance subcarrier frequency is ac-
ceptable but not outstanding.

The record/playback staircase linearity
response is excellent and although there is
measurable jitter, this does not significantly
impair the overall video lineanty.



SIGHT AND SOUND REVIEW

MEASURED PERFORMANCE OF PHILIPS VR 6940/75 VIDEO RECORDER
Serial No. 6903
VIDEO PERFORMANCE
Luminance bandwidth 2 MHz
Step Response linearity better than 3%
Chrominance response above average
Linearity at 50% luminance above average.
Video gain  above average
Video fleld tilt below average.
Still performance line smudging evident.
. . . Sensitivity 120 microvolts
Staircase luminance linearity (record-playback).
AUDIO PERFORMANCE
RECORD TO REPLAY RESPONSE (see graph)
Tape :- TDK Super Avilyn EI80
Level Lower -3 dB Point Upper -3dB Point
+8 VU 25 Hz 20kHz
0 VU 27 Hz 20kHz
-10 VU 27 Hz 20kHz
SIGNAL TO NOISE RATIO (see graph)
Re + 8 VU 67 dB(Lin) 77 dB(A)
ERASURE RATIO
for | kHz signal recorded at 0 VU)
Tape :- TDC Super Avilyh E180
11748
MEASURED WOW & FLUTTER 0.004 %
LINEARITY
INPUT LEVEL dB QUTPUT LEVEL dB
+8 +6.1
0 0
-10 -10
-20 -19.8
-30 -30.2
-40 -41.4
-50 -52.8
-60 -63.8
-70 <44
-80 -84.6
-90 -94.8
CROSS TALK
Better than 76 dB from 30 Hz to 20 kHz.
AUDIO TAPE DROP QUT
At -60 VU less than 0.3 peak over extended time sample.
HARMONIC DISTORTION
At IkHz
INPUT = +8VU ovu -6.0vU -20.0vU
2nd -47.6 -50.9 =54, -55.7 dB
3rd -50.0 -57.2 -66.7 - dB
4th - - - - dB
Sth - - - & dB
THD 0.52 0.32 0.20 0.16 %
At 100Hz
INPUT = +8VU ovu -6.0VU -20.0 vU
2nd -40.5 -46.0 -56.3 =45.1 dB
3rd -42.9 -46.3 -45.9 -46.1 dB
4th -69.6 - = - dB
5th -55.9 -56.6 -57.2 -60.5 dB
THD 1.20 0.71 0.55 0.75 %
At 6.3 kHz
INPUT = +8VU ovu -6.0vU -20.0VU
2nd -42.3 -46.7 -51.2 Below Noise dB
3rd -35.8 -45.1 -56.2 Below Noise dB
4th -68.2 - - Below Noise dB
S5th L - - Below Noise dB
THD 1.79 0.72 0.32 - %
Vectorscope of colour bars (record-playback).
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SIGHT AND SOUND REVIEW

The objective assessment of the video
electronics circuitry, in which the magnetic
recording system was excluded, is remark-
ably smooth, flat with excellent linearity.
The objective assessment of the magnetic
circuitry reveals a performance which is
slightly above average but by no means
outstanding.

The assessment of the audio characteris-
tics of the recorder was far more rewarding.
The first and most obvious question is the
record to replay frequency response of the
VCR when operating in the stereo hi-fi
mode. The test revealed that the frequency
response was +0 —1dB from 60 Hz to
20 kHz and +0 —3 dB from 30 Hz to well
beyond 20 kHz. The linearity of this fre-
quency response over the range 50 Hz to
20 kHz is extremely good and exhibits a de-
gree of ‘flatness’ better than we would ex-
pect to find in most conventional audio
compact cassette recorders.

The lower end of the frequency spectrum
rolls over with the same basic characteristics
as those exhibited by the Technics NV-850-
A stereo VCR. If anything the response of
this recorder is even flatter as the slight rise
of the frequency response in the region
8 kHz to 16 kHz is much less pronounced
(see “Stereo Hi-Fi VCRs” review, Novem-
ber 1984). It is my belief that the low fre-
quency drooping response is a deliberate
feature incorporated to improve the overall
signal-to-noise characteristics of the VHS
type stereo VCRs.

The Philips VR 6940/75 stereo VCR
achieves an unweighted signal-to-noise ratio
of 67 dB and an A-weighted signal-to-noise
ratio of 77 dB(A) (re the +8 VU level).
This performance whilst good and meeting
the requirements of the new hi-fi stereo
VCR standard, is not quite as good as that
provided by either the Technics NV-850-A
or Sony SL-HF 100AS VCRs or a number
of other hi-fi stereo VCRs, which we have
evaluated.

The erasure ratio for a 1 kHz signal re-
corded at 0 VU was quite outstanding and it
achieved an erasure ratio of greater than
117 dB which is substantially better than
that provided by either the Technics or
Sony stereo VCRs.

The measured crosstalk between left and
right channels was also markedly superior
to the performance exhibited by other
stereo VCRs achieving a separation of bet-
ter than 76 dB at all frequencies between
30 Hz and 20 kHz.

The measured wow and flutter was ex-
tremely low and also better than that mea-
sured on other stereo VCRs. The flutter
was a remarkably low 0.004%. The fre-
quency linearity was particularly good in the
region0 VU to —30 VU but there was obvi-
ous and measurable non-linearity in the

40 to —90 VU range, as well as in the 0 to
+8 VU range. This non-linearity is sympto-
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matic of either encoding or decoding chip
non-linearity and would manifest itself as a
slight increase in measured distortion at
very high levels and conversely at very low
levels. A comparison of the measured dis-
tortion of this unit with those of the Tech-
nics NV-850-A reveals that the distortion
characteristics are measurably higher in this
unit, although I must acknowledge, still
quite acceptable.

The assessment of audio tape drop out
peformed at —60 VU revealed a remark-
ably linear performance with total non-
uniformity of less than 0.3 dB peak-to-peak
over an extended time sample.

The overall objective performance of the
audio section of the VCR revealed itself to
be good, but not superlative.

Subjective testing

The subjective evaluation of the Philips
stereo VCR quickly revealed how delight-
fully simple this unit is in its practical usage
and how functional its controls actually are,
from an ergonomic standpoint. Both the
picture controls and audio system controls
proved to be a delightfully easy to use and
generally superior to the other hi-fi stereo
or conventional VCRs that I have previ-
ously reviewed.

I evaluated the VCR with a series of pre-
recorded stereo VCR tapes in conjunction
with a Sony Profeel monitor using the inte-
gral stereo amplifiers connected to a pair of
Sony APM22ES speakers.

This revealed an audio quality which was
outstanding and better than that provided
by many so called ‘hi-fi systems’.

After that I connected the VR 6940/75 to
my conventional monitoring reference sys-
tem and recorded a series of tapes using CD
discs, conventional microgroove recordings
and even recorded some stereo FM broad-
casts for comparison purposes.

When replaying the recorder in synchro-
nism with the original programme content
on a CD disc, it proved to be an almost im-
possible task to detect the difference be-
tween the two formats, irrespective of
whether the music was classical or popular.

After a protracted period and with care-
ful listening, I was, however, able to detect

small differences but only under well con-
trolled conditions and through cyclical AB
comparisons. With conventional recordings
(which have an inferior dynamic range) and
with material recorded from the FM broad-
casts, I was unable to pick any subjective
difference between the two formats.

The Philips VR 6940/75 stero VCR re-
corder provides excellent acoustic quality,
which in most respects is superior to any
reel-to-reel or audio compact cassette re-
corder currently available. With a recording
time capability of more than three hours
(depending on the tape) and the capacity to
record a complete concert without needing
to turn the tape over, it provides a facility
which will prove to be as attractive as it is
practical.

My only criticisms of this VCR relate
firstly to the slow motion and still capabil-
ities of the video section which did not
prove to be as good as those provided by
either the Technics NV-850-A or the Sony
SL-HF 100AS. As this is a function that
most people will rarely use, this does not
really constitute a strong criticism. My sec-
ond criticism relates to the speed of
response of the video recorder which is
noticeably slow. This may prove to be dis-
concerting for some users, particularly
when attempting to use the recorder as a hi-
fi audio recorder.

This Philips VR 6940/75 VCR provides
reasonable video and excellent audio per-
formance. With a recommended retail price
of the order of $1300, it offers many user
desired features together with an audio per-
formance which is quite outstanding. Its ex-
cellent ergonomic features and sensible 14-
day programming will provide extremely
easy usage. It does credit to its Australian
designers. [

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.
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ALL ELECTRONIC COMPONENTS

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

KITSET SPECIALISTS—WHERE THE KITS KEEP COMING!!

AT LAST
THEY'RE
AVAILABLE!!

The fantastic ETI 1523
Digital Readout

Electronic Scales

Employing a unique sensing
technique, with a strain gauge
printed on the circuit board, this
project avoids the necessity of using
difficult to get strain gauge sensors,
linear pots, LVDTs, etc. It has
precision, four-digit readout, and
three ranges of 200g, 2kg and 5kg
full-scale.

e eti 1523 ELECTRONIC SCALES

Tired of wasting time counting thousands of small, fiddly
items—for example, transistors, resistors, 1/Cs, nuts, bolts,
springs, etc? Then this project is for you. Just weigh one item,
) then tip the whole box on and the scales will tell you precisely

how many items you have! FANTASTIC!!

BEST OF ALL, THE ETI 1523 IS AVAILABLE FOR A FRACTION OF THE

PRICE OF COMMERCIAL UNITS. YOU BUILD IT—AND SAVE § § §.
WE EVEN SUPPLY SOME MILITARY SPEC. COMPONENTS FOR ACCURACY!

Radio Microwave Radar Pulse Industrial
Importers [ ] Sales ® Equipment @  Equipment ® Equipment @ Techniques @ Electronics @ Instrumentation
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SIGHT AND SOUND NEWS

High

performance
component
system

AIWA’s recently released V-900
is a compact audio system that
enables high quality separate
components to function together
as an integral system.

This approach to audio de-
sign, uses a synchro perform-
ance audio network, known as
SPAN.

The V-900 is easy to use and
connection is simple enough,
using an audijo rack and thereby
avoiding the confusion of con-
nection cords.

Various component combina-
tions are possible. The basic ar-
rangement features the Lx-110
programmable linear tracking
DD turntable, the MX-90 inte-
grated amplifier with graphic
equalizer and input terminals for
a compact disc player, the TX-
110 AM/FM stereo tuner with
built-in timer, and the FX-90
auto-reverse cassette deck.

Consumer electronics

show

The first Australian Inter-
national Consumer Electronics
Exhibition will be staged at the
Royal Exhibition Building in

Melbourne from 21-27
September.
The organizers, Australian

Exhibition Services, plan to
make the exhibition an annual
event alternating between Mel-
bourne and Sydney, and say that
it will be similar to the Chicago
and Las Vegas shows in the
USA, though on a smaller scale.

To be known as the “CE
Show™, this year’s exhibition
will be the largest display of
domestic electronic equipment
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ever assembled in Australia. It is
primarily geared for those in the
trade and retailers; the organiz-
ers plan to fly in leading buyers¥]
from all states. However, the
public will also be admitted at
special times.

As the show concludes the
Friday before the VFL Grand
Final, and also coincides with
the Melbourne  Agricultural
Show week, good attendances
are expected.

For further details about the
CE Show contact Australian Ex-
hibition Services Pty Ltd, 424 St
Kilda Road, Melbourne, Vic

3004. (03)267-4500.

Integrated amplifier

JVC has used new digital amp
technology, the Gm Circuit, for
its top-of-the-line A-X900B in-
tegrated amplifier.

The Gm Circuit is actually
three different circuits: Gm vol-
ume, which provides 100 dB or
more of signal-to-noise ratio
(even at the nine o'clock posi-
tion of the volume control); Gm
selector, which reduces power
amp gain by 6 dB or 12 dB so
that noise is less apparent during
low-level listening; and Gm
driver, which reduces the effect
of counter-electromotive force
generated by the speakers.

The amplifier features a DAD
input, monitoring and dubbing
for up to three decks and gold-
plated PHONO and DAD
terminals.

Amp technologies include the
Dynamic Super-A, a high-gain
dc servo phono equalizer for
MM and MC cartridges, and a
low-impedance direct power
supply. Total harmonic distor-
tion is 0.0005% at 125 watt out-
put, and signal-to-noise ratio is
85dB phono (MM), 69 dB
phono (MC) and 109 dB tuner,
aux, DAD and tape (66 1HF/
DIN).




Akai CD players

Trouble finding tracks easily on digital compact discs? Two
new players from AKAI, the CD-A7 and CD-M88, have
selection controls — [TO] [AND] [WITHOUT] — marked in
plain English! Other features include 0.005% THD, 85 dB
channel separation and 90 dB dynamic range.

Kangaroos win

Congrats to Philips’ central industrial design division which
has taken out the honours in the national Industrial Designer
Consumer Product category of the annual Design Institute of
Australia Designer Awards. It was the Kangaroo range of
VCRs that impressed the judges.

JVC amp

The new Model A-X500VB amplifier from JVC promises
high performance and versatility for sound buffs who also
want a switcher for video inputs — it has switching capabilities
for two video sources plus a video recorder. Audio character-
istics include output power of 110 watts per channel, total har-
monic distortion of 0.002% at 105 watt output, and frequency
response of 3 Hz to 100 kHz +0 dB, —3 dB (8 ohms).

New turntables

Also from JVC is a new quartz-locked, fully automatic turnta-
ble, the QL-F320, with wow and flutter of 0.025% (Wrms),
0.045% (DIN) and signal-to-noise ratio of 78 dB (DIN-B).

Versatile enhancer

Bose’s latest offering, the RoomMate stereo system, attracted
considerable attention at this year’s Chicago Consumer Elec-
tronics Show. Hardly surprising — it’s a new concept which,
by simply plugging into a personal stereo, TV or VCR, pro-
vides room-filling high-fidelity sound. For further information
contact Bose Australia, 11 Muriel Ave, Rydalmere, NSW
2116. (02) 684-1255.

Smaller and smaller

A complete VHS video recording and playback system in a
single unit weighing just 1.9 kg, with a six to one power zoom
lens and no annoying connection cables . . . sounds good? It’s
catled VideoMovie GR-C1EA and to make it all possible JVC
has come up with several innovations including a new head
drum and loading system, and a single half-inch saticon, pic-
ture tube. For further information contact JVC Hagemeyer,
5-7 Garema Ct, Kingsgrove, NSW 2208. (02)750-3777.

High impedance cables

Five new pre-packaged leads have been added to QED’s
INCON range of interconnecting cables. Designed for high
impedance applications, they’re expected to be popular for
use with turntables and moving coil step-up devices.

Cassette decks

Teac has released two new cassette decks, the V-306C with
Dolby B&C noise reduction and the V-330 with Dolby B.
Both models feature LED peak level meters, frequency re-
sponse (metal) of 30 Hz to 16 kHz, and wow and flutter of
0.06% (Wrms). For further information contact Teac, 115
Whiteman St, Sth Melbourne, Vic 3205. (03)699-6000.

PAL compatibility

After impressing the TV and video industry with demonstra-
tions of its NTSC PR-7000 VHS Hi-Fi Dub Recorder in Syd-
ney and Melbourne earlier this year, JVC recently exhibited a
PAL unit. All major functions are either on, or accessible
from the front of the machine, including the test points —
GROUND-DRUM, PULSE-VIDEO, RF OQUT-HI-FI
AUDIO, RF OUT-NORMAL AUDIO. For further iniorma-
tion contact JVC Hagemeyer, 5-7 Garema Ct, Kingsgrove,
NSW 2008. (02)750-3777.

Improved cordless remote control VCR

With competition running high
in the video industry, improve-
ments to VCRs pop up constant-
ly. The latest pacesetter is the
Philips VR 6541 model which
includes features such as infra-
red remote control and elec-
tronic counter memory — previ-
ously available only with deluxe
models.

The VR 6541 is a refinement
of the Kangaroo range of VCRs
which took out the national
prize for consumer products in
the recent Design Institute of
Australia awards.

Its 11-function infrared re-
mote control unit has the usual
controls such as play, rewind,
video search, pause, etc, and it
can be used to change channels
or to place the unit on standby

operation. The  electronic
counter memory allows easy ac-
cess to pre-selected scenes by
simply pressing the memory set
button at the required point of a
recording and when the cassette
is subsequently rewound it will
automatically stop at the set
position.

The instant timer recording al-
lows two events to be pre-pro-
grammed  for  unattended
recording up to 14 days in ad-
vance or, alternatively, two
events can be pre-programmed
daily or weekly, and any one of
seven  different  recording
lengths can be selected in a sin-
gle operation.

The channel select system has
a digital readout showing which
of 16 pre-set VHF/UHF chan-

nels has been selected; the video
search controls on both the re-
corder and the remote unit are
claimed to activate a forward
and reverse search mode at least
10 times faster than normal
speeds. The automatic front
loading system has double cas-
sette insert protection so that a

pre-recorded cassette without a
protection tab will automatically
begin playback and at the end of
the recording will automatically
rewind. Another handy feature,
especially for professional users,
is a single control freeze frame
facility.



SIGHT AND SOUND NEWS

Audio video selector

Akai’s new SS-VS5 audio selector
acts as a control centre when
using audio and video systems
together. It has several advan-
tages including a computer con-
trolled signal flow display, as
well as audio and video pro-
cessor jacks and amplifier jacks.

All machines can remain con-
nected, simply requiring the
touch of a few buttons when you
want to use a particular hook-
up.
The SS-V5 enables three
VTRs to be operated at the
same time, simultaneously using

the EXT PROC function. Audio
mode includes stereo bilingual
capability and it is possible to
record an audio source onto a
video source. The selector also
has microcomputer controlled
input selector memory backup.

Total connection hook-up

consists of three VCRs, a video
disc player, monitor or TV, cas-
sette deck (audio amp), video
tuner, audio processor or PCM,
and video processor.

CD player with remote control

Teac Australia has just released
a new compact disc player with a
24 function infrared remote con-
trol. Called the PD-500, it is
440 mm wide and coloured
black, so it will fit in with most
standard sized hi fi systems.

The player has @ high beam
resolution, three beam laser
diode pick-up system and allows
random access of up to 12
tracks. It includes forward or re-
verse music search to find a
particular part on a track, as
well as forward or reverse music
skip to select a particular track.
There’s a repeat function for
any number of tracks or section
of a track, and an index opera-
tion to enable the repeat of a
particular tune on an indexed
encoded disc.
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Professional sound at home
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With its recently introduced
TLX Series Linear Efficiency
Loudspeakers, JBL claims to
provide recording studio tech-
nology for we humble living
room music buffs.

This improved sound is the
result of several technical ad-
vances, notably titanium lami-
nate tweeters and high polymer
woofers.

Titanium is an exceptionally
light, stiff material which gives

the (weeter the structural integ-
rity of a ‘hard’ dome and the
dampening characteristics of a
t nal soft dome. A clear
p! ellipse helps in flatten-
16 high frequency response
t owing the centre of the

Hence, the promise of
distortion and extended
frequency response.

woofers achieve optimum
stifiness through the use of a

low
SN

plasticized layer of high polymer
composite added to a pulp base.
This structure ensures that the
cone behaves more like a true
piston, with less rippling, less
cone fatigue and less strain — in
other words, distortion is re-
duced to inaudible levels.

Other features of the loud-
speakers include linear effi-
ciency response allowing room-
filling levels with just 10 watts
per channel, a multi-element
dividing network providing
seamless blending of the drivers
and using ‘bypass’ capacitors in
the crossover, solid enclosure
construction ~ with  floating
grilles, and in-line driver array.
The speakers are rated at 8
ohms.

Four models. are presently
available in the TLX Series,
ranging from the 165 mm TLX2
to the 250 mm TLX8.



COMPUTER
BOARDS

THE NEW ZRT-80 KIT
CRT TERMINAL BOARD!

A LOW COST Z-80 BASED SINLGE BOARD THAT
ONLY NEEDS AN ASCH KEYBOARD, POWER
SUPPLY AND VIDEO MONIOTR TO MAKE A
COMPLETE CRT TERMINAL. USE AS A
COMPUTER CONSOLE, OR WITH A MODEM OR
USE WITH ANY OF THE PHONE-LINE COMPUTER
SERVICES.

FEATURES:

® Uses a ZBOA and 6845 CRT Conlroller for powerful video
capabilities.

© RS232 at 16 BAUD Rates from 75 to 19.200.

@ 24 x B0 standard format (60 Hz)

¢ Optional formats form 24 x B0 (50 Hz) 10 64 lines x 96
characters (60 Hz).

@ Higher density formats require up to 3 additional 2K x 8 6116
RAAMS. Uses N.S. INS 8250 BAUD Rate Gen. and USART
combo IC

# 3 Terminal Emulation Modes which are Dip Switch selectable
These inicude the LSI-ADM3A, The Heath H-19, and the
Beshive

© Composite or Split Video

® Any polarity of video or sync

® Inverse Video Capablity

* Small Size: 6.5x 9 inches

BLANK PCB WITH 2716 CHAR. ROM,
2732 MON. ROM

ZRT-80 WITH 8 INCH SOURCE DISK .....$299
SOURCE DISKETTE - ADD $20
SET OF 2 CRYSTALS - ADD §12

LS100
256K S100 SOLID STATE DISK

STATE DISK SIMULATOR
CALLED THE “LIGHY-SPEED 100" BECAUSE IT OFFERS
AN OUTSTANDING INCREASE IN YOUR COMPUTER'S
PERFORMANCE WHEN COMPARED TO A MECHANICAL
FLOPPY DISK DRIVE
FEATURES:
8 256K on board. using + 5V 64K DRAMS,

Uses new Intel 8203-1 LSI Memory Controlier

Requires only 4 Dip Swiich Seiectable VO Pons

Runs on 8080 or Z80 $100 machines

Up 10 B LS-100 boards can be run together for 2 Meg. of On

Line Sohd State Disk Storage

Provisions for Battery back-up

Software 1o mate the LS-100 fo your CP/M 2.2 DOS 15

supphec

The LS-100 provides an increase i speed of up 1o 710 90

fimes on Disk Intensive Software.

Full 256K Kit Inctuding Tax $799

FOR BB 1!

- EPROM programming

Menu drive

software, will program 2716,

BIG BOARD Il
OVER 1,000 SOLD!

Jim Farguson. designer of the “Big Board™ disirbuted by Digitat
Research Compulers, produced this stunning computer “Big Board

FEATURES

# 4 MMz 280 CPU AND PERIPHERALS CHIPS: The Ferguson
computer runs at 4MHZ. its mondor code s lean, uses Mode 2
interrupts. and makes good use of the 280-A DMA chip

* 64K RAM + 4K STATIC GRT RAM 24K (E}PROM OR STATIC
RAM: Big Board §i” nas the three memary banks: Ihe first
memory bank has eight 4164 RAM's that provide 60K of user
space and 4K of monitor $0ace. The second memory bank has
two 2K 8nd 8 SRAMS lor the memory-mapped CRT display and
space for six 27328 or 2K 1 8 static RAMS. or pin compatible
(EYPROMS. the third memory banh is for RAM or ROM added to
the board via the STD bus Whether bought a8 & bare board. &
full Kit_ or assembied and tested. it comes wilh 8 450nS27324
EPROM containing the monitor.
MULTIPLE DENSITY CONTROLLER FOR S8/DS FLOPPY
DISKS: The “Big Board [I” compuler has & multiple density disk
controlier. it can use 1793 or BBT7 controlles chips The board
has two connectors 1or disk signat with 34 ping lor 5% dnves,
the other with 50 pins lot 8" drives.
VASTLY IMPROVED CAT DISPLAY: The “Big Board Ii” com
Duter uses 8 6845S CRT controlier 8nd BOO2 Video Atinbutes
conttolies 10 produce 8 Bispisy that will nval the display of quality
terminais Characters are formed by a 5 2 7 ot matnaon 18.75
KMz monitors ana 8 7 & 9 dot matiiz on $5.75 KHz monitors The

¢ Drogrammable with the detault display 24 hnes of

NNECTOR. "Big Board It” brings fls bus signals t
a convenient place on the PC board where users can soider a
STO sochel. bus cards can be plugged dwectly Into il and i ca
as well be connected by bus cabie 10 Ihdustry standard card
cages
A 280-4 510/0 = TWO ASYNCHRONOUS SYNCHRONOUS
SERIAL PORTS
TWO 2804 CTCs = EIGHT PROGRAMMABLE COUNTERS/
TIMERS: The “B:g Board i1” has two 280-A CTCs One 1s used to
10 8nd out of the 280-A CTCs One s used to clock
out of the Z80-A $10/Q, white the other is lor sys-

tems apphication use
PROM PROGRAMMING CIRCUITRY AND SOFTWARE: The
Big Boare Duter has circultry and drivers 10 program

27168 273204 N-COMp. (E)PROMS -

® CP/M CAPABILITY: CP/M with Russel! Smitn's CBIOS fof the
“BIG BOARD I1” 1 avallable (Dius tan) $230
The CBIOS 5™ or 8" ks avall separately (pius lax) $88
Cat K41015 NOW $595
Dius tas}
10% 1 Assembled and Tested S849
{plus tax!

2732, 2764

FEATURES

» Z80A CPU (4 MNZ}

# 65536 bytes of RAM

# Two RS232C 17O ports.

Ballery back up 1eattime clock and calendar.

Up to four. 8 inch or § 25 inch double sided. double density or
wingle density Noppy dish drives.

« Full STD Bus

* Designed tor C/PM. MP/M and CP/NET sysiems

(including 1ax) $459

PC 186 KIT

The Positronic Computers PC-186 single board
Computer is a general purpose microprocessor
based computer that Is specifically designed for
the small business and hobby computer market.
The PC-18 uses the APX 80186-3 (8MHz) or APX
80186-1 (10MHz2) microprocessor. By fully
utilizing all of the integrated features of the
80816 the PC-186 provides more features than is
found on any other single board computer.
FEATURES:

© 80816-3 (BMH2) or 80816-2 {10MH2) central processor

¢ Small size - only 203mm x 250mm

® Low power requifements

# 128k, 256k, 412, or 1 Mbyte of memory on board

© Parity checking on memory accesses

# Double density Floppy Disc Controlier for 8° 8 5 V/a" drives
© Digtal data separator requiring no adjustments

® Can controt Cipher Floppy tape

#® SASI hard disk mterface

© Two asynchronous senal channels

® Centronics parallel printer adaptes

¢ CMOS battery backed calender clock

* /O Expansion bus

# 16 Kbytes of EPROM (2764°s)

® Diagnostic and bootstrap in ROM

The PC-186 may be purchased as either a mini-kit
with only bare PCB and a minimum of necessary
components; a full kit with all parts necessary to
complete the construction of the PC/186; and as an
assembled and tested smgle board computer.
Please phone (03) 663 6580 for a price.

6809 “UNIBOARD”
NEW SINGLE BOARD COMPUTER
KIT!

Many software Drotessionals feel that the 6809 testures prot-ably
the mos1 powertul INBIrUCTion set svariable today on ANY 8 bit
micro. Now, at 1ast, all of that immense computing power is avarl
able at & ruly unbelgvably low price

CHECK THE FEATURES!

# 64K RAM using 4116 RAMS

« 6809E Motorola CPU

# Double Density Floppy Disk Controller tor either 5% or 8 inch
drives. Uses WD1703

# On £0ard B0 x 24 vidoo for 8 low cost console Uses 2716 Char.
Gen Programmable Formats. Uses 6845 CRY Controlier
ASCII Keyboard pasaliel input intertace 16522).
Seral 170 16551) tor R$232C of 20 MA |
Centronics compatible parsilel printes Intertace. (6522).
Buss 81pansion intertace with OMA Channel {6844).
Oual timer fof real clock applicalion
Powertul on board system monitor, (2732). Featutes commands
such as Go Ta. Altes, Fill, Move, Display, or Test Memory. Also
Read and Wnte Seciors Boot Normal, Unknown. and General
Fiex

# PC board 18 double sided. plated Ihrough solder masked, 11 »

- I‘ﬂ‘c!uaes the powertul 3rd generalion Motorola 6809 Processos.
1deal for colieges, O M's, industral and scientifet uses '
BLACK PC BOARD WITH PAL'S AND TWO EPROMS
$239

olus tax

5% OR 8 INCH SOURCE DISKETTE ADD $25
plus tex

COMPLETE KIT, FULLY SOCKETED, ALL OPTIONS ARE
STANDARD. NO EXTRAS TO BUY $599
including tax

Please aliow 4 weeks tor dehvery
YOUR CHOICE OF POPULAR DISK OPERATING
SYSTEMS.
FLEX tm from TSC Cat. $359
OS9 1m from Microwave Cat $459

RITRON MULTI

PURPOSE MODEM

Our New RITRON Multi Purpose
Modem has all the standards you
require.

Just check the Ritron’s features:

© CCITT v21 300 Buad Full duplex
o CCITT V23 1200/75

® Bell 103 300 Fuli duplex

® Bell 202 1200 Half duplex

® Auto answer, auto disconnect.
Telecom Approval No. C84/37/1134

$379

Ak AR A AR
We stock a full range of
computer connectors!

L 48 2 20 20 4% JB 4B ¢

IC SPECIALS
1-9 10+
8085 3.95 3.50
8155 495 4.00
8156 4.95 4.00
8212 195 1.75
8224 295 250
8226 2.50 2.00
8237 2.50 2.00
8253 450 4.00
8255 3.50 295
8257 3.95 3.00
8259 3.95 3.00
8279 3.95 3.00

COMPUTER AND DISK
DRIVE CASES AND
POWER SUPPLIES

54” DRIVES

1 x 5%a” Slimline Drive Case
X11001 Bare Case $49
X11011 Case and Pwr Supply $99
2 x 5V/a” Slimline Drive Case
X11001 Bare Case S69
X11012 Case & Pwr Supply $139
1 x 5¥%" Standard Drive Case
X11003 Bare Case $39
X11013 Case and Pwr Supply $99
2 x 5% Standard Drlve Case
X11004 Bare Case $59
X11014 Case & Pwr Supply $129
8" DRIVES

1x 8" Standard or 2 x 8" Slimline.
and computer Case (BB1)

X11006 Bare Case $99
X11016 Case & Pwr Supply $395
2 x 8" Slimline Drives and
Computer Case

(BB1 and BB2 etc)

X11007 Bare Case $145
X11017 Case & Pwr Supply $395
1 x 8" Slimline Drive Case

X11020 Bare Case $95
X11022 Case & Pwr Supply $159
Dual 8" Stimline Drive Case
X11025 Bare Case $99
X11026 Case & Pwr Supply $245
1 x 8" Standard Drive Case
X11009 Bare Case $99
X11019 Case & Pwr Supply $159
5" Hard Disk Drive Case

X11030 Bare Case $139
X11032 with Pwr Sup & Fan $475
5" Dual Slimline

Room for BB2 etc. under drives
X11005 Bare Case $149
X11015 Case & Pwr Supply $399

Errors and Ommissions Excepted

Rod Irving Eilectronics
42S 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
correspondanc
P.O.BOX 235
NORTHCOTE 3070

or phone ...

MAIL ORDER
HOT LINE

{03) 481 1436

POSTAGE RATES
$1-59.99
$10-324.99 .
$25-349.99
$50-$99.99
$100-199 .....
$200-3499 ... $10.00
$500plus ... $12.50
This is for basic postage
only, Comet Road freight,
bulky and fragiie items
wiil be charged at
different rates.

$2.00
$3.00
$4.00
$5.00
$7.50

Certified Post for orders
over $100 inciuded “free”!
Registered Post for orders
over $200 inciuded “free”!
Account orders from
schools, Government
Departments, Public Co.,
gratefully accepted. {Min.
order of $20).

For those of you who live in the
northern suburbs, call in to our
Northcote store and check out
first hand, our extensive range
and great in store bargains!




Where have
been all my ]

New additions to our semi

Digital
74LS Series
Type No. Description Cat No
74LS11 Triple 3-input AND gate Z-4912
74L821 Dual 4-input positive AND gate Z-4924
7415123 Dual monostable multivibrator Z-5310
74LS153 Dual 4-input multiplexer Z2-5315
7415157 Quad 2-input multiplexer Z-5287
74LS190 Up/down decade counter Z-4999
7415191 Up/down binary counter Z-5000
7415221 Dual monostable multivibrators (schmitt- Z-5296
trigger)
74LS240 Octal bufter/line driver Z-5298
7418241 Octal buffer/line driver Z-5293
7415244 Octal buffer/line driver Z-5294
7418245 Octal bus transceiver Z-5299
7415374 Octal D-type flip tiop Z-5297
74C Series CMOS
74C74 Dual D-type edge triggered flip flop 2-5372
74C157 Quad 2-input multiplexer Z-5374
74C173 4 Bit D-type register 2-5376
74C221 Dual monostable multivibrators (schmitt- Z-5378
trigger)
74C922 16 Key encoder Z-5380
4000 Series CMOS
4044 Quad 3-state NAND RS latch Z-4370
4528 Dual monostable Z-4366
Linear
LM319N High speed comparator Z-6049
LM335H Precision temperature sensor (TO-46) Z-6050
LM352 Precision temperature sensor (TO-92) Z-6051
LM336AZ2-5 2.5V Reference source Z-6036
LM336BZ5-0 2.5V Reference source Z-6037
LM1871N RC encoder Z-6103
LM1872N RC decoder Z2-6104
LM3046N NPN Transistor array Z-6107
LM10CLN Op amp/voltage reference Z-6084
LM13080N  Programmable power op amp Z2-6106
LM13600N  Dual transconductance amplifier Z-6113

LM78L0SCZ 3-Terminal 5V 100mA positive regulator Z-6108
LM78L12ACZ 3-Terminal 12V 100mA positive regulator 2-6110
LM78L15ACZ 3-Terminal 15V 100mA positive regulator Z-6111

Experimenter's Mobile

These great value CB's are not suitable
for Australia but are brand new and

factory surplus. They're ideal conversion
to 6 or 10M bands. For parts value alone
they're amazing value!
(No Warranty applies)
Cat J-1504 $3995

NOT LICENSABLE

IN AUSTRALIA

EAEY Not just your average LEDs: premium quatity types with
A

HUGE SAVIN

Clear Acrylic Spray

A fine colourless spray that is ideal for the protection
of front panels, etched screen print or Letraset

lettering. Will moisture proof components, TV aerial
terminations etc. 125 gram can. Cat N-1011

| ‘Phone’ Pad

At this crazy price, it's worth keeping one in the junk box:
just in case! This 12 key numeric pad with positive
movements is great for computer projects, etc.

Cat J-1001 WAS E ' 3299

BULK PACKS: the smart way
to buy components.
When you want to save up i 0% and more...

E-24 Metal Film Resistor Pack :
300 Pieces in E-24 series for where fine tolerances are needed.
Over $21 worth! Cat R-7020

E-12 Metal Film Resistor Pack.
300 more common values in our 1¢
Cat R-7015

Carbon Film Resistor Pack

Computer selected values to give you the maximum possible
usage. 5% quarter watt types — over $15 worth normally!
Cat R-7010

Greencap Pack

60 greencaps in one of the handiest packs we selll Values from
.001 to 0.22uF (depending on packs!) with voltage ratings of at
least 100V. Over $14 worth, Cat R-7040

Electrolytic Pack
55 top quality pcb mounting types (single ended) ranging from
2.2 10 470uF. Over $19 worth at normal prices. Cat R-7030

Ceramic Pack
Over 60 ceramics with voltages as high as 630V! (minimum
50V) in various useful values. Over $8.00 worth, Cat R-7050

Power Diode Pack

Another newey! 57 diodes. bridges and SCR's just right for the
junk box (you never know!ll) Power and g/p types included.
Over $25.00 worth Cat 2-3010

Signal Diode Pack
100 pieces of the most used signal diodes around: germaniums
& silicons, worth over $22.00! Cat 2-3005

Signal Transistor Pack

100 pieces of PNP & NPN small signal transistors - really
handy types. 100. Just right for that project. Over $18 worth!
Cat Z-3000

Premium LED Pack

types. Over $18 worth!

$§95
$495
s4 495
$4 495
$4 495

oer $4 T95

matched colours and brightness. 100 LEDs in 4 colours
$33 worth! Cat 2-3015



New Semi & IC Range

Type No Description Cat No Price Price
Ea 10up
4516 Synchronous up/down counter 2-4362 $2.30 $2.00

ADCO802LCN 8-Bit A to D converter (error+.5% LSB) Z-6833 $14.95 $13.50
DACOB00LCN 8-Bit D to A converter (non linearity +

0.19%FS) 2-6834 $4.80 $4.40
LM1458N Dual Bipolar Op Amp Z-6028 .85 .85
SN76604N  Servo Amplifier (RC) Z-6835 $5.25 $4.75
$C141D 400V/6A economy triac Z-4510 $1.60 $1.50
BC327 100MHz 0.8W PNP Amplitier Z-2240 38 .30
MJE340 20W NPN High Voltage Amp Z-2010 $1.20 $1.10
2N3904N 200MHz PNP Gen Purp Amp 2-2070 .20 .18
2N3905A 200MHz NPN Gen Purp Amp 2-2071 .20 18
2N3460 N Channel J-FET Z-2072 $2.60 $2.45
2N5486 N Channel J-FET Z-2073 .70 65
PN4360 P Channel J-FET Z-2074 .85 .8b
74HCO00 Quad 2-input NAND gate 2-5800 .90 .80
74HCO2 Quad 2-input NOR gate 2-5802 .80 .80
74HCO04 Hex inverter 2-5804 .90 .80
74HCO08 Quad 2-input AND gate Z-5808 $1.10 $1.00
74HC11N Triple 3-input Z-5811 $1.10 $1.00
74HC14 Hex Schmitt-Trigger Z-5814 $2.10 $2.00
74HC27 Dual J-K flip flop Z-5827 $1.10 $1.00
74HC30 8 input NAND gate Z-5830 $1.10 $1.00
74HC32 Quad 2-input OR gate Z-5832 $1.10 $1.00
74HC74 Dual D-type edge triggered flip flop 2-5874 $1.30 §1.10
74HC76 Dual J-K master/slave flip flop 2-5876 $1.30 $1.10
74HCB85 4 Bit magnitude comparator 2-5885 $1.80 $1.65
74HC86 Quad 2-input EXCLUSIVE OR gate 2-5886 $1.30 $1.10
74HC123 Dual re-triggerable monostable Z-5910 $1.80 $1.65
74HC138 Expandable 3/8 decoder Z-5915 $1.80 $1.65
74HC139 1 of 8 decoder/multiplexer 2-5920 $1.80 $1.65
74HC157 Quad 2-input multiplexer Z2-5925 $1.80 $1.65
74HC165 Par load 8-bit shift register Z-5930 $3.50 $3.25
74HC174 Hex D-type tlip flop 2-5935 $1.80 $1.65
74HC221 Dual monostable multivibrators (schmitt- 2-5940 $3.95 §3.65

trigger)
74HC240 Octal buftfer/line driver Z-5945 $3.50 $3.15
74HC244 Octai buffer/line driver Z-5950 $3.50 $3.15
74HC245 Octal bus transceiver Z-5955 $4.95 $4.50
74HC367 Hex bus driver & 3 state o/p Z-5960 $1.95 $1.80
T74HC373 Octal 3 state latch Z-5965 $4.10 $3.80

Big Savings on Cable Connectors

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 $4 99
Computer Flash Strobe

Manufacturer’s oversight — they forgot to putitina
body! We've been assured that they work and at this
price they're a real bargain. Everything's wired together,
all you need including the light sensor. Great value for

parts alone! Cat J-1002
s4 495

Clrcuit Included.
Quallty microswitches with positive switching action !

Micro Switches
These are Ideal wherever a limited switching movement is

required. Don’t miss this great deal! SPDT, 5A 12V or 3A 250V y

rating. Cat J-1004 ¢
Genuine Omron brand 9
Famous Brand Swann Switches
Great value press fit mounting Swann switches! 240V,
4Amp. Ideal for that project where appearance is important.

DPST Contacts. Cat J-1003 $1 20
Half Price Battery Ho!ders!

Universal fitting battery holders at an amazing LOW price!
Holds 4 'AA’ batteries and accepts standard battery snap
connector. Grab a few for the junkbox while the bargain’s hot!

Cat P-6124 WAS m 30¢

HOBBYISTS BARGAIN CENTRE.

Alas: our new catalogue is out and we missed this new 500V ceramic
capacitor range! Now in stock at your nearest DSE store
.or DSXpress.

All one low, low price: just 11¢ each or 8¢ each in ten or more of same type.

Size Cat No. Size Cat No.
0.8pF R-2410 56pF R-2453
2.7pF R-2421 100pF R-2485
3.3pF R-2423 150pF R-2489
5.6pF R-2429 220pF R-2493
15pF R-2439 270pF R-2495
18pF R-2441 330pF R-2496
27pF R-2445 560pF R-2501
High Voltage Ceramics

Specially intended for use on mains suppression, etc. ‘MN’ series 240V AC
continuous rated ceramics in three sizes:

0.1uF (Cat R-2720) $1.30 ea ($1.20 ea 10 up)
0.047uF  (Cat R-2725) 50¢ ea (45¢ ea 10 up)
0.01uF (Cat R-2730) 80¢ ea (75¢ ea 10 up)

And for really high voltages:
.001uF, (Cat R-2740) 1600V DC 80¢ ea (75¢ ea 10 up)

Matte Black
Spray Paint

A quick drying matte finish spray. Suitable for
giving your project that professional finish. Ideal
for spraying heatsinks to increase thermal efficiency. ‘

175 grams. Cat N-1070 ’
wassa2s $Q40 Tt

Do it with Diodes

BYX98300 Stud Diode, 300V 10 Amp Cat Z-3242 $2.75
LT2462-52 Dual Colour LED, Red/Green Cat Z-4070 .60
TL32555 LED 5 X 2mm Rectangular, Yellow Cat Z-4097 .40
FNDS07 7 segment LED Display Cat Z-4152 $1.65

A981/SC

PTY LTD

See page 77 for address details



Fast video

RAM

A multiport video RAM released by Texas Instruments could
reduce the costs of medium and high resolution bit-mapped

graphic display systems.

The dynamic RAM (DRAM)
will also enable the develop-
ment of larger monochrome
and colour screens by overcom-
ing the system restrictions of
standard DRAM devices. It
will also mean users of spread-
sheets and other graphics pro-
grams can display both text and
graphics on the same screen.

David Cartwright of TI's
Australian Semiconductor Divi-
sion says the new device, the
TMS4161, is the first MOS
memory product to combine a
64K-bit DRAM with a 256-bit

shift register.

“Until now devices used for
bit-mapped graphics have had
only a single random-access
port,” he explained. “So there
has always been a bottleneck
restricting the data flow needed
by the system. The processor
needs to have access to the
memory to update it, but at the
same time the memory has to
be outputting the data to meet
the refresh requirements so the
display doesn’t fade.

“As a result the processor
and the display refresh control-

ler have had to contend for a
finitt number of available
memory cycles through the one
port. The number of refresh
cycles could not be reduced
much below 70% of those
available without making the
screen flicker,” he said.

By replacing the standard
DRAMs with multiport video
RAMs the system can operate
more efficiently and with
greater performance. The dual
port feature of the TMS4161
allows the processor to access
the memory nearly 100% of
the time, compared with the
previous 30%.

Simultaneously the shift gear
(serial) port is shifting out the
required data to the display re-
fresh controller.

The integrated RAM and
shift register eliminate the need
for significant amounts of ex-
ternal hardware, thus simplify-
ing system design.

A wide transfer path within
the TMS4161 multiport video
RAM allows 256 bits of data to
be transferred from the DRAM
memory array to the shift regis-
ter (or vice versa) in a single
memory cycle. Internally the
shift register is then discon-
nected from the memory array.

The data can then be shifted
out of the video RAM via the
serial port at frequencies up to
25 MHz, while normal DRAM
accesses take place.

The multiport architecture
with the fast on-chip shift regis-
ter allows the TMS4161 to be
configured to support dot rates
from 5 MHz to well beyond
150 MHz. It can support inter-
laced or non-interlaced displays
as well as a variety of screen
configurations.

For further information con-
tact Semiconductor Division, 6
Talavera Road, North Ryde,
NSW 2113. (02)887-1122.

mesmennanmnan A ane

Plug-in terminal block

Australian  distributor  for
Phoenix Contact, Anitech (for-
merly Warburton Franki), has
recently released a two piece
screw clamp pluggable connec-
tor for printed circuit boards;
the MSTB 1.5 range.

These terminal blocks com-
bine the reliability of the screw
connection for wires up to
1.5 mm* with the ease of use of
a plug-in terminal block. Two
plug-in directions are available,
parallel and vertical to the

printed circuit board; and the
blocks offer fromtwo to 24 poles.

Anitech carries all even num-
ber plus three and seven pole
configurations in both the paral-
lel and vertical styles.

Terminal blocks can be lined
up without requiring changes in
pin spacing. The handy plug part
features dead front construc-
tion.

The complete assortment of
marking cards is available for
terminal block identification.

Flexible printed circuits
replace cables

Flexible printed circuits are in-
creasingly replacing conven-
tional wiring, cables, harnesses
and wire wrapped circuits in the
electronics,  appliance  and
automotive industries. They in-
terconnect rigid printed circuit
boards and terminal strips with
components on any other level
in a sub-system. Their flexibility
permits optimum adaptation of
the available space.

Modern flexible printed cir-
cuit technology allows produc-
tion of such passive components
as resistors, capacitors, coils,
fanfold coils, and shielding
screens of differing types. The
design variants permit standard
line, fine line wiring, single-
sided, double-sided and multi-
layer flex circuits to be
produced.

The use of flexible printed cir-
cuit boards can reportedly cut
assembly costs up to 50 per cent.
High repeatability of flex cir-
cuits assemblies virtually elimi-
nates operator errors inherent in

point to point wiring, simplify-
ing quality control operations
and improving circuit reliability.

Flexible printed circuit lami-
nates are really a composite of a
metal conductor, an adhesive
and a dielectric substrate. Metal
foils most commonly used as
conductors are copper, both
rolled and electro-deposited aju-
minium, Inconel, stainless steel
and beryllium copper. The ad-
hesives used are mainly polyes-
ter, acrylic or epoxy. Dielectric
substrates are polyester, polyi-
mide, aramid, fluoro-plastics
and reinforced composites.

Lead times are currently three
to five weeks for samples and
four to six weeks for production
runs.

Lamron Pty Ltd has recently
been appointed as the Aus-
tralian agent for Omni Switch
Inc.

For further information con-
tact Lamron Pty Ltd, PO Box
438, Ryde, NSW 2112. (02)808-
3666.
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UHF transistor

Siemens has released an epitaxial NPN silicon planar HF tran-
sistor, the BFR 968, for applications in wideband antenna am-
plifiers up to the GHz range. The transistor has improved
linearity over the previous BFR 96 model, and minimizes sec-
ond and third order intermodulation products to meet strin-
gent communications specifications. For further information
contact Siemens Ltd, 544 Church St, Richmond, Vic 3121.
(03)429-7111.

High speed PALs

Four new, high-speed PAL programmable array logic devices
are now available from Texas Instruments. Operating at twice
the speed of existing PAL devices, they have maximum
propagation delays of 15 nanoseconds and are fabricated in
2-micron impact. Consisting of a programmable-AND array
which feeds a fixed-OR array, these devices also replace con-
ventional logic glue. For further information contact TI, PO
Box 106, Nth Ryde, NSW 2113. (02)887-1122.

Tape and reel ICs

PC board assembly automation is helped by National Semi-
conductor’s Tape-and-Reel System, known as STAR, which
involves mounting integrated circuits sequentially in pre-
formed cavities of a reel of conductive PVC material. The sys-
tem is compatible with all NS surface mount package types.
For further information contact National Semiconductor, 21/3
High St, Bayswater, Vic 3153. (03)729-6333.

Piezo translators

A piezoelectric macrotranslator with a range of travel adjust-
ments up to 1000 microns has been released. Called the P.285,
it uses a technology developed by Physik Instrumente of West
Germany and has a load rating of S0 newtons. Advantages in-
clude high resolution and rapid displacement. For further
information contact Warsash Pty Ltd, PO Box 217, Double
Bay, NSW 2028. (02)30-6815.

SIP resistor networks

Another new release is the M-Series conformal coated SIP
resistor networks from Beckman Industrial. Available in iso-
lated resistor and bussed resistor styles, these networks are of
low/medium profile and come in *2, 5 and 10 per cent toler-
ance values. For further information contact Anitech, 7
Birnie Ave, Lidcombe, NSW 2141.

SGS opens $50m IC plant

Singapore’s electronics industry recently received a giant
boost with the opening of a $US50 million microchip produc-
tion plant by the Italian multinational SGS Semiconductor.
It’s SGS’s second production facility in Singapore, and has the
capacity to produce up to half a billion ICs a year.

Monolithic dc/dc converter

Parameters of Artarmon NSW has introduced a monolithic
dc/de converter, AD7560, which accepts a single +5V input
and generates -5 V, =10 V, —15 V, +10 V and +15 V-out-
put voltages. All outputs are short-circuit protected and latch-
up free. Contact Parameters at 41 Herbert St, Artarmon,
NSW 2064. (02) 439-3288 for further information.

High speed modem filters

New from Reticon . . . two high speed modem filters, the
RMS5636A designed for use in 2400 BPS modem applications
and the RM5637A for 4800 BPS applications. Both models in-
tegrate four switched capacitor filters and feature 5 to
10 V power supply range as well as TTL/CMOS compatible
digital inputs. For further information contact Total Electron-
ics, 9 Harker St, Burwood, Vic 3125. (03)288-4044.

64K EPROM

The SGS M2764 from Ellistronics has 65,536-bit ultraviolet
erasable and electrically programmable read-only memory
(EPROM). Organized as 8,192 words by 8 bits, it’s manufac-
tured using SGS’s N-channel Si-Gate MOS process. It has a
single +5 V power supply with an access time of 200 ns, and
also features a standby mode with maximum standby current
of only 40 mA. For further information contact Ellistronics,
797 Springvale Rd, Mulgrave, Vic 3170. (03)561-5844.

16-bit microcomputer chip set

In 16-bit microcomputers . . . Siemens’ chip set SAB 80286
and 82258 combines the central processing unit and memory
management unit with memory protection on a 70 mm? chip.
It displays several characteristics previously found only in of-
fice computers, such as data transmission rate of 16 Mbytes,
addressable area of 16 Mbytes and four I/O channels. For fur-
ther information contact Siemens, 544 Church St, Richmond,
Vic 3121. (03)439-7111.

Small D connectors

A new Superfast line of flat cable D-subminiature connectors
is available for use with 9, 15, 25 or 37 contacts. The connec-
tors have a special pin and socket design that enables mass
termination of cable with 0.050 inch pitch. For further infor-
mation contact Total Electronics, 9 Harker St, Burwood, Vic
3125. (03)288-4044.

Firmware security

Intel has introduced a system security device, the 27926
KEPRON, which can also protect firmware. On-chip logic al-
lows the device to compare a stored key with another
KEPRON component, without revealing the key.

Data comm controller chip

The Z8531 from the George Brown Group is an asynchro-
nous, dual-channel data communications controller with fac-
ilities for modem controls in both channels. It’s a serial-
parallel, parallel-serial converter/controller that reduces the
need for external logic and provides for data ratesupto 1.5 M
bit/second. The George Brown Group is at 174 Parramatta
Rd, Camperdown, NSW 2050.

High output IR LEDs

TRW’s OP231 Series GaAlAs infrared light emitting diodes
have 1.7 times the output of equivalent GaAs devices. Avail-
able from Total Electronics in hermetic TO-46 housings, they
are suitable for a broad range of uses including signal/data
transmission in scientific and industrial markets. Total Elec-
tronics is at 9 Harker St, Burwood, Vic, 3125. (03)288-4044.
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NEW COMPONENTS

Solderless
wrap block

A new pcb-mounting solderless
wrap block from Utilux Pty Ltd
provides four right-angled cir-
cuits in a stackable glass filled
polycarbonate housing.

Designed and manufactured
by Utilux the blocks are fitted
with brass 70/30 pins providing
ratings of current/voltage 5 A
max, 240 V 50 Hz at operating
temperatures from —40°C to
+125°C.

The blocks are made up with
an integral anti-slip locking sys-
tem built into the housing, ena-
bling side by side stacking on
5 mm centres.

Catalogue number is H3808A
and they are supplied in boxes of
thirty.

For further information con-
tact Utilux, 74 Commercial Rd,
Kingsgrove, NSW 2208. (02)50-
0155.

Fast PAL announced by National

National Semiconductor has
put a new family of ultrafast
PAL (programmable array
logic) into production. With a
15 ns maximum access time,
National claims the PAL family
is the fastest in the semicon-
ductor industry.

High speed logic for interface
and control (around the 15 ns
mark) is necessary because of

improved microprocessor per-
formance. With this new high
performance PAL family, logic
designers can now replace ad-
vanced Schottky SSI/MSI de-
vices with field programmable,
semi-custom PAL devices. In
most applications a single 20-
pin National PAL device can
replace from three to six
SSI/MSI parts, and in some

special cases as many as 10
parts. With the 15 ns version, a
user will have the performance
of advanced Schottky in a
lower cost replacement. This
performance comparison arises
because all logic can be accom-
modated in two or three logic
levels (AND-OR or AND-OR-
INVERT) and the PAL devices
are specified worst-case over

temperature voltage.

National Semiconductor has
achieved the 15 ns performance
through advances in circuit de-
sign techniques and use of the
company’s proprietary OXISS
fully-implanted, oxide-isolated
bipolar process, with high reli-
ability titanium-tungsten fuse
links.

For further information con-
tact National Semiconductor,
High Street, Bayswater, Vic
3153. (03)729-6333.

Heat shrink
tubing

STC-Cannon Components Pty
Ltd, Australian distributor of
Hitachi cables, has available the
new “Hishrink” tube, in the fol-
lowing ratings: 90°, 105°, 135°C
temperature and 600 V.

The tubing is irradiated cross-
linked polyoelefin, and is useful
for insulation, mechanical pro-
tection, binding and colour
coding.

Colours available for the six
ranges are detailed in the cata-
logue available from STC-Can-
non, 248 Wickham Rd, Moorab-
bin, Vic 3189.
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LED bar
graph driver

The Telefunken U1096B is
housed in an 18-pin DIL pack
but is capable of driving 30
LEDs in a moving spot display
due to circuitry which drastically
reduces driver line requirements
and eliminates crossovers. The
ICs can be cascaded to a maxi-
mum of 150 LEDs and each in-
corporates an A-D convertor,
address logic and constant cur-
rent source.

For further information con-
tact Promark, Suite 208, 6-8
Clarke St, Crows Nest, NSW
2065. (02)439-6477.
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We've got kits galore at

LATEST KITS!

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
offered at best only one or other
features; and this made it mpossibie
10 run, say, complex sound eflects
min?lod with speech The Enhancer
1 will do all this and much more as
well. it 1s quite amazing how much
has been shoe-horned into this
compact untt. The Enhancer 1s’
many powerful features inicude
® Two ATARVCOMMODORE/
COLECO/SEARS type joystick

npuis.

Two TRS COLOR COMPUTER
ryf)e j0ystick iNputs.

Allows the connection of Touch
Pads, Paddles. Proportional
Joysticks. Trakballs, Mice,
temperature senors. lights level
sensors, transducers. elc, etcl
A 4 voice music'sound eftects.
sythestzer

A real ime clock

Unlimited vocabulary speech
synihesizer (option)

Parallet printer interlace (option)
A built-in speaker with volume
control

Listings of all necesary routines
for use

An impressive demaonsiration
program package

Compatible to all Microbees.

All units carry a 90 day warranty
and servicing 1S also avaitable
Digital recording and playback of
speech and sound.

An 8 channel analog lo digital
convertar with variable voltage or
variable resistance type analog
1nputs and also user selectabie
fresolution from 110 9 brts,

A digital to analog converter with
seictable resolution from 1.8 bits.
Allows automatic data acquistion
and loggi

5 digital mput ines. 4 digital ouput
bnes

A voice input channe)

A 40 pin expenmenter socke! with
all 8 analog inputs. 5 digital
nputs, 4 dgital ouputs, 3.58 MHz
butlered ciock, sound output (so
that you can play the sound
effects through your Hi Fl). 3 high
resolution voltage comparators
OAC output etc

The amazing Microbee Enhancer is
avaiable exclusively from

Rod Inving Electronics

Cal $149

300 BAUD DIRECT

CONNECT MODEM

Modem? What do | want with a

modem? Think of these

advant. LH

# Can't atlord a figopy disc? Use
your telephone to access one for
the cost of a call

# Bored with your old programs?
Download hundreds of free

programs

® Want io get in touch with fellow
computer enthusiasts? Use
“glectronic mail’

® Ever used a CPM system?
CP-DOS? UNIX? Well a modem
will make a your computer a
femote terminal on some of the
MOSt exciting systems around

Save on ready built modems.

Cat $99

MULTI SECTOR ALARM

STATION
Protect your home from intruders
with this up-lo-the-munute burgular
alarm system, its easy to buld, costs
less than equivalent commercial
umits, and fealures eight seperate
inputs, Individual sector control,
battery back up and seli-tesl facility.
Specifications:
® Eighl sectors with LED status
indication,
Two delayed entry sectors
Vanabie exit, entry and alarm
time settings: entry delay variable
between 10 and 75 seconds; exit
delay vanable between $ and 45
seconds: alarm ime variable
between 1 and 15 minutes
Resislive loop sensing: suits
both nommally open and normaily
closed alarm sensors
Battery back-up with in-built
charger circurt
® Built-in siren driver
Complete kit including deluxe
prepunched metal work and
electronics for only...

$119

Cat. K85900

LOW BATTERY
VOLTAGE INDICATOR

Knowing your balteries are about to
gve up ON you Could save many an
embarrassing situation. This simple
low cost project will give your earty

warning of power failure, and makes

a handy INNeY S project
ET 280, March ‘85
Cat. K42800 $7.95

PARALLEL PRINTER

SWITCH
Thred of plug swapping when ever
you want lo change from one plinter
1o another? This low-cost project
should suit you down to the ground.
It lets you have two Centronics-type
printers connected up permanently
50 that you can select one or the
other at the tlick of a switch
(ETI 666, Feb. '85)

$69.95

Cat. 46660

STEREO ENHANCER
The best thing about stereo is that it
sounds good' The greatest stereo
hi-fi system loses its magnificence it
the etlect is 50 narrow you can't hear
1. This project lets you cheat on
being cheated and creates an
‘enhanced stereo effect’ with a small
unit which altaches to " amp.
(ET11405, ETI, MAR 35

$79.50

Cat. K54050

50 W AMPLIFIER
MODULE

Cat. K44880 $27.50

(Heatsink optional extra}
100 W AMPLIFIER
MODULE
Cal. K44801
(Heatsink optional extra}

$29.95
-
LR
- "
" ngii®
I\
! e
CUDLIPP CRICKET
Atascinating Electronic Crickel with
just two (Cs. The Cudlipp can be

used to bu? r home, office etc!
n! (EA

g:t’a'»:gzozz fie0-82) 825?3.00

BIPOLAR PROM

PROGRAMMER

Every digital workshop should have
one! Can be used to program the
popular fusible-link PROMS iike the
7451868/288, 82523 & 825123 etc

(ET1 June'83) ETI 688
K46880

$49.50

EPROM PROGRAMMER

i you have ever wanted to rewnte or
extend the operating system of your
microcomputer or if your're
interested in dedicated
miIcroprocessor applications then
1his EPROM Programmer is just the
thing. Itis an inexpensive unit that
uses readily availabie IC's,
intertaces directly to the expansion
bus on the back of alt the popular
BOBO/ZB0 micre puters and
programs 2708's. 2716's. 2758's
and 2732's. (EA July '80) 80OPP71

Cat $79.50

s of

1W AUDIO AMPLIFIER
A low-cost general-purpose, 1 watt
audio ampiher, sutable for

lncreasmg A ;JCO"\BDU(E'S audio

I t, etc. 4

é;? :acu‘n g2 $9.95
ELECTRONIC

WATT METER

This unit will measure the power
consumption of any mains
appliance with a rabng up to 3
kilowatts. It makes use of a special
op amp called an “output transcon-
ductance amp’ of OTA for short.
{EA Sepl.'83) 83WM8

$89.95

Cat. K83082

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” front panels at

no extra cost, top quality components supplied throughout. Over
1,000 Sold.

For those who haven't that time and want a quallty hi-fi, we also sell
the Series 5000 kits Assembled and Tested.

POWER AMPLIFIER
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.
Piease note that the "Superb Quality” Heatsink for the Power
Amplifier was designed and developed by ROD IRVING

'ELECTRONICS and is being supplied to other kit suppliers.

SPECIFICATIONS: 150 W RMS into 4 ohms

PPOWER OUTPUT: 100 W RMS Into 8 ohms {255 V SUPPLY)

FREQUENCY RESPONSE: 8 Mz 10 20 Hz. +0-0.4 dB 2.8 Hz t0 65

KHz. +0-3 08 NOTE' These Lgures are detefmined solely by passive fillers.

INPUT SENSITIVITY: 1 V RMS for 100 W output.

HUM: 100 dB below tull output tllath

NOISE: 116 dB below lull output ftlat. 20 KHz bandwiath).

2nd MARMONIC DISTORTION: <0.001% 8t 1 KMz (0.0007% on Prototypes) at 100 W output using 8
£56 V SUPPLY rated at 44 continues <0.003% a1 10 KMz and 100 W.

3rd HARMONIC DISTORTION: <(L0003% for all frequencies less than 10 KMz and all powers below
Cchipping.

TOTAL HARMONIC DISTORTION: O by 2nd {see above).
INTERMODULATION DISTORTION: 0 003% at 100 W. {50 Hz and 7 KHz mized 4:1)

STABILITY: Unconditional

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 Shieided 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 believe that dollar for dollar
there is not a commercial unit avaiiable that sounds as good.)

SPECIFICATIONS:

FREQUENCY RESPONSE: Migh-level input' 15 MZ-130 KMz, +Q
RIAA equalisalion. £0 2 dB

OtSYORTION: 1 KHz <0 003% On att inputs thmat ot on ring
hmnaton

S/N NOISE: High-Level input. master tul, with respect to 300 mV nput sgnatal full output{1.2V) >92 d8
f1at > 100 dB A-weighted MM inpul. masier tuil. with respect to full outpul{1.2V) at S mV input 50 ohms
source resistance connected >86 dB tial 192 dB a-weighted MC input. masteriult with respe~t 1o full out
Put {1.2V1 8nd 200 uV nput signal >71 dB tiat >75 dB A-weighted

Cat. K44791. Assembled and Tested $599

1 dB tow-Level Input - conforms to

due 10 noise

THIRD OCTAVE GRAPHIC EQUALIZER

SPECIFICATIONS:

BANDS: 28 Bands from 31.5 Hz to 16 KHz.

NOISE: <0.008 mV, siiders at 0, gain at 0 (-102 dBO).

20 KHz BANDWIDTH DISTORTION: 0.007% at 300 mV signal,
sliders at 0, gain at O; maximum 0.019%, sllders at minimum.
FREQUENCY RESPONSE: 12 Hz-105 KHz, +0, -1 dB, all controls

fhat. :
BOGET AND cOTE! 4 08 1 Unit.$199
Cat. K44590 2 Units..$379

POST & PACKING: $10 per SERIES 5000 KIT.
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HEADPHONE AMPLIFIER
PRACTICE WITHOUT ANNOYING
THE FAMILY!

It you play any type of electronic
nstrument,this headphone ampirtier
will surely interest you. It will let

you practice for hours without
upsetting the household.or you can
use it 10 MOoNIor your own
instrument bn the midst of a rowdy
jam sesson. (EA Feb.'84) B3MA11

Cat. K83011 $28.00

> "
l\l i
L
MICROBEE SERIAL-TO-
PARALLEL INTERFACE

Most microcomputers worth
owhing have an "RS232' connector,
or port, through which sesal
communications {input/output) is
conducted. I11$ a convention that, lor
lishing on a printer, the BASIC LLIST
or LPRINT command assumes a
printer 1s connected 1o the R

port, Problem 15, serial intertace
pnnters are more expensive than
parailel ‘Centronics’ interface
printers . Save money by builds

this intertace. (ET| Jan '84) ETI 675

Cat. K46750 §59.00

¢

LOW OHMS METER

How many times have you cursed
your Multimeter when you had 1o
measure a low-value resistance?
Well with the “Low Ohms Meter” you
can solve those old problems and in
tact measure resistance from 100
QOhms down 10 0.005 Ohms

(ETINov. B1) ETI 158
Cat 41580 $34.50

5

~ -

A 4

PHONE MINDER

Dubbed the Phone Minder, this
handy gadget functions as both a
belt extender and paging unit. or R
can pertorm either tunchon
separately. (EA Feb. 84) 84TP2

$24.00

Cat. K84021

SOUND SIMULATORFOR
MODEL TRAINS

Fancy a diesel sound simulator for
your mode tran layout? This circunt
mounts inside the tran for added
realism and even vanes its ‘speed”
according 1o the throtlle sefting

{EA Nov. B4
Cat. KBAT $18.00

DIRECTIONAL DOOR

MINDER
Most electronic door minders
tunction by having a beam of light
shinming across doorway
interrupted, bui are incapabie of
detecting whether the hght beam IS
broken by a person enternng or
leaving the room. this project
overcomes that problem with the aid
of digital logec
(ETINov. 84) ETI 278
760

Cat. Ka2 $29.95

LAB SUPPLY

Fully variable 0-40V current imited
0-5A supply with both voltage and
current melenw‘ {two ranges:

0-0 SA/0-5A). This employs a
conventional series-pass regulator
not a switchmode type with its
attengant problems, but dissipation
18 teduced by unique relay switching
system switching between laps on
the transformer secondary.

ET1 May'83) ETI 163
M) $175.00

=& B
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CAR IGNITION KILLER

Most car burgular alarms are easdy
circumvented, but not this cunming
*Ignition Killer. This sneaky
antithett device uses a 555 imer to
place an intermittent short circunt
across the points. Until disabled by
its hiiden switch the clreurt
effectively makes the car
undriveable — a sure deterent to
thieves! (EA Feb.'84) B4AU1

Cat. KB4010 $16.95
{Our kit ncludes the box!)

¢ ?

-

ELECTRIC FENCE

Mains or battery powered, this
electric tence controlier 1s both
inexpensive and versatile. Based on
an automative igintion coil, it
should prove an adequeate
deterrent to all manner of livestock
Additonally, its operation comforms
1o the relevant clauses of Austrahan
Stnd 3129, (EA Sept.'82) 82EF9

Cat. K82092 $19.50

. ’._- * a
‘ " _— u o
S0V 5A LABORATORY
POWER SUPPLY
New switchmade supply can deliver
anywhere trom three to 50V DC and

currents of 5A at 35V or lower.
H‘ghhll efficient design.
K

{Ea May June'83) B3PSS
Cat K83050 $149

RADIOTELETYPE
CONVERTER FOR THE
MICROBEE

Have it computer print the latest
news trom the international
shortwave news service. Just hook
up this project between your shor
wave receivers audio output and the
MicroBee pataliel port. A simple bit
of software does the decoding

Can be hooked up 10 other
computers 100. (ETI Apr 6?

Cat 20.00

ELECTRIC DUMMY LOAD
With this unit you can test power
supphies at currents up 10 15 Amps
and voltage up to 60 Votts It can
“sink” up 10 200 Watts on a static
test and you can modulate the load
10 perform dynarmic tests

(ET1 Oct,'80) ETI 147

Cal. K41470 $109

VIDEO AMPLIFIER
Bothered by smeary colours. signal

beats and AF interference on your
computer display? Throw away tha:
cheap and nasty RF modulator and
use a direct viden connection
instead, t's much better} The Videc
Ampiifier teatures adjustable gam
and provides both normal and
nverted outpuls. Power Is derived
from a 12V DC plugback supply.
(EA Aug '83) 83VA8

1 $15.00

Cat. K

TRANSISTOR TESTER
1000's SOLD

Have you ever desoldered a suspect
transistor, only o find that §t checks
OK? Trouble-shooting exercises are
often hindered by this type of faise
alarm, but many of them could be
avoided with an “in-Circut”
component tester, such as the EA
Handy Tester. (EA Sep!.'83) 83TT8

Cat. K83080 $15.00

FUNCTION GENERATOR
Thes Function Generator with digital
readout produces Sine, Tnangie
and Square waves over a frequency
range from below 20H2 to above
160Hz with jow distortion and good
envelope stabiity. it has an inbuilt
four-digit frequency counter for ease
and accuracy of frequency setting
(EA April 82, B2A03A/B)

at, K82040

Cat. K82041 $87.50

0

TEMP PROBE
Can measure temperature from -50-
10 150c. 1t simply plugs into your
multimeter - great for digital
multimeters. Accuracy ot 0.1
resoiution of 0.1<
{ETI June'83) ETI 153
Cat. K41530

150W BASS AMP

Thus guitar amp for impeccabie bass
players teatures many facilities
found on expensive ‘commercial
ones. It detivers 150 watts into 4-
ohms, has a t-band graphic imiter
hne out and bi-amp faciies,

{ET) Aug ‘B4) ETI 1410

Cat. K54100 $299

$24.50

40 W INVERTER

This 12 240 V inverter can be used
10 power up mains appliances rated
up 1040 W, orto vary the speed of a
turntable. As a bonus. it will also
work backwards as a tnckie charger
10 top up the batlery when the power
is on. (EA May82) 82IVS

Cat. KB2050 $49.50

ZENER TESTER

A simple low cost add-on for your

muttimeter. This checks zeners and

reads out the zener voltage directly

on your multimeter. It can also check
s and ordinary diodes.

(ETY May'83) ETI 164

Cay. 640

g K4? $9.50

JUJ
COMPUTER DRIVEN

RADIO-TELETYPE

TRANSCEIVER
Here's what you ve been asking fof,
a tult trasmnt-receive system for
computer dnven radio teletype
station. The software provides all
the lates! “whizz-bangs” Ijke
spht-screen operation,
automatically repeating test
message, printer output and more
The hardware uses tred and proven
techriques. While designed to team
with the popular Mircorbee. tips are
avaialble on interfacing the unit to
other computers

ETI Nov.'B4) ETI 755

at. K4755 $139.00

MOTORCYLCE
INTERCOM

OVER 300 SOLD!
Motorcychng 1s fury but the
conversaton between nder and
passenger 1s usually just not
possible. But buid this intercom and
you can converse with your
passenger at any ime while you are
on the move. There are no “push-10-
1alk” buttons. adjustable volume and
ft's easy to buid'
gf‘ﬁ Feb.'84) 84MC2

. K804020 $45.00

EPROM PROGRAMMER
EP1

No need for a Micro with EA’s great
Eprom Programmer suitable for
2716/2758 Eproms

(EA Jan.'82) 82EPY

Cat, K82013 $47.50

With Textool Sockets $59.95

EFFECTS UNIT
An “effects unit” that can create
phasing. flanging, echo, reverd and
vibrato effects.

(EA June 83) B3GAG
Cat K83060

$75.00

EA AM STEREO
DECODER

AM stereo is now broadcast in
Austrahia on an expenmental basis.
This add-on decoder works with the
Motorola C-QUAM system

(EA Oct.'84) 84MS10

Cat KB4101 $24.95

MUSKCOLOUR TV
s e 0

X
Y
.

MUSICOLOR IV

Add exctement to parties, card
nights and discos with EAs
Musicolor IV ight show. This 1s the
latest in the tamous ine of
musicolors and it ofters teatures
such as four channe! “color organ
plus four channel kght chaser, Iront
panel LED display internal
microphone. single sensitivity
control plus opto-coupled switching
for increased safel

{EA Aug '81) 81MCS8

Cat KB81080 $89.00

> =
ELECTRONIC
MOUSETRAP

This clever electronic mousetrap
disposes of mice instantly and
mercitully, without tasl, and resets
fiself automatically. Theyll never get
away with the cheese againt

(ETV Aug '84) ET) 1524

Cat. K55240 $29.95

l,/"\
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PH METER KIT

Build this pH meter fof the swimming
pool season is here againi From
swimming pools o fish tanks to
gardening.this pH meter has many
applications around the home. This
umi teatures a large 31/2 aigit liquid
crystal display and resolution to

01 pH urits, making it suitabie for
use in the laboratory as well

EA Dec.'82) 82PH12

at. K82123 $139

l B A A ' ¥
DUAL TRACKING
POWER SUPPLY
Built around positive and negative 3-
Terminal Regulators, this versatile
duat tracking Power Supply can
provide voltages up to 2A In
addition the Supply leatures a fixed
+5V 0.9A output and is completely
protected against short circuils
overloads and rne;mal runaway.

EA March'82) 82PS2
En K82030 $87.50

VIBEO ENMANCER

VIDEO ERHANCER

100's SOLD

Like tone controls in a hi-i ampiitier
touch up the signal with this Video
Enhancer. (EA Oct.83) 83VE10
$35.00

Cat. K83100

-
30 v/1 AFULLY
PROTECTED POWER
SUPPLY

The last power supply we did was
the phenomenally popular ET1-131
Thus low cost supply teatures tull
protection, output vastaton from OV
10 30V and selectable current hmm,
Both volatage and current metenng
1s provided. (ETI Dec '83) ETI 162

Cat. K41620 $52.50

MOSFET POWER

AMPLIFIER

Employing Hitachy Mostets this
power amphhier teatures a ‘no
compromise’ design, and is rated 10
deliver 150 W RMS maximum

and teatures extremely low
harmonic, transient and
intermodulation distortion,

{ET1Jan B1)ETI 477

Cat. K44770 $69.50

HUMIDITY METER

Ttus project can be built lo give a
readout of relative humidity either on
a LED dot-mode display or a
conventional meter. In addton it
can be used with another project as
a controlier 10 turn on and off a water
mist spray in a hothouse, for
example. (ETI May "81) ETI-256
{Includes humdity sensor $19.50}

Cat. K5246C $29.50

k.

PARABOLIC
MICROPHONE

Buikd a low cost parabola, along with
& high gain headphone amplifier to
help when hstening to those natural
activities such as babbling brooks.
singing birds or perhaps even more
sinister noises The current cost of
componehets for. this project s
around $15 nciluding sates tax, but
not the cost of batteries of
headphones. (EA Nov.83) 83MA1Y

Cat. K83110 $15.00

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 . $4.00
$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,
bulky and fragile items
will be charged at
different rates.

Errors and ommisions excepted




NEW EQUIPMENT
GPIB for IBM PC

A new Tektronix GPIB tool kit has been specifically designed to.

aid the integration of an IBM PC into a GPIB instrument

system.

The new GPIB package,
known as GURU, consists of a
GPIB interface board with self-
test/diagnostics, a high-quality
shielded GPIB cable, tutorial
manual, and extensive support
software including a test proce-
dure generator and subroutines
library.

For users needing fast results
or lacking programming experi-
ence, GURU provides a soft-
ware tool allowing the user to
generate a program that exe-
cutes a prescribed test sequence
without writing any code. By
knowing the details of the task to
be performed, a user need only
follow the instructions and an-
swer menu questions, and the
routine will be generated.

The BASIC library of 16 sub-
routines provides the user with
the more frequently used sub-
routines thus allowing him to
focus on his problem rather than
controlling the bus.

Any of these subroutines may
be called interactively. They in-
clude instrument selection and
setup, range and tolerance tests,
waveform acquisition and stor-
age, and waveform graphs and
statistics.

A GURU Application Pro-

gram Library will be established
for GURU users. It will provide
a valuable central pool of avail-
able instrument utility programs,

a focal point for GPIB reference,

and an important user resource
for instrument  application
programs.

For further information con-

tact Tektronix, 80 Waterloo
Road, North Ryde, NSW 2113.
(02)888-7066.
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Modular EPROM

programmer

The new PKW-1000 intelligent
EPROM  programmer from
Aval Corp uses adaptors that
are easily clipped in and out of
its front panel for flexibility. The
system firmware PROM s
mounted in a ZIF socket under
the programming module, al-
lowing it to be updated without
opening the case when new re-
leases are issued.

The standard FX-1 module
that comes included with the
main-frame of the programmer
supports all devices from 2716
up to 27256 and also covers the

CMOS and ‘A’ versions. All in-
telligent programming algo-
rithms currently in use are
included. Other modules now
available cover single chip
micros or turn the unit into a
gang programmer. The PX
module allows the machine to be
a ROM emulator up to 256K bit
capacity. The FX module is a
complete hardware test adaptor.
It checks that all programming
and bus voltages are correctly
calibrated.

For further information con-
tact Alfatron on (03)758-9000.

R



Versatile EPROM emulator

The XM512 emulator recently launched by GP Industrial Elec-
tronics is capable of emulating all EPROMs in common use, up
to the 27512. Designed for use with the XP640 or P9030 EPROM
programmers, it will be of particular interest to microsystem de-
sign and development engineers. For further details contact El-
measco Instruments Pty Ltd, 15 McDonald St, Mortlake, NSW
2137. (02)736-2888.

Performance-oriented system DMM

Keithley Instruments has released a Model 193 high performance
6'4-digit system DMM which provides the measurement speed,
IEEE bus flexibility, intelligence and measurement sensivity re-
quired for automated test applications. Scientific Devices, 2
Jacks Road, South Oakleigh, Vic 3167, has details.

High speed logic analyzer

Gould’s K-205 logic analyzer offers 48 channels at 100 MHz,
making it suitable for high speed bit-slice microprocessors, ECL
devices, gate arrays and discreet logic designs. According to
Gould, it is a “no compromise” analyzer providing high-speed
performance across all channels. For more information contact
Elmeasco Instruments Pty Ltd, 15 McDonald St, Mortlake, NSW
2137. (02)736-2888.

Board-test support network

A worldwide network for board test application services has been
announced by Hewlett-Packard. Called the HP SupportNet, it
links a factory-based application centre in the US with 14 re-
gional support centres, including one in Australia. Services pro-
vided by the network include custom programming, fixturing, li-
brary development, training and consulting.

Step-down transformers for hard wiring

Ferguson has introduced nine ratings housed in enclosures de-
signed for wall or floor mounting and suitable for hard wiring.
Output range is 12 volts, 24 volts and 32 volts with ratings from
125 VA to 1000 VA. More information is available from Fergu-
son Transformers Pty Ltd, 331 High St, Chatswood, NSW 2067.
(02)407-0261.

68000 multibus computer board

Based on the Motorola 68000 (8 MHz) CPU, MACE’s new
DENSAN DSB-68K/10 single board computer can directly ad-
dress up to 16M bytes of memory space. Improved speed has
been achieved by designing the local RAM with “no wait”
access.

Selection of electronic counters

Hewiett-Packard has produced a 14-page, full colour brochure
describing the company’s range of electronic counters. It lists 21
products and includes a feature comparison chart to help the
reader select the counter best suited to solving a particular
measurement problem. For a copy of the “Counter Brochure”,
contact Hewlett-Packard, 31-41 Joseph St, Blackburn, Vic 3130.
(03)895-2895.

The right transducer

The Measurement & Control Division of EEL has just released
its Data Instruments Short Form Catalogue, listing details of DI’s
pressure transducers, load cells, digital pressure indicators and
transducer instrumentation products. To obtain a copy contact
EEL’s state branches of the Measurement & Control Division, 8
Lyon Park Road, North Ryde, NSW 2113. (02)888-9000.

Debug RAM unit

The SE-49402 Debug Ram Unit replaces and emulates EPROMs
and ROMs up to 256K bit capacity, and can emulate two devices
simultaneously for 16 bit applications. An add-on unit for PROM
programmers is also available. For more information contact Al-
fatron Pty Ltd, 1761 Ferntree Gully Rd, Ferntree Gully, Vic
3156. (03)758-9000.

World sales for logger

Melbourne-based Data Electronics has begun exporting its low
cost data logger, the Datataker, to the USA and Canada. Retail-
ing for less than $2000, the Datataker provides fully programma-
ble analogue and digital data acquisition and logging. For further
information about this logger contact Data Electronics, 42 Rut-
land Road, Box Hill, Vic 3128. (03)890-2422.

—)

Fibre optic splice kits

Total Electronics has Optasplice Series Kits for making perma-
nent or temporary optical fibre splices at low cost and with low
dB losses. Each kit contains a splice assembly tool, microscope,
crimp tool, tweezers and uv optical adhesive. If you want to know
more, contact Total Electronics, 9 Harker St, Burwood, Vic
3125. (03)288-4044.
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THINK OF ALL THE MONEY

I'VE SAVED!

KITS: THE DO-IT-

O Actually you make a double saving: You save
© because our kits represent a saving over the

o individual component price (many kit comp-
onents are not easily obtained!)
P = &3
2 \0 ] ﬂ ﬁ AT
(9 \ $ \

% \ _'AND you save by
( /#///‘ ~ building it yourself:
/ compare equivalent
Y$ '\ commercial devices.
You save $$$ and

enjoy yourself
% immensely - because
you supply the labour.

\\

Bargain Car
Protection

This alarm senses the voltage drop in your
car's electrical system when a thief breaks
into it. There's a visual warning for thleves so
that chances are they will not even attempt a
break-in. Easy to install — save a lot of trouble.

Cat K-3250 SAVE $1 55

$ 195

More Features —
Better C

alarm should have. The best commercial system available had only eight.
This alarm system from Electronics Australia, has nine (and if used in
conjuction with the ignition killer below, has ten!)

Your car needs protection. Good door locks and an Ignition lock aren't enough.
Bulld this incredibly effective alarm system and your car has the best chance

it wiil ever have of being where you left it when you return.

SAVE $2.55

Cat K-3252
As described in EA

$ 495

Supa-Ultrasonic
Movement Detector! .. -

The pertect add-on kit for the Deluxe Car Alarm! asigcseribedinied
The problem with 99% of car alarms Is that they cannot prevent the thiet who
breaks a window and reaches In for the goodies. While this kit won't prevent

the window being broken, it will protect your property
inside the car. Silent ultrasonic rays detect any s 95
movement and trigger the main alarm system.

Ignition Killer | VCR Theft

Ingenious but simple circuit
based on a 555 timer that literally

cco000000

As described in ETI
No False-Alarm Car Alarm!
Ay One of the most sophisticated, yet simple
2 3l » alarms around. It uses a triggering technique
which makes it less prone to false alarms —
acommon problem with many car alarms, yet
it will sense a voltage drop anywhere in the
electrical system. For example, when a door
Is opened, or a
Jumper lead is
applied to the 95
starter, etc.
@ As described In ETI
"
Professional Quality Home
Security
What a superb kit! EA have thought
of just about everything in the
development of this deslign. It offers
features which you'd normally find on
$200 and more commercial units
{even ours!)
It offers:
* Securlty key operatlon ¢ 2 instant and
six delay sectors ® Inbullt mains power
supply with battery bagkup*e Siren (up
to two speakers) PLUS belil {relay)
output and also capable of driving
telephone diallers. strobes, etc etc
¢ inbuilt local test facilities, including
buzzer.
And we've made the EA design even
better:-a heavier steel case, for
example. And our kit includes our s
speclally prepared instructions Cat K-3424
SO you won't have any problems! As described in EA
‘BATTERIES NOT INCLUDED

kills your car ignition and then
re-sets itself, making the thief
think something Is wrong with the
engine. The theory is he'll then
go and pinch someone else's car
instead.
Cat K-3255

$4 695

Alarm $2095

Don't let your VCR become the most
talked about item behind the pub!
Build this neat little kit and it will
scream its head off with your pride
and joy!

Cat K-3423

As described in EA

As described in EA
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YOURSELF SAVINGS ACCOUNT!

Turns TV
To Stereo!

S4
SSOVE

Wish those old video movies had
modern stereo sound? This low-cost
gadget turns almost any mono signal
into amazingly good synthetic stereo!
Cat K-3421

Bulld this stereo TV decoder and

get full hi-hi quality stereo television
sound for just a fraction of the cost
of replacing the telly!

You have a choice of building the
decoder wjth its own power amplifiers
— or you can simply feed the output
into your hi fi stereo system to cut
costs even further.

The result: stereo TV sound you'lt be
proud of! And even more: included
Is a TV tuner which picks up UHF
so if your telly can't qulte manage

Enhancer

Here's a great kit for those on a space
budget! If your listening area is not
exactly stereo quality, the stereo
enhancer will ‘widen' the sound to

make it sound like It's almost UHF you're even furthex in front!

Gisus 'S 7 €95 e 1 9 9
Servicemans Dream —
TV Pattern Generator

With just seven IC's y6u get three patterns:
dot, crosshatch and blank raster. Not bad value,
huh? An indispensable aid for the serviceman or

Cat K-6315

Teletext Decoder

Teletext — that mine of information given
out free by a Iot of TV stations - hasn't
really taken off in Oz: mainly because of
the cost of Teletext Televisions {most are
around or over the big $1000 mark!)
We've kept the price way, way down by
designing this Teletext converter to be
used in conjunction with a VCR. Check
with your local TV station(s) to ensure
Teletext or captions are being transmitted

before commencing constructiont 2 2 g

ADD REMOTE CONTROL TO
YOUR TELETEXT!

Yes' Now your Teletext Decoder (Cat K-6315) can be converted

to full infra-red remote control with this nifty kit. Complete with
transmitter and receiver. transfers all controls currentty on wired
handpiece {0 infra-red unit. Pro quality transmitter case with push
button operation (just like on TVs and videos!} and tull instructions

are included to construct and hnk into leletext
kit Cat K-3425 $ 995

Now you can have conlrol from your armchaur!

VCR Sound
Processor

Unless you re lucky enough to have one
ot the new hi fi videos. the sound from
your VCR is probably pietty pedestrian!
Now you can give #t a lift with this VCR
Sound Pror:gssor!

Cat K 2422

55295

hobbyist — and this one's small enough to carry
around anywhere. Includes deluxe front panel

and VHF modulator. $ 3 395 |

Operates trom plug-pack
4 Sector Protector

adaptor (9v DC).
Cat K-3472

Once upon a time, we had a kit for a simple alarm. Then everyone started
asking for an all bells and whistles kit. So we brought out the EA 8 sector
alarm kit. Now it seems everyone wants a simpler kit again'!t

Here it is: designed by Dick Smith Electronics Research and Development
division to suit the requirements of the majority of users.

* Features instant or detayed inputs ® Wire-out-proof system-suitable for all
types of sensors ® LED sector and control state indication  Adjustable entry,

exit and alarm periods s 2 395

Short form kit - suits 'building in’ to whatever you like!
Easy to bulld - and coutd save your property!

Cat K-3254

Video Enhancer

If the sound on your VCR is crook, what
about the videol Especially when you're
making copies of tapes (yes, the ones you
shot yourself of course). Make sure you
don't lose detail when dubbing: use the

EA video enhancer.

Very simple to use: all control is via one
knob. And unlike most enhancers, you can
cut as well as boost (ideal for softening

harsh pictures). SAVES:}

95

Cat K-3463 3 3
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UHF Linear Power Amp

Now a power amplifier to UHF AMATEUR e
AND CB radio. A very healthy 25 watts

output from virtually any UHF input (from
around 300mW or so.) And that could ?
make the difference between being
heard or not. The amplifier kit is complete .

to the tast nut and bolt - including the ==

same detuxe case used in our UHF

amateur transceiver, and its matching
power supply. So now you can build a
matching amplifier too!  Cat K-6314

See page 77
for address details
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JAYCAR - UNIQUE PRODUCTS

AVTEK MULTIMODEMS

State-of the-art multimodem - has the followtng data standards CCITT
V.21 & V23, BELL 103 & 202 - Data rates 300, 600 & 1200 BPS
Backward channel 75 BPS in conjunction with 1200 BPS - Computer
interface CCITT V.24 (RS232C) - Power requiremnents 240V AC 3 watts.
Talk to the world with this fine Multimodem

oL XG40 £ 339.00 INCLUDES PHONE
AUTO | =4 s
$399. oo Cat. XC-4822

ANSWER
VERSION

MiniModem
% 300 Baud full duplex # Answer/originate % Plugs stralght in
{hardware phbne # Superior V;S! chip performance (identical to
Multimodem) # Telecom approval C84/37/1173.

Cat XC4825-
ONLY $199.00
ES PHONE

INCLU,
Blue Strobe Flasher 12V i unihas

amagnetic base and is fitted with 4 metres of cable termlnating in
acigarette lighter plug. Ideal for car alarms or fitted to a sirencover
1o bring visual attention to a theft

Cat. LA-5105

ONLY

$32.50
Electricity Authority
Approved Fuseholder! x .. a3ac
240V 10A fuseholder that is approved but at a reasonable price'
(Approval No. CS2929). Ideal for manufacturers

Cat 522025 ONLY $3.95

MAIL ORDER HOTLINE
(02) 646 1300

SCOOP PURCHASE!

GENUINE

SIEMENS

Universal voltage tester with LED indicator
The Siemens "UNISPANN" voltage probe has been around for
some time now. You can determine the presence of AC or DC
voltages safely anywhere with this quality probe. It will even tell
you which AC mains conductor is active and works from 6-500V
AC or DC It also shows DC polarity.

Normally these units are very expensive but a Jaycar SCOOP
PURCHASE brings them to you at a great price!
WHILE STOCKS LAST - AN INCREDIBLE BARGAIN
Cat. QT-2220

ONLY $12.95

-

-

Uv EPROM ERASER

Erase your EPROMs quickly and safely. This untt is the cost-effective
solution to your problems It will erase up 10 9 x 24 pin devices in
complete safety, in about 40 minutes for 9 chips (less for less chips)

Erase up to 9 chips at a time

Chip drawer has conductive foam pad

Mains powered

High UV intensity at chip surface

ensures thorough erase

Engineered to prevent UV exposure

Long lite UV tube

Dimensions 217 . 80 x 68mm

Weight 670 grams

XE-4950

ONLY $89.50

At Last! A car 12V cigarette
lighter SOCKET! panel mount source of 12V

for cars. boats. planes. Youeven can plug a cigarette lighter into it!

caL PS2002 ONLY $4.50

)

-

YT
N\

NEW! cel-cell Battery Charger
Specifically for charging Gel-cells with %4~ quick connect tabs on
them 240V AC to 12V DC @ 300mA ensures fast charge!

Cat MB350 ONLY $ 10.95

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

TE oMLY $22.50
IRON CLAD TIPS

This soldermg iron uses high grade won clad, chrome plated and pre-
tinned tips. Tip life expectancy & many times that of conventional plated
HE

Cat. TS- 1552
Cat. TS-1553
Car TS 1554

MICRO CHISEL - Imm
MINI CHISEL - 1.5mm
STANDARD CHISEL - 3mm
ALL TIPS $3.50 EACH

LOW COST MICRON 25 WATT IRON

Ideal for the hobbyist and handyman 240V operated with spare tips
avafable Lighrweight Tip temperature variation ts well within limits
sutable for electronic work. Com.es complete with tip

Cat, TS-1440
ONLY $17.50
SPARE TIPS TO SUIT
Cat T5-144] MICRO CHISEL
Cat T5-1442 MINI CHISEL
Cat T5.1443 STANDARD CHISEL

AlLL PRICED AT $2.95 EACH
Soldering Iron Stand

Holds virtually any iron [or convenient use [nchides tip wiping sponge

Cat TS-1500
SPARE SONGES
Cat TS-1400

ONLY $1.50 ea

AT LAST! An Economical
RACK CABINET
MOUNTING SYSTEM!!

This fully Australian-made product we believe will become one of
our hottest seiling items!

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

The rack mounting system basically conslsts of speclally designed
aluminium-extruded frames. Moulded plastic corner and feet
pleces 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 supplled In knocked-down (kit) form
to keep costs ahd freight down. Assembly takes around 20
minutes and instructions are supplied In keeping with the low-
cost philosophy. side and top panels are not included. Any
reasonably competent reader should be able to fashion wooden
or nn .tal panels to sult. (Edge finish is not necessary.as the panels
recess into the frame). Jaycar will have special side panel sets
avallable 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 Smm or 1347).

Each kit comprises: # 12 frame pieces. including 2 pieces with
pre-punched holes for front panel mounting. Natural anodised
finish (You can use the rack back-to-front 10 mount non-standard
racks). % 4 top corners (black) # 4 bottom corners (black) # 4 x
clip-In M-6 nuts (for mounting your equipment) # 4 x M-6 Phillips
head mounting screws # easy to follow instructlons
But the best part about this exciting concept Is THE PRICE!

ONLY

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

Extra M-6 captive nuts (Pack of 12}
Cat. HP-0640 S4.95
Exitra M-6 x 16mm plated Phillips head mounting screws
(pack of 12)

Cat. HP-0645 $2.95




ATLOW, LOW PRICES FOR YOU

ULTRASONIC PEST REPELLER

Which of these do you need to get rid of? Mice, blowflies, birds. spiders. bats. rats. cockroaches. flies. moths ot fleas? The Verminex ultrasonic insect/ pest {
repelier creates a soni environment which is totally hostile to the creatures mentioned,

HOW DOES IT WORK? 1. covironment is relatively devoid of ultrasonic sounds. Evolution has not had a compeling reason to
protect pon acoustic sensory mechanisms from ultrasonic stimulation By subjecting an insect or rodent 10 a high level ultrasonic soundwave of a I
particular pattem the creature begins to behave In a typical fashion The pest becomes disoriented. lethargic and bewtldered The natural reaction is to
escape from the sound-affected area The sonic pattern Is the secret and this patiem is a combination of scores of frequencies mixed together The pattern
was developed by Professor JL. Stewari - the man who invented the Bionic ear. 1t 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 8 product like this - if it was any good - would have been around years ago”. There have been ultrasonic repellers around but none of them have the
patented soundwave pattem of the Verminex. We have on our file. many letters of testimony to the fact that the Verminex is effective The letters are fom
Australian Universities, Animal Husbandry research institutions, commerclal Piggeries. restaurants etc. Many of them had several pest problems!
Your pest problems may not be as bad but it may still be a nuisance. which is why the domestic Verminex was developed We are sn confident of the
Verminex units’ effectiveness, we make the following offer

Buy the Verminex from us and use it for up to 14 days (21 days for mail order customers). If you are not happy with the product after using it as directed.
return it to 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.ft (uninterrupted) and is not cheap. But if the 1dea of dangerous chemicals. sprays, baits etcworrles you t's a great
solution. It Is supplied with a 240V plug pack but can be battery powered

Cat. YS5500 SOQUEAKY CLEAN MAINS
WHAT HAVE YOU COT TO LOSE EXCEPT THE BUGS! $ 79.00 FILTERS - 10 i v cont mosels. 454010 wil

supply up to 4 appliances Each 240V socket is Isolated from the other,
ie interference from disc drives ts de-coupled from the CPU power
supply etc. It will supply up 10 4 outlets with a total load of 6 amps
(unswitche:

LSS oMLY $125.00

NEW! By POPULAR DEMAND!
Verminex Transonic V
Commercial Ultrasonic Pest
Repelier

Everything that we have said about the Verminex domestic unit

except that it is for commerclal 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

FERGUSON TRANSFORMERS REGENCY BRAND RF-ONE
PC MOUNT 5VA XN & K BAND RADAR
Cat MF-1000 PL9/SVA 2 x 4%V ® 1.11A
Cat. MF-1002 PLI2/SVA 2 x 6V & B30mA DETECTOR
Cat MF-1004 PLIS/SVA 2 x 75V @ 670mA § Quality Regency (U.S)/japanese made radar detector at an
Cat. MF-1006 PL1B/SVA 2 x 9V @ S60mA | unbelievable price! _
e U0 PLZA/SVAZ X120 @ 420mA | & Recetves both X & K band radar. single 10 amp line socket type
Cat. MF-1015 PLAO/SVA 2 x 20V & 250mA | * Adjustable sensitivity for city/country driving g{ 'Mfz) ,(2" nswitched).
ALL AT $10.95 each % Loud buzzer for radar afert ONLY $34.95
Cat, MF-0950 fsvA Ll : ':;Er:ozun(:nl; r:z.lltions %
1. MF- PL18/2 SVA 2 x 9V @ 280mA Ya’’ ¢
Cat MF-0952 PL24. '2!rVAn2 x 12V @ 210mA | % Installs in seconds with 12V lighter plug & 2% DIAMETER SPEAKER
Cat MF-0954 s PL30/25V 2 x 15V @& 170mA | Cat XR0500 32 OHM VOICE cOIL
PRICED AT $9.95 each We have a small quantity of these handy little speakers The high
PL20VA FLAT PACK ONL y $ ' 29. oo voice coll impedance enables you to drive them directly with, say, a
Cat. ME-1030 PLI2/20VA 2 x 6V @ 1.67A e BC 548 (without an output transformer).
(Eat m; l8£ L1S5/20VA 2 x 75V @ 1.33A Cat, AF-3002 o h~¢
_a - PL1B/20VA2x 9V @ | 11A “
Cat MF-1039 PL24/20VA 2 x 12V @ 830mA ONLY $3. eac
g! m?lg:g PL30/20VA 2 x 1SV @ 670mA K ou" ED L‘Mp
& MF-1 PL40/20VA 2 x 20V @ 500mA DESK M b 4
PRICED AT $17.50 each
MAGNIFIER
- PLAOVA FLAT PACK This unit magnifies any object under a clear cool fluoresecent kight. The
Cat. ME-1051 PLIS/40VA 2 x 7.5V & 267A magnification is the maxunum obtainable (lens 127mm dlameter bl
Cat MF-1054 PL18/40VA 2 x 9V @ 2 22A - convex 4 Dioptres. focal length 254mm) conststent with minimum
Cat MF-1057 PL24/40VA 2 x 12V ® 1.67A distortion and eyestrain and good off-angle viewing
Cat MF-1060 PL30/40VA 2 x 15V & 133A %% It is NOT cheap. but then again it will definitely last a ifetime It Is bull
PRICED AT $2°. 95 each like a Rolls R {We doubt whether 20 years continuous use would
® wear out the German made flexible arms for example) Spare fluoro
Cat MF-1072 pPLLlfo v‘\‘;SV T o tubes are available either from us or electrical outlets
Cat MF-1075 . PL18 /GOV,: '2‘°x“3{} é"%‘;’g’}( If you have trouble with fine PCB work or component identific ation but
Cat MF- 1078 PL24/60VA 2 x 12V & 25A still want both hands free. this is for you. We thoroughly recommend
Cat MF-1081 PL30O/60VA 2 x 1SV @ 2A this quality Australian made product
Cat MF-1082 PL40/60OVA 2 x 20V & 1 5A Technical inFormation
PRICED AT $26.50 each lllumination 22W Fluoroscent
Weight- 8.16kg
£ Lateral Extension 254mm
. Vertical Extension. 254mm
Fixing: Heavy table base (grey) with two chrome plated flexible
3.
Lens¥(aginexs Cat SL2700

SYDNEY: 117 York Street Tel (02) 267 1614

N.S.W. CARLINGFORD: Crir. Carlingford & Pennant Hills Road. Tel (02) 872 4444 _
SHOWROOMS CONCORD: 115/117 Parramatia Road Tel: (02) 745 3077
HURSTVILLE: 121 Forest Road Tel (02) 570 7000 VISA
=

GORE HILL: 188/192 Pacific Highway (Cnr Bellevue Avenue) 439 4799
QUEENSLAND BURANDA: 144 Logan Road Tel {07) 393 0777
MAIL ORDERS: P.O. Box 480, AUBURN 2144. Tel: (02) 643 2000
HEAD OFFICE: 7/9 Rawson Street, AUBURN 2144

: E L ECT RO N ICS SHJ‘:};?;}RGS{’ e 72190351' & PACKING
S . $9.99 .$2.00 &

Carlingford. Hurstville & Gore Hill $!
Mon Fst: 9am 530wsmd‘|'huts 830pm. Sa! 12pm :;‘5’ ziggg 5&.5500
i ELECTR ydney N
lncorporanng ONIC AGENCIES Mon-Fri; 830am - 530pmu Thurs 830pm. Sat dpm  $50 - $99.99 $6 50 \

NUMBER 1 FOR KITS Mon-Fri 9":—1:%. Sat 4pm 32?5159?8 5:3%

MAIL ORDER HOTLINE (02) 636 1 300 COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY $12

DAl B 5 B 2 b 2 B B B B is



Project 1404

FOUR CHANNEL

XER

Home recording ain’t what it used to be! This four channel
mixer gives professional quality with impressive specs, which
might really threaten the sound of street level.

Parameter Value
max input sensitivity
signal-to-noise ratio
distortion

Input impedance
output impedance
frequency response

100 ohms

Comments

—50 dBm (2.5 mV)

78 dB relative to +4 dBm
0.03% @ +4 dBm, 2 kM2
3k ohm nominal

settings for max gain
settings for max gain
depends on h, of transistors

10 Hz to 30 kHz (+1dB)

ETI-1404 SPECIFICATIONS

GAIN TRIM

(1" oveALoap

BAL INPUTS VOLUME PAN

CIFF
U INSERT or o
AMP

) oveaoan
O3
Q’ OVERLOAD

VOLUME P

VOLUME PAN

Lo

LEFT
SUMMING

N 2

STEREO
MAS’ER

DIFF
3 INPUT
AMP

% OVERLOAD
VOLUME PAN

AMP
L/output
METERING
I @ LEFT
—_

gouwuv
( METERING
——(——e

RIGHT
SUMMING

DiFF
INPUT
AMP

o Tl =

AMP

Figure 1. Block diagram of the mixer.

introduction
THIS MIXER PROVIDES four balanced
inputs and stereo output. It was designed to
be an easy to use mixer with noise and dis-
tortion figures good enough for recording or
broadcast use. The mixer has a facility to in-
sert external devices such as tone controls
or effects into the signal path on each chan-
nel thus making it suitable for a wide variety
of applications. To keep costs down and
simplify the construction, all the compo-
nents, including the mains transformer,
mount on two pc boards. This means there
is a minimum of interwiring needed.

I originally intended the mixer as a simple
monitor mixer for a four track home record-
ing studio but with the balance inputs and
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insert facility I have since found quite a few
other uses for it, from on-stage use as a key-
board mixer to uses in the audio visual area.

Design details

Figure 1 shows a block diagram of the
mixer. The first stage consists of a high gain
differential amplifier. This gives a balanced
input and provides the full gain for the sys-
tem. The reason for putting all the gain on
the input stage is to raise the signal level im-
mediately and therefore preserve a high sig-
nal-to-noise ratio throughout the rest of the
circuitry. To cope with different input levels
this first stage is provided with a GAIN
TRIM control which allows the first stage
gain to be set at an appropriate level to

Robert Irwin

drive the rest of the mixer. To ensure that
the mixer is not overdriven an overload
LED is provided on each channel. This is
set to indicate a level of +15 dBm and indi-
cates that the channel is approaching clip-
ping levels. The GAIN TRIM can then be
used to lower the input gain slightly.

Just prior to the volume control on each
channel is an insert point. This allows access
to the signal line via a stereo jack on the
back of the mixer. At this point an external
effect such as echo or reverb can be added
in. Equalization or tone controls could also
be inserted at this point. The insert point
has another use in that it is possible to use it
as the input if you wish to drive one channel
from a high level single-ended source such
as the output from a pre-amp. When noth-
ing is plugged into the insert jack the termi-
nals are shorted so that the signal goes
straight through.

A pan control is provided on each chan-
nel to split the signal into left and right por-
tions for a stereo output mix. The left and
right channels are then mixed separately in
a virtual earth summing circuit. A stereo
master volume control is used to control the
overall output signal level.

As with each input channel, an overload
LED indicates a peaking of the signal on
both output channels. As well as this, the
output has a +4 dBm indication which al-
lows the output signal to be kept at a proper
level for recording.

Construction

Because of the number of pots and con-
nectors needed, the metalwork is probably
the hardest part of construction so it is best
to get it over and done with. I mounted the
prototype in a slope front metal cabinet
which I bought from Tandy. This was an
ideal case for the mixer and all the circuitry
fits in relatively neatly. The box comes
apart in two sections. The lid is bent to form
the back panel and the base is bent up
to form the sides. Start by taking the box
apart (don’t lose the screws!) and attacking
the lid. The front panel should be marked



out either by
using the Scotchcal as a tem-
plate or by using the drilling diagram. Ei-
ther way make sure you are accurate as the
pc board and pots mount straight through
on the back of the panel and if you do not
mark the hole centres accurately you may
have trouble getting the pots to fit properly.
Once the lid has been marked out, centre
punch and drill out the holes to the correct
size. The four holes for the pc board mount-
ing bolts should be countersunk. Remove
any burrs around the holes with a large drill
or round file.

The centres for the holes on the back
pane! should now be marked out. Once
again you can use the Scotchcal as a tem-
plate to locate the centres. On the proto-
type I used 3-pin cannon XLR sockets for
the inputs. These require a rather large one
inch hole for the body of the socket to go
through. This is best done using a hole
punch set. If you don’t have a set then try
borrowing one as you will probably have
trouble drilling a hole this size. The alterna-
tive is to drill a smaller hole and file it out
(nasty!). Also drill the small holes for the
XLR connector mounting bolts.

If you are intending to use the INSERT
facility then holes for insulated, switched
stereo sockets should be drilled between the
XLR connectors. For the prototype output
I used a two-way panel mount RCA connec-
tor. This was to allow the mixer to be con-
nected straight to the inputs of a tape deck.
If you wish you can use 6.5 mm jacks for the

output. Either way, the appropriate holes .

should be drilled.

You can now turn your attention to the
bottom of the box. The power supply board
mounts on the floor of the case on the right
hand side (looking from the front). Position
the pc board about 1 cm in from the side
and midway between the front and back.
Make sure the board will not foul on the
screws for the rubber feet. Mark the posi-
tion of the mounting holes. Drill these to fit
6BA bolts.

The mains cord, switch and fuse holder all

This picture shows the mounting of the pc board and pots. The iegs of the pots must not short
against each other or any component on the board.

mount on the right-hand side wall. The hole
for the mains cord grommet should be cut in
the bottom back corner and the 2AG fuse
holder mounts directly above. Mark and cut
these holes. The prototype used a minia-
ture, 240 V rocker switch as the main power
switch. To mount this a small square hole
had to be cut to accommodate the rocker
and two small holes for the mounting bolts
drilled. This was done at the top of the side
pancl. If you arc not using this type of
switch then cut an appropriate hole for the
switch you are using.

Once all the holes have been drilled and
cut smooth of any burrs and rough edges,
you can hang up your drill and warm up the
soldering iron for the construction of the pc
boards.

Start with the power supply board. The
Ferguson PL30/SVA transformer is is a pc
board mounting type. This should be sol-
dered in first. Make sure the solder joints
on this are secure and that the transformer
is flush against the board. Next solder in all
the capacitators and the resistor. Make sure
you put the caps in the correct way round.
The four diodes and two regulator ICs can
go in next. Once again these must be put in
the correct way round. To finish off, solder
120 mm lengths of hookup wire to the LED
output. The LED should then be soldered
on to flying Icads making sure that you get it
the correct way round. The legs of the LED
should be cut reasonably short and insu-
lated with spaghetti to ensure that they will
not contact anything or short out. Also, sol- »
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der 100 mm lengths of heavy duty, insulated
mains wire to the 240 Vac input points. To
be extra safe it is a good idea to insulate the
exposed solder joins and copper tracks on
the mains side of the transformer with sili-
con compound (Silastic). This will prevent
any loose bits of solder or metal from con-
tacting the mains.

Now to the main board. Before soldering
anything give the copper side of the board a
thorough check to make sure there are no
shorted or broken tracks. If everything is
OK then locate and solder in all the wire
links. The four long links in the centre of
the board carry the supply rails and should
be insulated. The other links can be made
from tinned copper wire. Next solder in all
the resistors and capacitors making sure

The completed lid, showing the position of the board and input and output sockets. The insert sockets
should be mounted in the spaces between the XLR connectors. Note the 100n ceramic capacitors
connected between the earth pin (pin 1) and the chassis on each side of the XLR connectors.
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(GREEN)

SIDE OF BOARD

*INSULATE ALL EXPOSED
CONNECTIONS ON MAINS

The power supply.

FER%USOJLLSO/,’)V?

29 bOR iis

SOLDER ON LUG
AND BOLT TO
PC BOARD
MOUNTING BOLT

+15v

820R 1%
.6k8
10k dual ganged log pot

resistors listed below are needed:

RBAY) i ot it 10k
R10,11,15,16...... 4k7 1%
R12,13 .. ....15k 1%
R14...... A7R
R17,18 .22k
R19,20 ... A4k7
R21, 22 .47k
R23...... LM
R26 .. ...6k8
Rv1,2 10k log
L\ P . 10k lin

For a complete mixer, four of each of the

C5,6.7,8,9,10.....100n ceramic bypass

C19,20 ... ....15p ceramic
c21,22... 100 25 V RB electro
C23,24 15n greencap

For a complete mixer, four of each of the
capacitors listed below is needed:
C11,12,15........... 100, 25 V RB electro
C13,14 ... .1n ceramic

C16,17 .100p ceramic

15n greencap

7815 regulator

...LM339

IN4004 or simiiar

IN914 or similar
LED1,5,6 5 mm red LED
LEDG,4.................5 mm yellow LED

For a complete mixer, four of each of the

LED1 TO MAIN BOARD
|
PARTS LIST — ETI-1404
Capacitors semiconductors listed below is needed:
(G e el I 470u, 50 V RB electro IN914
...10y, 35 V tantalum 5 mm red LED

Ferguson PL30/5VA
miniature 240 V, 3 A rocker
4 x 3 pin XLR panel mount female sockets; 4 x 6
mm switched insulated stereo.sockets; two-way
RCA panel mount socket; 2AG panel mount fuse
holder; 100 mA 2AG fuse; 8 x § mm LED
mounting grommets; 13 plastic push-on knobs
and inserts; mains clamping grommet; mains fiex
and plug; 4 x 5 mm long 6BA countersunk bolts;
4 x 25 mm long 6BA bolts; 20 x 6BA bolts and
washers; 4 x 6 mm stand off spacers; 3 m of 24
gauge tinned copper wire; assorted hookup wire
(three colours), ETI-1404 and ETI-1404PS pc
boards; Scotchcal front and back panels;
slope-front metal case (W 265 mm, L 200 mm,
FH 32 mm, RH 82 mm) such as Tandy type
270-266.

Price estimate: $140
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that the electrolytic capacitors are put in the
right way round. The transistors, diodes and
ICs can then be soldered in taking very spe-
cial care to get these the correct way round.
For the next step you will need some long
lengths of hookup wire. Three different co-
lours will enable you to colour-code the
flying leads and save a lot of headaches trac-
ing the wiring later on. Solder 100 mm
lengths of wire to each of the input points.
Each group of three input lines (positive,
negative and earth) should be braided to-
gether. Solder 150 mm lengths of wire to the
power supply input points and braid these
together. Attach 60 mm lengths of wire to
each of the LED lines. Attach the LEDs to
the flying leads. Make sure you put them on
the correct way round. If inserts are being

used then solder 120 mm lengths of wire to
the insert points and braid each group. This

completes the pc board construction for
now. The pots will be attached later when
the board is mounted.

The pc board is mounted on four 45 mm
long, 6BA, countersunk bolts. These should
now be put through the front panel holes
and nuts attached to hold them in position.
Another nut should be put on each of the
bolts and screwed down till it sits 30 mm
above the back of the lid. The pc board will
sit on these nuts eventually.

The prototype case had a grey coloured
lid. I sprayed it with matt black paint to fit
in with the black Scotchcal front panel.
After the paint dries thoroughly, put on the
Scotchcal front panel carefully. This is best
done by drilling pilot holes in the Scotchcal,
pealing off the backing paper and laying the
Scotchcal face down (sticky side up) on a
flat surface. The lid can then be positioned

Rvia RV1ib RVic

GAIN
TRIM

RVic

RV3a Rv3b

PAN

VOLUME

RV2a Rv2b RvV2¢

RvVid

bcm——— S — e —

What's behind the mixer? This picture shows the general back panel layout. Note the position of the

'mains cord, fuse and switch.
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carefully above the Scatchcal and the holes
in the lid lined up with the pilot holes.
When the lid is lined up carefully lower it
onto the Scotchcal and press down firmly.
The Scotchcal should stick to the lid. The
same can be done for the back panel Scotch-
cal if you are using it. The holes in the
Scotchcal can be cut out with a sharp scalpel
or a reamer. Be very careful not to tear the
Scotchcal when doing this.

Now the fun begins! To mount the pots
and board you will need a little preparation,
some dexterity, and a good pair of long-
nose pliers. First, cut a length of 24 gauge
tinned copper wire into 70 mm lengths (42
in all) and solder them to the pot lugs.
These will form the mounting legs of the
pots. You can then insert these pot legs into
the appropriate holes in the pc board (get
them the right way round) but do not solder
them yet. Splay the legs on the reverse side
of the board so that the pots won’t fall out
when you turn the board upside down. Get
the lid of the box and rest it face down on a
couple of blocks of wood (or whatever) in
such a way that you can get at both sides of
it, and the holes for the pots are clear to
allow the pots to poke through. Turn the pc
board upside down and position it above the
mounting bolts. Use the long-nosed pliers
to get all the pots into the holes, and as you
do, reach under the lid and loosely screw on
the washers and nuts to keep the pots from
coming out again. Once all the pots are in,
start lowering the pc board onto the mount-
ing bolts. You will need to pull the pot legs
through as you lower the board to prevent
the legs bending between the board and the
lid. When you get the board down to the
stop nuts secure it there with the remaining
nuts. Turn the lid over and begin tightening
the pot nuts. You will have to try to hold the
back of the pot while you are tightening it to
prevent jt from turning. Make sure that the
legs are straight and not shorting against
anything between the board and the lid.
When all the pots are tight, flip the lid over
and solder all the pot legs to the board and
trim off the excess lead length.

With the board in place you can now
mount the LEDs. You will need your long-
nosed pliers to grip the LED and push it
into the mounting grommet. Be sure to get
the left and right output LEDs in their cor-
rect positions. Don’t forget to slip the lock-
ing rings over the LEDs before you mount
them. After all the LEDs are mounted
make a quick visual check that the legs of
the LEDs aren’t shorted together or touch-
ing anything.

Next, mount the input, output and insert
sockets on the back panel and wire them ac-
cording to the diagram. You should have al-
ready soldered flying leads onto the pc
board so it should just be a matter of hook-
ing them up. A 100n ceramic capacitor
should be soldered to the earth pin of each



dBm

HOW IT WORKS

In the article several references are made to a
thing cailed dBm. As some of you may
already know this is a measurement of
relative power quite commonly used in the
audio field. It is calculated in the same way as
a normal dB power ratio except that the
reference used is 1 mW of power into a 600
ohm load resistance. Thus 0 dBm is 1 mW of
power Into a 600 ohm or 0.77 Vrms across a
600 ohm load since:

2
P =%~ therefore V = VPR = 0.77 V

The indicators on the mixer are set at +4 and
+15 dBm respectively. As a voitage this
becomes:

+15 dBm = 10 log,q tV_’_}
600
1mw
Therefore V = 4.36 Vrms = 6.1 V,,,; similarly

+4 dBm = 1.23 Vrms = 1.74 V_,,.

input jack (pin 1 on the XLRs) and then
connected to the chassis. This should be the
only connection between signal earth and
mains earth loop when the mixer is con-
nected to another piece of equipment.

The mains wiring is next. Strip the out-
side of the end of the mains flex for about
100 mm. Insert this end through the hole in
the side of the box and clamp it with a
clamping grommet. The fuse holder and
switch can then be mounted. Wire up the
fuse holder and switch according to the wir-
ing diagram. All exposed connections
should be insulated with spaghetti. The
mounting bolts for the power supply board
should be put through the bottom of the box
and secured with bolts. A solder lug is at-
tached to the earth wire of the mains flex
and should be secured by one of the nuts.
Make sure there is a bit of slack on the earth
wire so that if the mains cord is pulled out
the earth strap will be the last to break. By
putting the lid next to the bottom, there
should be enough flying lead from the
power input to the main board to connect to
the power supply board and allow the board
to be bolted down to the floor of the box.
Use 6 mm stand off spacers to mount the
power supply board. Be careful to get the
connections for the positive, negative and
ground rails correct. Also, complete the
mains wiring by attaching the flying leads
for the active and neutral on the board to
the switch. The POWER ON LED should
be mounted into the lid of the box. Once
you have checked all your wiring (double
check the mains wiring) the unit can be test-
ed.

With the lid still off (it should be sitting
face down next to the bottom panel) put a
100 mA fuse in the fuse holder. Make sure
that the gain trim is set to LINE and the
STEREO MASTER is down. The mixer
can then be plugged in. Briefly turn on the
power switch and check that the POWER
ON LED is lit. If there are no strange hap-
penings (explosions, arcs, sparks and the

Looking at the input circuit diagram, Q1 and
Q2 form a differential amplifier. When RV1
is set to zero resistance, the emitters of Q1
and Q2 are effectively coupled together for
ac small signals. The differential gain will
be approximately 100 determined by, the
collector load resistors, R15 and R16. The
dc bias current through each transistor is
about 1 mA. When RV1 is increased the
emitters are progressively decoupled and
the gain falls. C13, C14 and R10, R11 pro-
vide input filtering of high frequencies.

The transistor stage is followed by a dif-
ferential op-amp stage formed by half of
IC3. The gain is given by R17/R16 (4.7). C16
and C17 provide high frequency stability.

RV2 is the channel volume controi and
acts as a simple attenuator. The output
from this is fed to the pan circuitry. The sig-
nal is split and fed to an attenuation net-
work fromed by R19, R20 and RV3. The
wiper of RV3 is grounded so that when the
pot Is at one of its travel limits one of the
fixed resistors is grounded. This means that
no signal travels through on this grounded
side but the signal on the other side passes
through unattenuated. If the pot travel is
reversed, the side that passes the signal
will be reversed. By varying the position of
RV3 the amount of signal going to the left
and right channeis can be varied.

Just prior to RV2, the signal is monitored
by an overload indicator formed by 1/4 of
IC5 (a quad comparator). IC5 is conflgured
as a comparator with a reference voltage on
the non-inverting input. The reference is de-
rived by dividing down the positive supply
rail with R24 and R25 to about 5.5 V. The
non-inverting input is driven by the signal
in the channel. When the signal exceeds 6.1
volts (the reference voltage plus the diode
drop of D5) the comparator output swings
low turning on the LED. The output of the

LLM339 is open collector and can sink about
5 mA. R26 limits the current to about 2 mA.
D5, R23 and C18 act as a peak detector to
drive the comparator and 1C4 buffers the in-
dicator circuitry from the signal line.

If we now look at the output circuitry, the
left and right signals from each channel are
fed via 47k resistors to the summing nodes
of the left and right summing amps formed
by two of the amps in a TL074 quad op-amp
(IC6). The input from each input channel is
summed equally with a gain of 2.1 set by
the feedback resistors, R27 and R28. The
summed outputs are fed to the stereo mas-
ter volume control formed by the dual
ganged pot, RV4, which acts as a simple at-
tenuator. The remaining two op-amps in iC6
are configured as buffers to buffer the pot
from the output. R29 and R30 decouple the
op-amps from any capacitive loading on the
output and the output is ac coupled by C21,
C22, R31 and R32.

The remaining circuitry forms a two stage
level indicator for the left and right inputs.
This works in an identical manner to the
overload Indication on each channel except
that an extra comparator and associated clr-
cuitry has been added to both sides to give
a +4 dBm indication as well as the +15
dBm overload indication.

The power supply is a standard split rail
supply using two, three terminal regulators,
IC1 and IC2. Diodes D1, 2, 3, 4 full-wave rec-
tity the output from the transformer and this
is then filtered by C1 and C2 to give the un-
regulated input to iC1 and IC2. Capacitors C3
and C4 ensure stability of the regulators.
LED1 indicates that the power Is on and R1
limits the current in the LED to about 8 mA.
Noise decoupling of the power supply to the
op-amps In the signal line is provided by R2,
3,4,5,6,7andC5,6, 7, 8, 9, 10.
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like) then switch off and re-assemble the lid
to the bottom panel. Switch on again and
check that none of the OVERLOAD LEDs
is lit. Turn the GAIN TRIM controls to
MIC. If any of the overload LEDs light then
the input may be oscillating or going dc.
Turn off and check the power supply to all
the ICs and make sure you have not made a
mistake in wiring or board construction. If
all is well then plug a microphone into an
input and yell! With the GAIN TRIM set to
MIC you should be able to overload the
input and see the overload LED come on. If
you have a signal generator and CRO then
you can easily verify the operation of the
circuit.

Using it

The mixer is very simple to use. Plug
some microphones or other signal sources in
to the input and plug the output into a tape
deck or amp. The inputs can accept signals
up to about a volt in magnitude so key-
boards or the outputs from tape decks can
be put in directly. To set the mixer levels up
you should initially set the volume and
stereo master controls to about “7”, (*7”,
“8” and ‘9" are reversed out on the front
panel to make them easy to find.) The
GAIN TRIM can then be used to set the

The power supply. The earth wire of the mains is secured by the mounting bolt of the pc board. Don't
forget to insulate the fuse holder and switch connections.

input sensitivity at a point where it wili drive
the output to +4 dBm without overloading
the input. The channe! volume controls can
then be adjusted to get the desired channel
mix. When using the GAIN TRIM controls
it should be remembered that the maximum
system gain occurs when the control is in the
MIC position.

Remember that the input is designed to

accept balanced signals so if you are using a
single ended input then the negative input
of the channel must be connected to
ground. This is usually done in the plug that
goes into the input and not in the mixer it-
self. Also, if you are not using an input
channel then turn the volume on this chan-
nel down. This will stop any noise on the

| channel getting through. [

PEAUNETSTAN

ELECTRONICS PTY. LT
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30186 SMHz
CPU CARD-6016

The Pulsar 6016 80186 CPU card has been
designed with the multi-user environment in mind.
The 6016 CPU card may also be used as a
stand-alone device running either Turbodos V1.41,
CP/M86, or MSdos operating systems.

The 6016 CPU card was designed using state of
the art Mil Spec multi-wire technology circuit
board. This technology ensures a very high degree
of reliabllity. The 6016 CPU card carrles a full 12
months parts and labour warranty,

Twao fully programmable DMA channels handle
transfers to STD bus peripherals and the parallel
and serial netwaorks. STD bus Interrupts can use
the on board vector generation logic.

The 6016 CPU card may be supplied ex factory
with either megabyte or 256k of DRAM on board.
On board DIP switches enable the card to be
configured as efther a master or slave in the
network environment.

The 6016 CPU card meets all STD bus electrical
specifications. The 80186 card is fully designed
and built in Australia to exacting tolerances.

BUS INTERFACE.

—STD bus
EXTERNAL CONNECTIONS
—2 xRS232 ports
—1 x RS485 LAN port
DIMENSIONS
—114.3mm (4 5in) width by
—22Ymm (8.75in) length
POWER REQUIREMENT:
—3amp at 5 volts
—100 mA + 12 volts

OPERATING ENVIRONMENT:
—0*-70°

BU]S20AT/A TRANSFER RATE:

-—2 fully progrommable
—3 counter fimers
RAM AVAILABLE:
—256k minimum
—1Megabyte mox
CLOCK RATE:

—8mHz2

SERIAL PORTS SPEED:

—50 baud min

—-34.4k baud max supporting A-sync,
Bi-sync, SDLC, HDLC and other bit
profocols

prom ovailobie:

~—4k min

—8k max

LAN TRANSFER RATE:

—1.5 Mb/second

—nmax drive distonce 4000 mefres

INTERRUPTS:
—completely programmable
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INTELLIGENT
CONTROLLER

Always forgetting your keys? If the answer’s ‘yes’, this project
will open doors for you. It's a pushbutton door locking device
that operates on an interactive code system just like your
bank Handycard or Cashcard. There’s a catch, though —
you'll have to remember the 4-digit code!

IT’S ALWAYS INCONVENIENT to be
locked out. And it’s happened to most of us
at one time or another. We’ve probably all
had the experience of coming home on a

freezing cold, rainy night to find we've for-
gotten our keys. Or perhaps we’ve remem-
bered the keys but had to stand there
fumbling to find the right key, using the

Cables and wires
are brought

out at the

rear of the

box.

A 4 X 4 matrix
membrane
keypad

with the LED
display
mounted next
to the door,

S. K. Hui

wrong one, and all the time the rain keeps
pouring down. Or perhaps, like me, you
just don’t like carrying around a lot of
heavy jingling keys.

But whatever gripes we have about keys,
we can't really live peacefully without the
security of the key/lock system. Few of us
can have peace of mind after leaving the
house if we haven’t locked it with a key.
Things like keyfinders, keyrings, buckles,
etc have been made to ease the problems
with keys but they are only half measures.
You still have to carry the keys (plus the
finders!) around with you, and remember
them too! The solution to the key problem,
of course, lies in the ETI-1528 Intelligent
Door Controller.

This intelligent door controller integrates
the doorbell, locking action, interactive
codes and alarm protection into one system.
And the door locking and memory of the
code are power-fail safe.

By now you may be thinking that this is
just another combination lock project. But
read on! As the name implies, this control-
ler has great versatility which makes it very
different from anything else. In fact, it
works so well that we have installed one
ourselves.

The unit can be used either as a stand
alone door lock with self-protecting ability
or hooked up to your existing house alarm.
In the latter case, the unit becomes a detec-
tor in the sensing loop of your house alarm
system. You are then spared the cost of an
extra backup battery and a siren horn.

The design of this controller could have
been approached by using a CPU and a
ROM. This approach would require
EPROM programming and software debug-
ging. To a lot of hobbyists, this is a prob-
lem. The design of this circuit is therefore
based on simple logic gates and flipflops
only. No software is needed, the circuit is
under 100% hardware control and can be
constructed quite easily at home with simple
tools.

Curious readers may wonder what the
chances are of an intruder getting the code
right. Since there are 13 possible keys to
choose from (0-9,@ ¥V W), the chance of get-
ting the entry code right the first time is 1
out of 13x13x13x13. Furthermore, getting
the code right before the alarm triggers is

less than 4 in 28561. And there’s not a p»
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chance of changing the codes without a
complete knowledge of the old ones!

Principle of the circuit

The ETI-1528 interfaces several external
devices through its output relays. Their
relationships are best illustrated in a dia-
gram (see Figure 1). The keypad is a 4 x 4
matrix membrane type which is weather-
proof. It is usually mounted on the wall next
to the door or on the door. Any key pressed
will be scanned by the circuit. If the input
combination is correctly entered, a 12V
supply will be connected to the strike and a
disabling signal sent to stop the siren horn
(in case it had been triggered). The ener-
gized strike would allow the door to be
pushed open without the use of a key.
There are other types of electric strikes
which operate in an opposite way. (See the
Electric Strike box for further explanations
and photographic illustrations.)

What if someone tries to fiddle with the
keypad until the door opens? Well, as I
mentioned before, the controller is self pro-
tecting. Every key pressed will be counted
(except the door bell key). An accumula-
tion of 16 counts will trigger the siren or
your house alarm systein. The count can al-
ways be cleared if the entry code is entered
correctly.

As well, there is a time delay of about
two seconds between each key pressed.
Pressing key ‘C’ will inhibit this timing
delay. As soon as any other key is pressed,
the timing will start. Pressing the correct
digit will reset the timing for another two
seconds. Pressing the wrong digit will not
reset the timing. After two seconds the sys-
tem gets reset automatically. In such a case
I am afraid you have to restart everything
from the beginning by pressing ‘C’ again
and then pressing the four entry code digits
to open the door.

A doorbell facility is also incorporated in
the keypad of the controller, eliminating the
need for any other pushbutton on the door
which could look messy. This facility is sim-

ply a special key.

BACKUP
BATTERY
y
HOUSE
ACARN C KEYPAD
OR - ETI-1528 (e U
SIREN AND LED
HORN #  DISPLAY
Y
POWER DOOR ELECTRIC
SUPPLY BELL STRIKE

Figure 1. Looking at the ETI-1528 at a system level.

Together with the keypad, a small LED is
mounted on the door. This LED will flash
in different ways to indicate different condi-
tions of the controller.

All in all, the operation of the ETI-1528
can be summarized briefly as foliows:

1. A four-digit entry code is required. The
right code will energize the strike and the
LED is turned off for a few seconds to in-
dicate that the door is unlocked. In addi-
tion, the input key counter is cleared and
the alarm section is paralyzed.

2. If you want to change the codes, seven
digits have to be keyed in correctly. The
first three digits form the control code
and the other four digits the entry code.
You are then able to change the code,
which is signalled by the controller
through flashing of the LED. This ar-
rangement prevents someone who knows
how to get in the house changing the
codes.

3. In case of power failure, the backup bat-
tery will be switched on automatically to
keep the codes stored in the memory and
the rest of the circuit running.

Enough for the system level, now it’s time

for us to get down to the nitty gritty. As you
can see in Figure 2, the input command key
selector (ICKS) will pick up the command
key pressed. There are three reserved com-
mand keys on the keypad. They are ‘C’, ‘S’,
and ‘" as shown in the photograph. As the
letters imply, pressing key ‘C’ will cause the
ICKS to set the clear line, key ‘S’ is for set-
ting the set line and the ‘" key is for the bell
line. A strobe pulse is also generated when-
ever a key is pressed (no matter what key it
is). These four signals control the vital
behaviour of the circuit.

The input key counter (IKC) is preset to
16 whenever the codes have been entered
correctly. The clock for this counter is de-
rived from the strobing pulse. Each time a
key is pressed, the strobing pulse will cause
the counter to decrement by 1. When the
doorbell key is pressed, however, the active
bell line generated from the ICKS will stop
the counter from decrementing. So pressing
the "}’ on the keypad will have no effect on
the IKC. When the IKC reaches zero count,
a pulse is generated to trigger the alarm
section.

The alarm section is very simple, yet flex-
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One of the many high security electric strikes available.

< The relationship between the doorlock and the electric strike.
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Figure 2. Block diagram.

ible. It consists of a monostable and a
DPDT relay. The pulse generated by IKC
triggers the monostable. The monostable
sends out a timing pulse about two minutes
long (the exact period depends on the
values of C17 and R13). During the period
the alarm relay (RL1) is ON, it is up to ETI-1528 I [

you to connect anything you like to it. One T e | -
option would be to connect the backup bat- | HOUSE
tery and the siren horn to the relay, so that e i B ¢
when the relay is ON the battery is con-
nected to the horn. However, for anyone e
who already has a house alarm system in- ]
stalled a more economical way is possible, SENSING
the wiring of which is shown in Figure 3. At LOOP
the end of the two minutes, the timing pulse ¥
stops and the monostable resets itself, turn- A
ing the relay 1o OFF.

The timing pulse can also be terminated
earlier if the entry code is entered. If the
relay (RL1) is hooked up to your house poor H—
alarm as a detecting clement in the sensing
loop, turning off the relay (RL1) will not
stop your house alarm from going off. You
will have to use your alarm key to switch it
off. One very ambitious option is to connect
the relay to an auto-dialler and get a warn-
ing message sent across the phone system! Figure 3. Wiring of the door controlier to house alarm system.

There are two sets of inputs to the code

WINDOW

MATT
SENSOR
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IDC SOCKETS

1-9 10w
P 12100 10 Pin Socket 1.95 1.75
P12101 16 Pin Socket 2.25 2.05
P12102 20 Pin Socket 2.45 2.25
P12104 26 Pin Socket 2,65 2.45
P12906 34 Pin Socket 2.75 2.55
P1210840PinSocket 2.95 2.75
P1211050 Pin Socket 350 2.95 2.50
Plus 20% Sales Tax where applicable

IDC CONNECTORS

193 100+
P12114 14PinDipPlug 060 0.50
P12116 16PinDipPlug 0.65 055
Plus 20% tax where applicable

CARD EDGE
CONNECTORS

Edge Connectors to Disk Drives Etc.
P12060 10 Way CardEdge Con  2.95

10-24 25-99 100+
2,50 2.10

P1206220 Way CardEdge Con 3.25 2.75 1.95
P 12064 26 Way Card Edge Con  3.55 295 2.30
P12066 34 Way CardEdge Con 3.95 3.50 230
P12068 40 Way Card Edge Con  4.50 3.90 3.50
P12070 50 Way CardEdge Con  5.50 4.50 3.90
Plus 20% Sales Tax where applicable
UNPROTECTED
HEADERS
STRIP HEADERS
Dual in Line 2.54mm
19 10+
P 12240 10 Way Unprot Header 125 110
P12246 16 Way Unprot Header 135 120
P12250 20 Way Unprot Header 145 125
P12256 26 Way Unprot Header 150 140
P 12260 30 Way Unprot Heade 1.75 165
P12264 34 Way Unprol Header 195 175
P12270 40 Way Unprot Header 225 195
P12275 50 Way Unprot Header 275 250
P12280 60 Way Unprot Headet 295 275
Plus 20% Sales Tax where applicable
R.A HEADERS
14 10+
P12241R.A 10WayUnprotHead 145 130
P12247R.A 16WayUnprotHead 155 1.4Q
P12251R A 20WayUnprotHead 165 145
P12257R.A. 26WayUnprotHead  1.70 1.50
P12261R.A 30WayUnprotHead 195  1.85
P12265R A gdWay UnprotHead 215 1.95
P12271R.A. 40WayUnprotHead 245  2.15
P12276R.A 50WayUnprotHead 295 2.70
P12281R.A 60WayUnprotHead 315  2.95
Plus 20% Sales Tax where applicable
COMPUTER
CONNECTORS
Cat No. Descnption 1-99 100+ 1000+
P10900 DB25 Plug 130 120 1.00
P10901 DB2S Socket 1.40 130 120
P12210 Centronics Solder 3.50 3.15 3.00
P12200 CentronicsCnmp 6.00 5.50 -5.00
P10880 DBY Plug 1.30 120 0.90
P10881 DB9 Socket 140 130 1.00
P10890 DB15Plug 1.30 120 0.90
P10891 DB15 Socket 140 130 1.00
P10902 DB25 Cover 80 75 70
Plus 20% tax where applicable
CANNON TYPE ADUIO
CONNECTORS
We've sold 1000's because of their great value!t

19 104
3PinLine maie Cat. P10960 1.60 1.50
3PinChas maleCat. P10962  1.70 1.60
IPnlinetemale Cat. P10964 210  1.80
3PinChasFMieCat. P10966 250  1.90
Plus 20% Sales Tax where applicable
RCA CHASSIS MOUNT
METAL
CatNo. 199 100+
P10231 0.16 0.13

Plus 32 /2% tax where apphicable

RCA INSULATING

SOCKETS

CatNo. Desc. 1-99 100+
P10232 2Way 0.25 0.21
P10234 4Way 045 .40
P10236 6way 0.75 0.60

Plus 3212% tax where applicable

e
35
o . J b . H
3 i
TRANSFORMERS
CatNo. 1-99 100+ 1000+
M12851 2851 2.50 2.25 1.90
M12155 2155 4.80 410 370
M16672 6672 635 615 595

Plus 20% tax where applicable

VOLTAGE REGULATORS
10+ 100+ ° 1000+

7805uC 45 A4 A3

7805KC 150 140 1.20
78120C 45 44 43
TBISKC 1.50 140 1.20
7818uC 50 49 .48
7818KC 150 1.40 120

7905C 70 60 55
79120C 70 60 .55
uA323KC 4.50 3.90
78H12  7.00 6.00
7BHGKC 7.50 6.50
16.50 16.00
11.50 11.00 1050

79HGKC
1400 1350 13.00

78P05
78P12
Plus 20% tax where applicable

KRRy o]
o,

ac
. voLTe
\

PANEL METERS
19 10+
Q10500 MU450-1mA 595 5.75
Q10502  MUA45 50-0-50uA 595 575
Q10504  MU450-100uA 5.96%'5.75
Q10505 MUA450-50uA 595 5.75
Q10510 MU450-5A 585 575
Q10518  MU450-1A 5195 18:75
Q10520  MU450-20V 595 575
Q19535 Mu4asVU 6.95 6.75
Q10530  MUS2E 0-1mA 795 735
Q10533 MUS2E 0-5mA 795 7.35
Q10538 MU650-50mA 935 895
Q10540  MUBS50-1mA 935 895
Q10550  MUB50-100mA 935 895
Q10560  MUB500-20v 935 895
Plus 20% tax where applicable
SOLDERING IRON
STANDS
CatNo. 199 100+
T113023 375 350
Plus 71/2% tax where applicable
ELECTROLYTICS
CatNo. Desc. 10+ 100+
R1415  1uF 63VPCBRB 0.05 0.04
R15461  10uF 16VPCB RB 0.05 0.04
R15462 10uF 25V PCBRB 0.05 004
R15482 22uF 25V PCBRB 0.06 0.05
R15521  47uF 16VPCBRE 007 006
R15522 47uF 25VPCBRE 008 007
15581 1000uF 16VPCBRB 0.2t  0.20
15582 1000uF25VPCBRB  0.28 0.25

R15591  2200uF 16VPCBRB 033 033
R15592 2200uF 25VPCBRB 055 0.50
R15904  2200uF 50V AXIAL 150 1.00
Plus 321/42% tax where appiic able
RG CAN TYPE WITH
LUGS

1-99 100-
R164585 8000uF 75V  6.00 5.80
R16587 10.000uF 7.00 6.50

10+ 100 +
R156932200uF 35vRB .70 65
R15531 100uF 16vRB .07 .06
R15465 10uF 63vRB 07 .06
R15535 100uF 63vRB .18 17
15532 100uF 25vRB 08 07

Plus 321/2% tax where applicabie

TRANSISTOR
10-99 100+ 10-99 100+
25049 390 370 25K134  3.90 3.70

PN2907A 10 .08
PN3565 12 .11
PN3567 10 .08

PN2222A .10 .08
PN3463 15 13
PN3566 A5 13
PN3569 18 .16
PN3640 18 16
PN3642 .10 .08
PN3644 AS ™13
PN4250A 15 13
PN4356 16 .14
MPSA43 23 20 i B
MPSAS6 .15 .14 MPSA92 22 .20
BUX80

25D350
Plus 32 1/2% tax where applicable

BRIDGES
10+

1004 1000+ 10K+
1.00 69

080 075
Wwo2 024 023 020
W04 025 024 o021
Plus 20% tax where applicable

6A 400V .
0.18
0.19

SIP RESISTORS

Standard values.

1-9 10+
6Pin 0.50 0.40
8 Pin 0.60 0.50
10Pin 0.65 0.60
RESISTORS
/a4 WATT E12 CARBON BULK
PACKED $5.25/1000
TAPED AND BOXED $5.25/1000

$5.00/1000 10K LOTS

1/a METAL FILM TAPED AND BOXED
$12.00/1000 $11,00/1000/10K LOT
SUPPLY E24 VALUE

Plus 321/2% tax where applicable

POLYESTER 100V
“GREENCAP’ TYPE
CatNo 1-99 100+ 1000+
R15131 001vF 006 004 .03
R15137 00120F 006 0.04 .036
R15138 .00150F 0.06 0.04 036
R15140 0022uF 0.06 0.04 .036
R15142 0033uF 006 004 036
R15143 0033uF 006 0.04 .036
R15145 0047uF 006 0.04- 036
R15146 0056uF 0.06 004 036
R15147 00B2uF 0.06 0.04 036
R15148 OWF 007 005 045
R15150 0150F 007 005 .045
R15152 .022uF 007 0.05 .045
R15154 .033uF 007 005 .048
R15155 039uF 007 0.05 .045
R15156 .047uF 0.08 0.06 .055
R15157 056uF 0.08 0.06 .056
RA15158 068uF 008 0.06 .055
15159 .082uF 008 0.07 .055
15160 . 1uF 009 008 .07
R15162 .150F 011 010 .09
R15164 .22uF 015 0.14 113}
R15165 27uF 016 0.15 .14
R15172 1uF 070 055 0.0
R15176 2.2y 120 110 1.00
R15178 3.3y 150 1.20

F 3
Plus 321/2% tax where applicable

CRYSTALS

CatNo. Frequency  Can 10+ 100+ 500+ 1000+
Y 11000 1MHz HC33 560 4.75 450 4.00
Y11005 2MHz HC33 225 195 1.85 1.70
Y110082.4576MHz  HC33 2.25 195 1.85 1.70
¥110153.57954MHz HC18 1.20 30 65 .60
Y11020 4.00MHz HC18130 90 .75 .60
¥110224.194304MHz HC18 140 90 .75 .60
Y11025 4.75MHz HC18 140 90 ~5 .60
V]|026 49152MHz  HC18 140 90 75 60
Y110426.144MHz HC1B 140 90 75 60

Y11050 8.00MHz HC18 140 90 .75 .60
Y110558.867238MHz HC18 1.40 90 75 60
Y1107012.00MHz  HC18 140 90 .75 60
Y1107214318MHz  HC18 140 90 .75 .60

Y1108016 00MHz ~ HC18 140 90 75 60
Y1108518.432MHz  HC18 140 90 75 60
Y11030 20.00MHz HC18 140 90 .75 60
FULL RANGE OF CRYSTALS AVAILABLE ON
INDENT
Plus 20% tax where apphcable
RELAYS
Massive 3A connectors

19 10+ 100+
S.P.D.T.Cal.$14060 $1.20 $1.10  $0.90
D.P.D.T.Cat. $14061 $1.50 $1.40 $1.20
DIODES
Cat'No. Desc 10+ 100+ 1000+ 100K+
210135 IN4148 003 0.02 0.015 013
210105 IN4002 004 0.03 0.03 025
210107  IN40O4 005 0.04 003 025
210110 IN4007 010 006 0.05 .050
210115 IN5404 0.18 014 011 0.09
210119 IN5408 020 Q16 013 0.10

Plus 20% tax where appiicable

b

MINITURE BUZZER
$-15V White or black.
Cat. A15062 10-99 100+
090 0.80
Plus 20% tax where applicable

\

HORN SPEAKERS

CatNo. 1-99 100+
C12010 5" Plastic 8W Max 480 470
C12015 5 Metal 8W Max 470 430
C12012 12V Siren 8.00

Plus 20% tax where » yplicabie

4

SEALED LEAD ACID
BATTERY 12V 1.2 AH

S15061 1-9 10-99 100+
12,50 11.00 10.50

NICADS
CatNo. 1-99
$15020 AA 1.60
815021 C1.8AH 325
S15022 D4.0AH 590 5.50
Plus 20% tax where applicable

NEW SWITCHES

10-99
SPDT Cat. §11040 95
DPDTCat .$11042 1.20 1.00'
Plus 20% Sales Tax where applicable

100+
1.50
290

100+

ENCLOSED ROTARY

SWITCHES

AT S1P9ECIAL P%ICES
K +

S13021 SWROT1P12Pos 1.20 .80
S13022 SWRQT2P6Pos 1.20 .80
S$13033 SWROT4P3Pos 120 .80
S13035 SWROT3P4Pos 1.20 .80
Plus 20% Sales Tax where apphicable

DIP SWITCHES
10+ 100+
$13402 2 way .70
S134044 Way 80 75 .70
S134055 Way .90 85 .80
$134077 Way 1.10 1.00 95
$13408 8 Way 1.20 1.10
20% Sales tax where applicable

g

QUALITY MOMENTARY
(RED BODY)

100+
SPDT Cat. 811050 90
DPDTCat. $11052 1.20 1.00
Plus 20% Sales Tax where applicable

ECONOMY TOGGLE
SWITCHES

Unbelievable Value!

$11010(SPDT)
$11020 (DPDT)
Plus 20% Sales Tax where applicable



Please find listed below our special wholesale pricing for a
fraction of the range of products we import 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. New price lists and
products will now be Issued at regular intervals. Please
note minimum account orders for these prices is $50 per
order. Minimum Cash Sale or Mail Order is $20.

Best regards, Rod Irving
Northcote (03) 489 7099 (2 lines)
Clayton (03) 543 2166 (2 lines)
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COMPUTER RIBBONS
TO SUIT
CP80, 3%3{80 DP80 ETC.

25-991004
C22036 7.00 6.50 6.00

Plus 20% tax where applicable

PRINTER PAPER 60gsm
-3 4.9 10+

1
25.00 22.0021.00

Plus 20% tax where applicable

MlTSUBIgSHI D%?K DRIVES

4851 54" $160.00 $150.00
4853 5l&” $220.00 $205.00
4854 5Wa” $250.00 $220.00
2896 8" $450.00 $420.00

Plus 20% tax where applicable

ADD ON DISK DRIVES
‘F;OR 6502 SYSTEM

10-24 25+
$160

$180 $150

IBM ADD ON HARD DISK
® 10 Mbyte

® Seagate hard disk

® Hard disk controller by Xebec
Cat. X20010

Plus 20% tax where applicable

$1295

..
¢ YEAR GAUR

-l:li(e

VERBATIM DATA LIFE
DISKETTES
10-99 100+ 1000+

SS/0D MD525-01
OS/DD MD550-01

250 235 225
320 3.00 280

XIDEX DISKETTES
SS/IDD 250 250 2.25
DS/0D 340 3.05 285

Plus 20% tax where apphcable

74F SERIES
SRR Full range of Fairchlild “Fas!” series in stock!
1-9  10-99 100+, 1000+
74F00 064 0.60 0.56 PLEASE
74F02 0.64 0.60 0.56 PHONE
74F04 0.64 0.60
74F08 0.64 0.60
74F10 0.64 0.60
l g ps=ald, 74F109 088 083
L eid 74F11 0.64 0.60
} ® 74F112 130 122
e ! 74F113 130 122
- 74F114 130 122
74F138 150 1.41
DIGITAL MULTIMETER TE139 150 Lt
YFE YF1100 74F151 1,50 1.41
® Large easy to read 3'/2 dign dispaly. FANS 74F153 1.50 1.41
® Facilities for transistor and diode testing. 19 10+ i 74F157 1.20 I’ :;
o Clearly laid out front panel. 5 . 1.50 -
® 10A Dé AC range. & 240V 4 ',’2 N 10.50 1000 800 334 .14
# Priced to undersell the others. adav,  Jelail0E0 16,00 T 334 314
1-99 100+ 115V 412" 1050 10.00 8.00 188 -
YF1100 5950 57.50 115V 312" 1050 10.00 8.00 o ’
Plus 20% tax where applicable Plus 20% tax where applicable E z ‘c
MONITORS 74¥F ! [e)
CatNo. 3 a4+ A T
X14500 Ritron1Green  $140.00 $135.00
X14502 Ritron 1 Amber  $145.00 $140.00 s -
: WHILE STOCKS LAST Tﬁ 413
Plus 20% tax where applicable | v 064 060 056
678 636 594
MEMORY 298 279 260
“Check for the latest memory prices!” 243 228 213
10-99 100+ 1000+ 10K+ 74F243 370 347 323
4164-15P $2,00 $1.90 $1.60 $1.40 74F244 298 279 260
41256 $10.00 $9.00 $8.50 $8.00 74F245  7.00 6.56 6.12
6116P-3 $5.00 $4.90 $4.00 $3.00 74F251 164 154 143
2716 $4.90 $4.50 $4.25 $4.00 74F253 144 135 1.26
27128 $9.00 $8.00 $6.00 $5.00 74F257 160 1.50 1.40
2532 $7.50 $6.50 $6.40 $6.30 74F258 163 153 143
2732 $6.50 $6.10 $5.90 $5.50 74F280 134 126 118
27256 $29.00 $27.00 $22.00 19.00 74F283 181 175 159
Plus 20% tax where apphcable 74F299 694 65! 6.08
' — 74F32 064 060 0.56
RITRON 1I 74F322 580 6543 5.07
Swivel base monitor in stylish case. IC'S GALORE! ;::ggg ;gg ;3 g (752
) 1-9 10+ 1.9 10+ 100+ 250+ 74F352 163 153 143
GreenCat. X14506 $159  $T49 8035 390 370 350 300 74F353 163 153 143
AmberCat. X14508 $169  $159 8085 400 390 350 3.00 74F373 336 315 294
Plus 20% tax where applicable 8088 19,00 18.00 1500 14.00 74F374 3'36 315 2094
8155 390 375 350 3.00 74F378 204 192 1.79
— 8156 350 330 290 250 74F379 214 201 187
8212 190 170 150 1.00 74F381 500 469 437
8224 240 200 190 150 74F382 520 482 455
B0l S0 IO, | T 74F384  11.23 1053 9.83
8253 390 370 350 3.00 74F385 9.82 921 860
o et ST 74F398 382 482 4.55
oy L JONE] IESUE 0] 2eR, 74F399 233 219 204
750HM COAX CABLE (RN o L 74F521 356 334 312
CalNo, 1OOM 500M  1000M R o e ik 74F524  10.69 1002 935
W112223C2vV 1800  17.00  16.00 usie0% Bxwngre ghpicanie 74F533 336 320 290
W112245C2v 2700 2500 24.00 ;:;'gg; g.la)g 338 ‘f.gg
MMIAITE OR BLACK) RING 489 7231 FOROQUR  7rss8 502 270 43
o 4 .| 4. g
LINELOSS PER, 100" (35 2008Hz) LOW PRICING ON THESE. Jifs:; 706 662 617
W11224 3.90B {Approx Desc  Qty Desc Oy "Desc Qy 74F544 694 651 6.08
PILS 0% 1ax where ATpIGABE 7402 3K 74LS02 2K  74LS195 2K 74F545 5§39 505 4.72
pp 7404 11K 740508 2k 74L5245 3K 74F547  5.17 484 452
;:82 ‘22K 74t§'0 ;: 74%;33 3K 74F548 447 419 3.9
K 741514 74 2K 74F568 394 370 3.45
TELEPHONE CABLE 7407 4K 74840 1K UA774 4K 74F569 394 370 345
1-9 10+ 7416 2K 74L874 12K UA339 6K 74F582 9.87 925 864
Ww11302  2Pair 22.00 21.00 7445 3K 74L586 2K 1488 7K 74F583 733 687 642
W11303  3Pair 34.00 32.00 7446 2K 74L5123 2K 1489 5K 74F588 569 534 498
W11310  10Pair 120.00 115.00 7447 2K 74L5138 3K 7812UC 4K 74F64 060 057 053
Per 200m Roll 7473 1.5€ 7415139 2K 7805UC 5K 74F675 122 113 106
20% Sales tax where applicable 7474 12K 74LS155 1K UASSS 4K 74F74 064 060 056
Plus 20% tax where applicable 74FB6 088 081 076
Plus 20% tax where apphcable
—_———
Minimum wholesale cash sale purchase $20.
ADDRESS ALL MAIL ORDERS TO:
f 'ﬁ k) P.O. Box 235. NORTHCOTE VIC 3070
- B =0 Minimum P/Pack Sg,go A
- Minimum Account P/Pack $5.
GREY FLAT LOW PROFILE IC Comet Road Freight is extra, for tems that
are butky and/or over 10Kg.
RIBBON CABLE
PER 100 FT ROLL SOCKETS Bankcard. Mastercard. Visacard Welcome
e Oy T 1950 tes0 1800 1400 How cheap can they go ?? FaRcHiLODISTRIBUTORS
W12616 16Way 1.90 21.50 19.50 19.00 16.00 10+ 100+ 1000+ 10K r
wégzg 20Wa; 220 2950 28.00 2650 2000  8Pin 08 07 06 05 “9*“9"-05“5"";" Bulk ‘fé.‘”ﬁfgf‘g'“ el
W12625 25Way 250 3250 29.00 28.50 2500  14Pin 0 09 08 07 g'"-‘c' HEeoRgS DG 5. Uist DTes.
16 Pl 1M lesistors,Capacitors, Telephone Cable, Joyshcks.
W12626 26Way 260 34.00 32.00 29.00 26.00 6 Pin 0 09 .08 R SR g S tond
W12634 34Way 280 44.00 42.00 39.06 3400  18Pn 12 - 11 .10 09 gy AF T it R e S
W12636 36Way 300 49.00 4700 4250 3600  20Pn 13 12 1t 10 e o a
W12640 40Way 220 55.00 52.50 4950 40.00  22Pin 14 13 12 N eIrEge)
W12650 50Way 375 6200 59.50 58.50 50.00  24Pn .15 .14 13 12
EX STOCK 28Pin 19 17 15 .14

LARGER QUANTITIES NEGOTIABLE
Plus 20% tax where apphcable

40Pin .25 24 22 20
Plus 20% tax where applicable




HOW IT WORKS

IC1 is a 16 keypad encoder that continu-
ously scans the keypad to see if any key
has been pressed. The scanning frequency
is determined by capacitor C1. The chlp in-
corporates debouncing facility, with de-
bouncing period determined by C2. With the
chosen values for C1 and C2, the scanning
rate is about 1 kHz and the debouncing time
is 100 ms.

The key you press is encoded into a 4-bit
binary word. The word appears at pins 17,
16, 15 and 14. They were coded as A, B, C
and D respectively In the circuit diagram,
with A being the least significant bit. When
the logic levels at A, B, C and D become
valid, an active high strobe pulse Is sent
out at pin 12. For convenience I'li call these
A, B, C, D lines together a ‘Data Bus'.

The data bus goes to a code matcher
which is simply four exclusive-NOR gates
and the ICKS section. The ICKS is formed
by a few AND gates in order to pick up the
command key from the data bus. The out-
put of the ICKS has three iines called
‘clear’, ‘set’ and ‘bell’. They are at logic zero
normally, until the right key Is pressed.

For example, if the ‘C’ key on the keypad
is pressed, the clear line is activated. It
stays at logic 1 but will return to 0 as soon
as you release the key. The binary logic in
the data bus required to activate the clear,
set and bell iines are 1101, 1110 and 1111
respectively. As can be seen in the circuit
diagram, either ‘clear’ or ‘set’ active will
glve rise to an active high pulse to pin 1 of
IC6. IC6 is a presettable counter. The pulse
appearing at pin 1 causes the counter to
force Its outputs QO, Q1, Q2, Q3 to a spe-
cific pattern. If ‘clear’ were ‘active’ the out-
put pattern of the counter would be 0100, or
0111 if set were active. The above patterns
correspond to decimais 4 and 7 respective-
ly.
Data in the data bus is latched by IC1
even after you release the key. The RAM is
disabled when the key is released and its
data output pins become high Impedance.
Pull up/down resistors R1, R2, R3 and R20
then define a logic pattern to the code
matcher, which is the same as the data
word in the data bus if ‘C’ is pressed. As a
result of pressing ‘C’, the CSM line is active
even after the key is reieased, since the
iogic pattern produced by R1, R2, R3, R20
matches with the ‘C’ in the data bus. The
timing circuit formed by R9, C8 and Q3 is
disabled. As soon as you press another
key, the RAM is enabled and stays that way
while your finger is down on the key. Data
is read out from the RAM and matched with
the data bus. CSM will be activated if they
are the same. The timing circuit is disabled.
As soon as you release the key, RAM is
disselected and CSM iine goes low. Q3 in
the timing circuit is turned off. The current
will slowly charge up C8 through R9. Press-
ing another correct key will turn on Q3 and
discharge C8 instantly. It the wrong key is
pressed or if the two second time delay ex-
pires, the voltage across C8 is high enough
to turn pin 10 of IC14 high and preset the
SC to 4 or 7. The entire number sequence
would have to be entered again to open the
door.

The output of the counter defines the ad-

dress of the stored data in the RAM. Nor-
mally, the strobe pulse from the IC1 should
enable the RAM. Due to the gating action of
IC14a, IC14b and IC10a, the strobe pulse
will not enable the RAM if the key pressed
is a command key (‘C’, 'S’,‘ ™).

If the key pressed corresponds to a nor-
mal digit, the RAM Is enabled during the
period when the strobe pulse is high. The
code matcher immediately responds by
comparing the data bus with the RAM out-
put data. If they are the same, pin 4 of IC8
will be high, allowing pin 3 of IC8 to return
back to high when the strobe pulse in pin 1
goes high. It is easy enough to see that a
positive going transition Is generated at pin
3 of IC8. Since this pin is connected to the
clock Input of the counter (IC6), the counter
gets decremented by one. Had the codes
not matched, there wouldn't be any clock-
ing to the counter.

The decremented counter will have its
output pointed to the next address In the
RAM. If another key is entered correctly
again, when you release your finger from
the key, the counter decrements once more.
Eventually when the counter reaches zero,
pin 7 of IC6 goes low. This signal goes to
pin 2 of IC10, pin 14 of IC5 and pin 4 of
IC15. It causes several things to happen at
the same time.

Firstly, it causes the pin 3 of iC10 to go
low as well. This negative transition triggers
the '556 timer (IC12). The timer generates a
pulse about four to five seconds long. This
pulse energizes the relay RLY2 and turns
off the LED. The energized RLY2 connects
the 12 V supply to the strike and the door
gets unlocked.

Secondly, the '555 timer (IC15) will be
reset and logic at pin 3 is pulled back to
0 V. Since the alarm relay RLY2 is driven by
pin 3, RLY2 is turned off and any siren horn
connected to the 12V supply through the
relay turns silent.

Thirdly, pin 15 of IC5 goes high and
clocks the fliptiop (IC11b). Now, the outputs
of the fliptiop Q and @ may or may not
change. It depends on whether it was ‘C’ or
‘S’ that was pressed in the first piace. If it
was ‘C’, the controller thinks you only want
the door to open so the outputs of the flip-
flop would not change state (Q stays at
high and @ stays at iow). Had ‘S’ been
pressed before the code numbers were
keyed in, the outputs of the flipflop would
change state. As a result, pin 10 of IC12
goes low, stopping the door from opening,
pin 1 of IC9 goes low to enable the tri-state
buffers, and pin 10 of the RAM (IC7) goes
low to turn it into write mode, ready to ac-
cept new data. Also, pin 1 of IC13 is con-
nected In parallel with pin 3 of the flipflop
(IC11). IC13 is a presettable counter and the
clocking of the flipflop will preset the
counter back to the original 16. You will
then have a fresh 16 mistakes allowance,
before the '555 timer is triggered and RL1
turns the siren on.

As a result it is necessary to press ‘C’
each time the entry code is entered. Other-
wise, the reset pin of the '555 will always be
grounded and the siren horn can never be
triggered. On the other hand, pin 4 of IC12
goes high and allows pin § of IC12 to gener-

ate a continuous pulse train. This has the
effect of flashing the LED, signitying that
you can key In new codes.

Finally, there’s the battery backup part of
the controller. Normally a fully charged 12 V
battery will have 13.2V to about 14.4V
across its terminals. Make sure the trans-
former you use is a 9V to 10 V (rms) one. it
will give you about 12.7V to 13.8 V after
being smoothed by the reservoir capacitors
C20 and C21. If you turn on the power now,
this voltage will be responsible for supply-
ing the total current required by the control-
ler and the charging of the battery.

It the battery you connected is not fully
charged, DS and D7 wili turn on. The power
supply wlll be responsible for all the cur-
rent required by the controller and for the
charging of the battery. The voltage across
the battery will rise until D5 turns off, stop-
ping any more charging current. This situa-
tion Is maintained so long as the voltage
across the battery stays the same. If the
voltage drops, the power supply will top- it
up again. This is a balanced situation. Had
the battery you connected In the first place
been fully charged, D5 would be turned off
and D7 turned on, allowing both the supply
and the battery to supply current to the
controller. Gradually the voltage across the
battery drops, but the voltage in the power
supply remains the same, so that D7 tumns
off and D5 turns on to charge up the battery.
Again the balanced situation is reached. If the
power supply is cut off, D7 turns on but D5
turns off, allowing the battery to supply cur-
rent to circuit.

ELECTRIC STRIKE

A lot of people think of an electric strike as
an electrically operated lock. In fact, your
door lock does not have to be changed
when you install this controller. A normal
door lock comes with two pieces. The lock
itseif is mounted on the door, and a metal
plate (strike) on the door frame.

An electric strike is simply that — a metal
plate you mount on the door frame, see our
picture. it normally works like a metal piate.
But when a current is applied to it, the
strike falls open allowing the door to be
pushed open, even though the door is still
iocked.

There are several different types of elec-
tric strike readily available. The voltage re-
quired to operate them is normally 12V,
24 V or 36 V. The current drawn varies also,
depending on the size of the soienoid. Typi-
cally it is several hundreds of milliamperes
to 1.5 A. There is another type of strike
which works in the opposite way. It draws
continuous current when the door is locked.
The door can only be opened if the power Is
removed.

No matter what type of strike you use, the
door can still be opened with the key if the
strike falls to operate. This feature certainly
adds more flexibility to the controller. The
strike you should buy for this project is a
12V, power on for opening type. This al-
lows tremendous power saving because the
strike is locked most of the time. The price
also varies considerably depending on the
type and manufacturer. The usual range is
from $60 to $350.
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RAM
(BA) BASE ADDRESS
BA+1 EC4
BA+2 EC3
BA+3 EC2
BA+4 EC1
BA+5 cc3
BA+6 cC2
BA+7 cc1

ARAS AT AS AS A4 A A2 A1 AO
BASE ADDRESS =1110 00 0000
CC1, CC2, CC3 = Control code digits 1, 2, 3
EC1, EC2, EC3, EC4 = Entry code digits 1, 2, 3, 4

Figure 4. Memory allocation for the codes.

matcher. As shown in Figure 2, one comes
from the RAM memory; the other comes
from the keypad encoder — this is the code
representing the key you pressed. If the
digit you pressed matches the one in the me-
mory, the CSM line becomes active and the
stage counter (SC) will be decremented by
one.

The output of the SC is a 4-bit binary
word which defines the address of the next
data word to be read out from the RAM
memory. If the digits are keyed in correctly,
the SC will eventually reach zero. The count
out line of SC sends out a pulse to trigger a
monostable which will turn on the electric
strike for about four to five seconds. This
pulse also disables the alarm section of the
controller and turns off the LED. The LED
will come on again at the end of the timing
period. The controller will not reset itself
unless key ‘C’ is pressed. This means that
every time you want to get in the house you
merely have to press ‘CWXYZC (where
WXYZ is the four-digit entry code).

The command keys ‘C’ (clear) and ‘S’
(set) also have other functions. Pressing key
*C’ will preset the stage counter (SC) to 4.
The output of the counter is connected to
the address pins of the RAM memory.
Therefore, this 4 becomes the address of the
first digit of the entry code. If the digit you
press now is the same as the one stored in
address 4 of the RAM, the code matcher
will give a valid CSM signal. The CSM
clocks the stage counter, and its output be-
comes 3 (which is the address where the sec-
ond digit of entry code is stored). If the
number you pressed is not matched to the
number stored in address 3, the SC will not
be decremented but every key entered will
be counted by the IKC.

Pressing key S’ will toggle the state of the
flipflop 1. It also sets the output of the SCto
7. You should press ‘C* and then ‘S’. Key
‘C’ sets the output state of flipflop 1 to a
predetermined state and ‘S’ then toggles it.
Any key you press now will cause the num-
ber stored in address 7 of the RAM to be
read out. The same mechanism operates as
before. If the numbers match, the SC gets
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Internal arrangement for the circuit board and the transformer. A piezo electric buzzer is used as a

doorbell here.

decremented to 6 and so on. Note that the
digit stored in the address 7 is the first digit
of the control code.

The memory allocation of the codes is il-
lustrated in Figure 4. On entering your sev-
enth digit correctly, the SC sends out a sig-
nal to trigger flipflop 2 and enable the LED
to flash quickly. The triggered flipflop 2 will
transfer the state of flipflop 1 to the output.
The output of flipflop 2 controls the
read/write of the RAM and now turns it into
write mode. In addition the tri-state buffer
is enabled to divert the input number from
the keypad to the RAM. At this point, you
are ready to put your new codes into the
memory.

Whenever the LED is flashing by itself,
you can input new codes. But before you do
that, you have to press the ‘S’ once to set the
SC back to 7. The next digit you key in will
get stored in address 7. Because of the ena-
bled tri-state buffer, the input number from
the keypad is matched to itself and the CSM
signal from the code matcher is always ac-
tive.

So no matter what key you press now, the
SC gets decremented and the numbers are
stored consecutively in the RAM. At the
end, when entering the seventh digit, the
SC reaches the zero count again. It sends
out a signal to change the flashing LED
back to the normal ON situation. Two sets
of new codes have just been created. Again,
do not forget to press ‘C’ to reset the
system.

Now, let us change the old entry and con-
trol codes to new ones. First, enter the old
codes as ‘CSPQRWXYZ’ and the LED
should flash. Then press your new codes as
‘SHIJKLMN’ and the LED should go back
to ON. Now press ‘C’ to reset the system.
The old control code PQR is replaced by
the new one HIJ. Similarly, the old entry
code WXYZ becomes KLMN.

When the controller is powered up after
you have installed it, a slightly different

input procedure would have to be followed.
Refer to the setting up and testing section.

Construction

There is not as much work involved in
constructing the controller as there is in in-
stailing the system. Nor is construction
particularly difficult — any average handy-
man should be able to manage easily.

Most people will probably simply buy the
kit or at least the board direct from a kit
supplier. For those who are keen to get
some experience of double-sided board
making, I'd suggest you read the article on
board making in the June issue of ETI. The
board is not plated through. Tracks from
side A of the board can only be joined to
the side B ones with feedthrough wire. In
order to save room on the board, some of
these wires are derived from the pins of the
components. So be careful because some of
the components need to be soldered on both
sides of the board. They are D4, DS, D6,
D7, D9, R1, R9, R10, R14, R16, R17, R19,
C3, C8, C24 and all the ICs.

Installation of the system includes mount-
ing the controller behind or somewhere
near the door as well as mounting the key-
pad on the door and the horn on the roof. If
you are using the membrane type of key-
pad, you need only to stick it on the door.
The plastic strip that comes out of the key-
pad should be bent and passed through a
slot on the door. This makes the keypad
look good when the keypad frame is mount-
ed, as no wires leaving the keypad can be
seen.

As shown in Figure 5, there are eight car-
bon tracks printed on the plastic strip. The
first carbon track should be connected to ‘I’
as in the overlay diagram, the second car-
bon track to ‘2’ and so on. The three com-
mand keys, ‘C’, ‘S’ and *} , must be in the
position shown in Figure 5. It’s up to you
what you put on the blank keys — anything
you like! | 4

ETI July 1985 — 73



Project 1528

4x1N5408

240V
AC

-

R11

82R

> +12V

IC17

+5V
D7
.| 1Naoos
BACKUP
BATTERY (12v) c21

o TSEP :
—_ :
(5
Door Eﬂ — )
BATTERY
—/ o'
ELECTRIC = o1 -
STRIKE | @
o1 Dz P
i g
et :
mms?ota’v‘wsn CT NC NO  NO NC CT
ALARM
PARTS LIST — ETI-1528
Resistors................. all YaW, 5% unless noted 417 16 V electro Q1,2,3 BC549C
R1,2,3,20,16 100k .100p ceramic Q4. ..BC559
R4,10,15,19. 8k2 .100p 16 V electro D1,2,3. 4. IN5408
10k 470 25 V electro D5.6,7, 8,9,
470k 150n green [0 [ WY IN4004
1M2 (0] =0} ™ 3 mm red LED
...560k 74C922
...B2R 1W, 5% .4081B 1A, 9-10 Vrms
180R .40778B RL1.. ..5 V coil, double-pole
...33k 4049 RL2,3 ..5 V coil, 1 A contact rating
....40298 reed switch
47n green .2114p A double-sided board; a section of 10-way ribbon
10 16 V electro .4503 cable and hook up wire; 4 x 4 membrane keypad
82n green .40278 with mounting frame and front layer plastic; metal
3u3 15 V electro ...556 box with a front panel; SPDT, toggle switch. Halt
56n green 4071B metre of 25G insulated copper wire, optional
C10, 12, 16, .555 electric strike and the backup battery.
N8R0 e 15n green Price estlmate: 882

74 — ETI July 1985




~en

63
P Ilbu
4 1
), .
1
8 3
¥ 15 2 3
c 4
Yo \ 4x4 MATRIX
+5v 2 7 5| KEYPAD
R R20 8 €
1000 C7 ¢ I
47n-: 9 1316 7
I . 3 s
—
14 Q2 L
E v 2
\ ‘ Q1 IC6
o0

pal
2]
3] ]-

10 8 513
+5v
RA13
1™M2
4
7
+ 100, Ic15
c17
11112 14 7 16 |5 |4 NO RL1
D1 D3 D2 00 A2 AT A0 A3 |, cT d
2 Nc 0§
NO —2—y
ic7 3 crl
, NC
10
5V
9] 12] 13] 18] 7 |s]
4
3
€13
pE)
56n
T T T
_L +5V
" +5V - ‘%E
Toop A aron S M
A7 +12v
M2
+CN
ci15 4.7
33 -
v ~
12 {1338 |10
Do
ELECTRIC
STRIKE

T

sV 1 |4| sl 6]15

16
1

»

1c11
S c1
D IRERE
" 15 A 05,6.7.6,9.10.11  1N4004
ics e SWi = 1 s
100k
150 A8

10k

>

ETI July 1985 — 75



Project 1528

The LED should be the smallest type and
glued into a hole drilled on the frame. The
pins of the LED should be cut to a mini-
mum. Use two 25G (0.2 mm) insulated cop-
per wires to connect the LED to the ribbon
cable that comes from the controller. A sec-
tion of the copper wire will inevitably be
sandwiched between the keypad and the
door. In order to have a low profile of the
keypad, thin insulated copper wire is much
better than normal hook up wire. The rib-
bon cable is the 10-way flexible type. Don’t
use the rainbow ribbon cable as the single
core structure makes it very stiff. Eight
wires of the ribbon cable are reserved for
the keypad and the other two for the LED.

Coming out of the box are wires to be
connected to a 12 V electrically operated
doorbell, wires to the siren horn (or house
alarm), cable to the mains and the ribbon to
the keypad/LED. You can mount the box
somewhere near the keypad, where it’s easy
to dispense all those cables and wires. |
would not recommend using long ribbon be-
cause it affects the scanning rate of the keys.
I have mounted the 1.2 Ahr backup battery
inside the box. If you want to use a huge
backup battery, you can fix it externally.

It is important to connect the earth from
the mains to the box for safety reasons. The
live and the neutral wires should be as short
as possible. The cable must have a cable
clamp to fix it on the box so that any force
pulling on the cable cannot put tension on
the soldering joint. To reduce the chance of
false triggering, the ground track on the pc
board should be connected to the box elec-
trically.

The pc board is mounted into the box
with three plastic spacers about 5-6 mm tall.
You should mark the holes on the floor of
the box first. They have to be matched with
the three holes on the pc board reserved for
the screws to go through. The left hand bot-
tom corner of the pc board has an unused
rectangular area. It is intended to be cut out
if you mount the transformer to the same
spot as I did. If you want to use a bigger box
or a different transformer, cutting it out
may be unnecessary.

Setting up and testing

Don’t be disillusioned if the circuit does
not work the first time. To make things eas-
ier, I suggest that the battery and the siren
horn should not be connected until the rest
of the circuit is working. Plug the power
plug into the mains and the LED should
flash. If the LED is not on, use a meter to
check if there is any voltage difference be-
tween its pins. If there is no voltage differ-
ence at all, bad luck! I am afraid you have to
g0 back to the board and trace the signal
through the circuit. (This will be explained
later.) If there is a voltage, the LED will ei-
ther be connected the wrong way round or
be faulty.
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The LED can be on continuously or
flashing. In the former case, the controller
is in the normal mode and you need to key
in the control and entry codes correctly be-
fore it allows you to change the codes. Since
the system is only just installed, no codes
have been stored. Problem! Well, the trick
lies on that switch. If the LED is on but not
flashing, toggle the switch to the other posi-
tion and then turn off the power. Leave it
for a few seconds and turn the power on
again. This position of the switch forces the
flipflop to a predetermined state during
power up. This may be referred to as the
‘initializing position’. The LED should be
flashing and will be ready to accept new
codes from the keypad without going
through the usual matching sequence. Now
toggle the switch back. This time, no need
to press ‘C’ first, just press ‘S’ once and then
‘PQRWXYZC' to initialize the controller.
You should now be able to unlock the door
with the entry code ‘WXYZ’ and your con-
trol code is ‘PQR’.

If everything works as expected, unplug
the power and solder the battery in. Switch
on the power again and repeat the same
procedure as you have done earlier to make
sure everything is OK. Throw the switch
back to the other position and switch off the
mains power. Because the battery has been
connected to the circuit, you should still be
able to open the door and change the code
as usual.

The next thing to test is the alarm section
of the controller. Trigger the siren horn
deliberately by keying in random numbers.
See if you can turn it off by keying in *C’ and
then the entry code. Don't forget to press
‘C’ again every time to reset the controller.
Testing the siren may be a problem for peo-
ple wha live in quiet areas. In this case, it
can be replaced by a 12 V light bulb. Also,
leave the siren or light bulb on and it should
be able to turn itself off after two minutes.

The standard way to check a circuit is to
follow the signal right through the circuit.
As a first step, check the soldering of the
components. Make sure all components re-
quired to be soldered on both sides are
there. The first chip to look at is IC1. Pin 12
should give an active high signal every time
a key is pressed. If this signal appears to be
healthy you should check pin 15 of ICS.

Turn off the power to the controller and
select the initializing position, so that the
LED will flash when powered up. Press the
number keys and note the pulses generated
on this pin. If the pulses are there, iook at
the signal at pin 7 of IC6. It should go low at
the end of the seventh key being input to
the controller. As soon as this has happened
probe pin 10 of the ’556 timer; you should
detect a high signal.

Pin 15 of IC13 should receive a pulse
every time a key is pressed, except for the
doorbell key (when this is pressed, it would
always stay high). If you keep pressing the
wrong keys, pin 7 of IC13 should go low at
the sixteenth pulse applied to pin 15 since
the chip was last preset. This will trigger the
’555 timer and its output (pin 3) should go
high. IC13 is preset to 16 whenever pin 7 of
IC6 goes low.

If you still cannot get the circuit to work
after all this checking, try the timing circuit
which works on the delay between each key
you pressed. Press ‘C’ once and then look at
the voltage of CSM. It should be high and
the voltage on the collector of Q3 low. If
you press the first digit of the entry code,
nothing is changed so long as your finger is
down pressing the key. As soon as your fin-
ger releases the key, CSM should go low im-
mediately and voltage on the C8 slowly
charges up. Pressing the second entry code
digit would send this voltage low again. It
would start to charge up again as soon as
your finger leaves the key. Pressing a wrong
key does not reset the timing. If you let the
C8 charge up freely, it sets pin 1 of 1C6 high
after two seconds. The output of the SC
then presets to 0111 or 0100, depending on
the logic at pin 4 and 12 of 1C6 when preset
occurs.

If everything works, throw the switch to
the initializing position, turn on the power
supply so that the LED flashes. Throw the
switch back and press ‘SPQRWXYZC’ to
initialize your controller. The LED should
be on. Now solder your battery and the
siren horn in with the power supply on.
Make sure the soldering iron is not con-
nected to the mains when you do that, or
the power supply on board will be short-cir-
cuited by your grounded soldering iron.
Close the box and setting up of the control-
ler is done. ®
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RECEIVER REVAMP WITH 70CM PREAMP!

Get the best out of your UHF
receiver or transceiver with this
eftective yet easy to build preamp
tor 70cm. Pull in those stations you
never knew were there!

Achieves better than 2dB noise figure
with around 18dB gain at 440MHz.
Or convert to CB with our 470MHz
hetical resonator for similar results.

Requires only 12V at SmA! it's ideal
for kit or commercial transcelvers.
Cat K-6306 *

As described in ETI.

ony ¥4 995

For the UHF or VHF transceiver: UHF
413.8V 2A Power Supply POWER METER

ONLY

Build your own power meter for the
70cm band (amateur or CB{) Get top

Matching supply for the Explorer UHF
or Commander VHF transceivers. Built
In the same style, supplies 13.8 volts
regulated at 2 amps continuous. The
perfect way to complete your home

performance out of your UHF rigs.
With a frequency range of

400-520 MHz, a maximum power of
100 wWatts and 50 Ohms impedance

53995

brew station. Cat K-6310 the UHF Wattmeter enables you to

accurately measure power as well as

calculating SWR. See our other
5 Cat K-6312 ywy kit adverts
i i ! on pages
! As described in EA 108, 109
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Project 698

EXPERIMENTAL

MICROBEE DIALLER

This is an experimental project which uses the Microbee as
part of an automatic dialling system. It is designed to fit with
the ETI-699 modem, but can be used with any modem and

any Microbee with Telcom.

THIS PROJECT IMPLEMENTS the auto-
matic dialling features of the Telcom II pro-
gram on the Microbee to demonstrate the
decadic dialling system. The design does not
meet all Telecom requirements, however,
and should be regarded as a purely experi-
mental device, not to be attached to the
switched telephone network.

Dialling systems

There are two general types of signalling
employed in telephone systems to allow
automatic subscriber dialling. The newer

system is called VF tone signalling (Voice
Frequency), Touch Tone or DTMF (Dual
Tone Multiple Frequency) and is not avail-
able at all exchanges. This system sends
tone pairs down the line to represent the
digits in the number being dialled. Tone sig-
nalling has two main advantages over the
decadic system, firstly the number can be
dialled much faster and secondly the diall-
ing signals fall within the voice frequency
range and don’t require a dc path to the ex-
change. There are few exchanges using VF
signalling at the present time, however.

Geoff Nicholls

Decadic dialling

The older system is called decadic signall-
ing and consists of pulses caused by opening
and closing the line circuit. Each digit of a
called number is made up of a train of
pulses corresponding to the digit, eg a “4”
consists - of four pulses. The pulses have a
2:1 break to make ratio and a nominal repe-
tition rate of 10 pulses per second, so the
make period is about 33 ms and the break
period about 66 ms. There is a pause be-
tween successive digit trains of 0.8 to 4.0

Timing diagram.
IDLE L_ SIEZE LINE DIALLING ‘ ON LINE HANG UP IDLE
3 sec r+—3 sec —
4av £ r—+— ’
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seconds. Some PABX systems also require
a three second access pause after dialling
the exchange digit to sieze an exchange line.
Most systems use “0” for the exchange
digit.

Calling example

A simplified description of what happens
during an outgoing call follows.

The exchange line is open circuit at the
subscriber’s end when the appliance (phone
or modem) is ONHOOK, Other terms em-
ployed in reference to the open line are
“free” and “unlooped”. To make a call the
line is “looped” by switching a low imped-
ance load across it. The exchange senses the
current being drawn and finds a “free regis-
ter” which returns dial tone to the subscrib-
er. A “calling path” has been found through
the exchange. When a person makes the call
she listens for the dial tone before com-
mencing to dial, however a ‘“deaf” modem
must wait three seconds to ensure that a
calling path has been “siezed”. Dialling can
then take place as described before.

Telcom Il

The ETI-698 was designed exclusively for
use with the Telcom communications pro-
gram, written by Gerard Hill (popular sur-
name around Applied Technology!). It will
not work with any other known computers
and/or software so don’t ask me!

Telcom supports automatic dialling with

Above. Overhead view of dialler installed in ETI-699. Note spaghetti sleeves over switch lugs and
position of phone cable clamp. Below. Installed dialler showing RS232 wire routing.

a built-in telephone directory, so you may
simply type DIAL FRED to get the 'Bee to
look up Fred’s number and then Jial it for
you. It can also send any character sequence
required to log-on to a system. Very clever!!

I have noticed a few things about the
operation of Telcom I on our 128K Micro-
bees that you should be aware of. Firstly,
the 'Bee will ‘hang’ if RXD is clamped to a
high voltage. This will only happen with a
faulty modem.

Secondly, Telcom seems to. power up in
the ONLINE state, so you have to type
HANGUP to free the line. The automatic
redial feature (invoked by DIAL#) will
continuously dial the number, wait 20 sec-
onds for a CARRIER DETECT (on pin S,

not pin 8) and then hang up and repeat, ad
infinitum, if there is no modem at the other
end! This could lead to prosecution for
causing a public nuisance, apart from any
Telecommunications Act offences.

One further quirk, while experimenting
with the 698 1 got Telcom to DIAL some
very long numbers so I could take CRO
photographs. (Not on the telephone system,
of course!) As the dialling cursor moved off
the right hand edge of the screen it began to
change the border line that rups around the
Telcom help screen. A quick RESET com-
mand fixed it up.

1 would like to thank Gerard Hill for ex-
plaining the operation of Telcom’s dialling
software.
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Sieze line and dial *“4". Upper trace:
pin 10, IC1 2 V/cm. Lower trace: CLK signal,
2 Vicm. Note the three states of CLK.

RL2 switching delay. Upper trace: pin 10, IC1 2 V/cm. Lower trate: line current 15 mA/cm.

Photo 1. 20 ms/cm. Photo 2. 5 ms/crn.
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PARTS LIST — ETI-698

Reslistors. .. all VaW, 5% unless noted
270R

470k

10k

3k3

33 uF 16 VW tag tantalum
.220 uF 25 VW RB

electrolytic
Semiconductors
ICY..... ....4001B
Qt ... ...BC558 pnp

....BC548 npn

BC549 npn

4V3 zener 1N4731 etc
1N914, 1N4148 etc

Miscellaneous

ETI-698 pc board; RL1, RL2 SPDT relay
Takamisawa VS12STAN; 250 Vac rated hookup
wire; 4PK screws to mount board; spaghetti.

Price estimate: $22

A note on relays

The ’'698 wuses two VS 12STAN
Takamisawa relays, one to switch the
modem in and the other to generate dial
pulses. There is a potential problem with
this setup because of the response time of
the dialling relay. The shortest pulse re-
quired during dialling is 33 ms and the
relays used have an attack and release time
of about 12 ms with a 10 V supply. The
prototype relay had nearly identical attack
and release times which meant that the
dialling pulses were not distorted. Other pin
compatible relays may not work in this ap-
plication. 1 checked one of the types that
comes in a sce-through plastic case and
found it would not even close the contacts!
The problem is caused by the low operating
voltage — the nominal 12 V from the 'Bee
is actually just under 10 V. If you are having
any problem in this area you may want to
connect a separate power supply to get a full
12 Vdc to the relays. The supply positive
connects to pin 9 and the negative to pin 7.

The prototype relay switching times are
shown in CRO Photographs 1 and 2. The
’698 was powered from a 128K Microbee for
these waveforms.

Ideally, a reed relay should be used for
RL2, but there does not seem to be any pin
compatible types to the pc board pattern. A
last minute attempt to relay the pc board for
a reed failed to achieve the required 5 mm
clearance between line and equipment
tracks on the pc board.

Construction

All components mount on the ETI-698
printed circuit board, which is designed to
fit next to the ETI-699 300 baud modem pc
board.

Check over the board before commenc-

HOW IT WORKS

The circuit decodes the TXD and CLK sig-
nals from pins 2 and 24 respectively of the
Microbee DB-25S connector to control two
relays. The Microbee buffers the TXD output
with a pnp pull up transistor, so It cannot
be set to a HI-Z (high impedance) state. The
CLK line is unbuffered however, and can be

set to HI-Z. Since the CLK line can be in
three states while the TXD line ¢an be in
two, there are six possible combinations of
which only four are used for controlling the
dialler. The required states of the two sig-
nals are as follows:

STATE CLK TXD RL1 RL2
ONLINE HIGH DON'T CARE ON OFF
HANGUP LOwW DON'T CARE OFF OFF
DIALLING HI-Z & LOwW OFF ON

DIALLING HI-Z HIGH OFF OFF

The Timing diagram shows the sequence in-
volved in making a call from an initial on-
hook or unlooped state. If the initial state
was online then Telcom would have per-
formed a three second hangup routine to
drop the previous call before siezing the
new line.

Relay RL1 switches the line input be-
tween the modem port and the other relay,
RL2. RL2 ‘makes and breaks’ the line to do
the actual dialling.

Power “Is obtained from pin 9 of the
Microbee's serial port. This Is the filtered
but unregulated supply from the Microbee
motherboard. The nominal +12 V (typically
+10 V) Is flitered by C2 and powers the two
relays and the logic power regulator com-
prising Rt, ZD1 and C1. ZD1 is operated at
current of 20 mA to ensure its breakdown
voltage is close to 4.3 volts.

Transistors Q1 and Q2 are used to detect
the three states of the CLK signal. When
CLK is LOW, Q2 will be cut off and Q1 will
be saturated.

When CLK is HIGH, Q2 will saturate while
Qt wiil be cut off. The actual voltage level
on the CLK line in the HIGH state is about
3.8 volts. To ensure that Q1 will be cut off
at this voltage the logic power supply is

made 4.3 volts. When CLK is in the HI-Z or
high impedance state, current will fiow out
of the base of Q1 and into the base of Q2,
thus saturating both transistors.

A quad NOR gate (IC1) decodes the relay
control signals from the ievels on the col-
lectors of Q1 and Q2. if these voltages are
represented by the logical varlables Q1 and
Q2, then the positive logic expressions
implemented are:

ALt=Q1
RL2=TXD + Q1 + Q2
RL2=TXD * Q1 * G2

Pin 9 of ICt wiil only go low and allow
TXD to control RL2 when CLK is in the HI-Z
state, at other times RL2 is not energized.

Relay RL1 is energized when Q1 is cut off
which only happens when CLK is HIGH.

Diode D1 clamps the TXD voltage to the
logic supply to protect the input of ICt. R7
limits the current through D1 to less than
one milliamp.

Diodes D2 and D3 are flywheel diodes to
control the emf generated when the relay
coils are de-energized.

ing construction, look for bridged tracks,
broken tracks and undrilled holes.

Solder in the wire link under IC] first,
then the resistors. The two capacitors are
polarized so check them before soldering.
The four transistors can go in next; note
that Q1 is a pnp type while the others are
npn. The IC is CMOS so take care to avoid
touching the pins while soldering it in. The
two signal diodes can go in now, together
with the zener diode. The last components
to go in are the two relays, push them right
down against the pc board before soldering.

The board should be connected with
250 Vac hookup wire for all line side con-
ductors. To install the unit in my modem
case | desoldered the wires going from the
'699 pc board to SW3 and shortened them
before soldering them to the '698. You will
see that the pads on both boards line up to
make the installation look neat. Two new
iengths of 250 Vac wire run from the end of
the '698 pc board up to the lugs on SW3.
Use insulating spaghetti on these to com-
pletely cover the line conductors it
should not be possible to touch any metal
connected to the line.

The cable clamp on the wires to the
phone should be moved to the back right-

hand corner of the pc board, as in the
photographs. The pc board mounts with
four PK screws, one goes through the cable
clamp as well as the pc board so it needs to
be a little longer than the other three. Try to
route the line wires as far away from the pc
board as possible, it would be a good idea to
slip a piece of spaghetti over the whole
length to add an extra insulation layer. I
also recommend covering the line side pc
board tracks with Silastic to insulate them.

The four wires at the back of the pc board
go to the DB-25S socket from the Micro-
bee. The pin numbers are marked on the pc
board as well as on the overlay so you
should have no trouble sorting them out.
Note that Telcom requires CARRIER DE-
TECT to be connected to pin 5 (CTS) not
pin 8.

You should now be ready to connect the
Microbee up, boot Telcom and try the
DIAL command. Connect a 470 ohm resis-
tor in series with a 15 Vdc supply to simu-
late the exchange line. Put a CRO probe
across the resistor to display the current in
the line for the different states. You can
then experiment with Telcom’s dialling
commands and observe the effects on the
CRO. ®
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THE MASTER-CARD SYSTEM SOLUTION

THE MASTER-CARD —
FEATURES

THE MASTER-CARD is a fully tested and
proven Single Board Computer that pro-
vides all the necessary requirements for a
complete computing system.

THE MASTER-CARD features a 4 Mhz
Z80A CPU running CP/M Plus Version 3.0
with 128K of fast dynamic RAM and an 8K
Monitor/BIOS Eprom — all standard.

The floppy disk controller handles 3.5”,
5.25", 8” and combinations of floppy disk
drives. A CRT controller provides an 80 x
24 video display ready for connection to a
video monitor.

Parallel keyboards and a Centronics printer
are catered for by a Z80 PIO chip while a
280 SIO provides the two RS232C serial
ports

Other features of THE MASTER-CARD
include a battery backed real time clock,
three spare 28 pin eprom sockets, 16 para-
llel TTL /O lines and two expansion slots
with Z80 signals.

Using THE MASTER-CARD

THE MASTER-CARD is easy to use. Con-
nect power, drives, keyboard and monitor
and the job is done!

Video information from the board is con-
nected via a standard RCA socket while all
other signals for peripheral devices are
brought out to standard .1 by .1 pitch
connectors. Power is connected via a six pin
plug on the board.

As with all SME Systems boards and sys-
tems, FULL BIOS SOURCE CODE is pro-
vided on a 5.25” 80 track disk (8" format
optional) along with the ready to run CP/M
Plus. This allows systems implimentors and
hobbyists to tailor thelr boards to suit a
specific task.
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The Master-Card Single Board Computer

The KNIGHT-2002

The KNIGHT-2002 is a complete ready to
use CP/M Plus microcomputer based on
the powerful MASTER-CARD single
board computer.

Features of this machine are its industry
standard CP/M Plus, 128K byte memory,
dual 1 Mb fast 3 Ms step drives and high
quality ergonomic screen and keyboard.
The KNIGHT is housed in an attractive grey
plastic case with the monitor placed on top
and the keyboard located at the front.
KNIGHT-2002 is aimed at the smaller
business and advanced hobbyist market
where the 1 Mb floppy disks provide
enough storage for most normal needs.
Software for KNIGHT can be chosen from
the world wide market since KNIGHT uses
the industry standard CP/M-80 (Plus) oper-
ating system and will run all standard CP/M
programs.

Included with KNIGHT is the Utilities disk
along with a comprehensive operator and
technical manual that guides the user
through startup, operation and repair of the
unit.

The KNIGHT-2026

The KNIGHT-2026 is an expanded
KNIGHT-2002 with a half height 26 Mb
mini Winchester hard disk drive replacing
one of the floppy disk drives.

Supplied with this KNIGHT are programs to
allow backing up data from the hard disk to
floppies giving complete data security.

The combination of hard disk and KNIGHT
features make this computer one of the
most powerful and fast computers in its
class.

This high capacity unit is primarily designed
for the needs of larger businesses where
stock, payroll and accounting data far ex-
ceed the capabilities of floppy disks.

SRSIIENS
THE PROBLEM SOIVERS

22 QUEEN STREET, MITCHAM,
VICTORIA, AUSTRALIA 3132
PHONE (03) 874 3666 TELEX AA 37213
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MASTER-CARD (with CR/M Plus)

Utility Disk and manual

“ Prices and Specs. Subject to change without notice.
Trade Enquiries welcomed.

THE MASTER-CARD

Specifications
CPU ...280 @ 4 Mhz
RAM .. ....128 K Dynamic
EPROMS ....8 K MonBios Eprom

3 Spare 28 pin sockets
KEYBOARD........ .Parallel Keyboard Port
DISPLAY ...80 x 24 CRT Display

Eprom
SERIAL PORTS ....2 by R$232C Serial
BAUDRATE ....... .Software Programmble

PRINTER ..............1 Centronics Printer Port
EITSL I/sO ‘ ...ZOIJITL [/OD Lll?gs
RSS ....8" Floppy Disk Support

5.25" Eloppy Disk é)u?pport
Winchester via add-on
card

(QUSTTVYRE = ...CP/M Plus version 3.0

CLOCK.. .Real Time, Backed

EXPANSION. .2 Slots

PCB... .....Resist, Legend, Plated
Thru Double sided

SIZE.... .215x280(85"x 11%)

POWER +5v@ 1.2A, +12v/-12v

@01A

KNIGHT-2002 Specifications
* ALL the features of THE MASTER-CARD

KEYBOARD.......... 87 keys, Tactile feedback
FUNCTION KEYS
Yes, 10 programmable

KEYPAD ...Numeric + Cursor
ERGONOMIC .......Yes, low profile with tilt

DISPLAY .Separate Green Video
Monitor

DISKS .2x1MbDSDD

EXPANSION.........2 Free slots

SIZE .120h x 465w x 430d

KNIGHT-2026 Specifications

* The KNIGHT-2002 plus the following.

DISKS. .1x1 Mb Kb floppy disk 1
%x 26 Mb hard dlsﬁ

EXPANSION ..1 Free slot

* All disk sizes unformatted

EXEMPT
$ 895.00 $125.30

TAX

V/ISA KNIGHT-2002 1+1 Nh $1,995.00 $279.30

KNIGHT-2026 1 + 26 Mb $3,995.00 $559.30

Video Monitor {Green screen) $ 175.00 $ 2450

SME SYSTEMS PTY. LTD. Hard disk interface (#3100) $ 175.00 $ 24.50
pcorbospied Wire wrap card (#3120) $ 4000 % 5.60

$ 5000% 700



ELECTRONICS

289 LATROBE STREET, MELBOURNE 3000 PH. {03) 602 3499
887 SPRINGVALE ROAD, SPRINGVALE 3171 PH. (03) 547 1046

8.30am - 5.30pm MON-THURS 8.30am - 8pm FRIDAYS 9am-12noon SATURDAY
ALL YOU HAVE EVER WANTED IN AN ELECTRONIC STORE - AND MORE!

NEW FROM ACTIVE
ACTIVE KITSETS

Top grade kits. Using only prime spec components and complete to the last
nut and bolt! We believe these are the finest kits available in Australia!
Full instructions with each Kit.

AE1000. The AEM 3500 LIST ENING POST

This device attaches between the
audio output of a shortwave receiver

THE AEM 3500

and the input port of a computer. It “LISTENING
allows decoding and printing out of ’

morse code, radioteletype (RTTY) and POST

radio facsimile (FAX) pictures using COMPLETE KIT

the computer. It has been designed
from all readily-available parts. Part No. AE1000
Software for the Microbee is in the

article, software for other computers

will be in later issues (keeping project

interest on the boil). sz 7 5 o

THE AEM 6500 60 WATT/120 WATT UTILITY MOSFET AMPLIFIER

This is a cost-effective, high performance MOSFET amp module built around the common AEI001 60 watt
25J49/25K134 Hitachi MOSFETSs in the output. A single pair of MOSFETSs will deliver up to 60 Watts

output, or another pair may be added (off-board) for double the output (8 ohm load). The pc board has 4 5 OO

been designed so that the module will fit in commonly stocked amp/instrument cases (including rack

boxes). The module features very low distortion and impeccable transient performance. Itis AEI002 120 watt

unconditionally stable and virtually blow-up proof. It can be powered from common Add on :

transformer/rectifier/capacitor combinations supplying +/- 50-55 V split supply rails {e.g: PF4 361 dditional parts
trannie, PB40 bridge and 8000u,/75 V caps). We intend to feature this module in a range of up-coming ~ @dditional p

projects we think will have popular appeal. SI 5 7 5
AEI033 Logic Pulser $12.30 =
AE1004 Eprom Programmer for 2716/2732 includes ZIF socket $30

AEI005 Microcomp 1. 3 chip Z80 computer kit. A low cost introduction
into microcomputer programming. $55.75

MORE SEMI SPECIALS FROM ACTIVE!

741508 .25 ea 741520 .30 ea 741574 .35ea 741S251 .45 ea
4002B .25 ea 4017B .60 ea 4020B .65 ea 4069B .25 ea
LM741 .39 ea 6800P $450 ea TIP125 .85 ea 2N3866 .80 ea

MAIL ORDER HOTLINE w5\ !, Callin a et ofour wo convenenty

Taw i Neoww e v o V2 289 Latrobe St., Melbourne 3000. Ph. 602 3499 or
‘03' 67 131 2 hin S min b S : 887 Springvale Rd., Springvale 3171. Ph. 547 1046

$75-349 99 uoo 3500kt 890




You've heen waiting for

Circuiis
=2 COOKBOOK +5

200 Circuits & Ideas
for the Engineer
Technician and
Hobby Enthusiast!!!

Computers + Audio + RF
Electronic Music and
Much, Much more ...

AN ELECTRONICS TODAY PUBLICATION

==\ NOW 1S Here 1
=3y <= PICK UP YOUR COPY
FROM YOUR NEWSAGENT

N ALSO AVAILABLE BY MAIL ORDER
N W= R $3.95 plus $1 postage

FEDERAL MARKETING
P.0. BOX 227 WATERLOO, N.S.W. 2017
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® PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 » 999 ¢ 007 @
- * Phone Your Order Toll Free .
= 008 999 007 2
> * Next Day Delivery to Every Capital §‘
4] COMPONENTS City and Suburbs e}
i i 2-4—48 Hours later to Couritry Areas w
Q | x Quality Electronic Products at * Technicdl and Competent Staff for ©Q
8‘ Import Prices. Helpfull Advice. g
> IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIN 5
ik VINYL BINDER — 0
"2 e These Prices will rise by up to 30% with next shipment N
g wire rod. Just the shot {prices quoted are definitely for current stock only - phone now to reserve your order)
-y for each year's set ot | P E
Bl Cicionis ol &
Z| | avouriie maganne NICAD High Definition <4
o“ S:Lllslcz;lh:dsulze RECHARGEABLE — computer Monitor b
h (9275 X 210"; Very BATTER'ES 4 There are s number of jow cost ‘Hobbyist monitors §
x smart Roya.l Blue Premium Grade good tor ug 1 . around thess dl{l at prices unheard of a yesr or 30 ago. ;
colour with beautitul 1o 1000 recharges ’ preps = oo el LAl B e o]
T e & e chavas at 1a0-18oWA l Do it s e v
@ 6 sse $5.50 AA Size 500 MAH o 0 Gareaner of prombssond! compuass. TP
C Size 1.8 AH 3 - @

8 THIS MONTH s 109 100. NEWMicronSeries3 ©O

$5.00 $5020 AA 24§ 2.00 1.80 e

. 4 or more $4.50 ea. §5022 C 595 5.40 4.98

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.

i A must tor the Technical, Handyman,
‘ Hobbyist,Collector.
-
. *
F H 0449

Metal Fiim Resistor Pack
150 Pcs
Computer Selected

R 3505 $5.95

Other Pack Bargains
All comRuter selected values mix
95 Per Pack
3501 Carbon film resistors .25W PK 300
3510 Greencap_Capacitors PK 50 pcs
3515 Ceramic CaFacutors PK-100
3520 PC Mount Electrolytics PK 4

MICROWAVE OVEN
LEAK DETECTOR

eﬁonmmgxs;ggrogmss 008 * 999 * 007
“l..

DCS

MICROWAVE OVEN
LEAKAGE DETECTOR

ETI PROJECT

[

IALF-SCALE : BEWARE  FULL-SCALE Wa

Completely passive project recetves microwaves
via an antenna which develops a voitage across a
getector diode driving the meter

Monitor your microwave oven with this easy to
pulid kit. All components mount on single PCB

nclualng the meter
K1724 (stilt only) $14.50

_ BANKCARD HOLDERS-

J]PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 © 999 ¢ 007

PANBRAKE SHEET o“es
METAL BENDER

Our Panbrake Sheetmetal berder continues to
be one of our most popular tools. Just the shot
for making up heatsinks, brackets, chassis etc

T 2400 Direct import price!’ $89.95

CAT F 1020
IMPORT SCOOP $12
“Quality Commonwealth Y
Computer Fan 80MM - 240V B Aol

« Super quiet » Sealed sleeve bearings tor long
jite » Sturdy die cast trame « Operating range

SEALED LEAD ACID

As used In securily systems, battery backup tor
computers etc. Premium grade long. lite
(typically in excess of 5 years). Easy to charge

ea. 5 Up
S 5065 12v  1.2AH 19.95 16.98
S 5067 12v  2.7AH 24.95 19.98
S 5069 12v  4.5AH 34.95 26.95

16 WAY PARTS DRAWER SET

See through acrylic parts drawer. Slide-in ident
card fronted drawers. ldent. cards supplied D 1115 Green Non Glare
Value Plus! 51 79
H 0440
{
 $19.50 ;o o oo 2
i e PRl T e el
4up SPECIFICATION:
Screen—Green ph p" r Froni Controts—Powe n oft
317 95 haracter brightnes. ensit , & spley, centering Rear controlg—
. Backgr hotizo adjustment

ter
etc Input Impcﬂ-nu—s. n 75 10!(
Bcnﬂ-ldm—! H7-22MH2 Resotution—105

SUPERB QUALITY
SLIMLINE GRAPHIC
EOUALISER / AMPLIFIER

\ O
A00°

Make your own chassis,

boxes brackets etc.
Unique slotted upper ctamping bar
allows complex corner bends etc.

Ibly compact 22H x 145W x 1320. 7_Key
'3."OCW"€I‘§OWy Led Level meters/Qual. Japan Marf Freq.

Response 20HZ-30KHZ.  C 9132

ONLY $55

Handles up to 16 gauge metal and up to
445mm wide.

$11

10 degCto+70C Amazing Vaiue

"® BANKCARD HOLDERS—PHONE ALTRONICS TOLL FREE Oto ~ 395 = vur



® PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 ¢ 999 ® 007 o

VERY

FOR NEXT DAY JETSERVICE DELI

E ALTRONICS TOLL FREE 008 » 999 » 007

DERS—PHON

[

HOL

L
{

@_ BANKCAR

e

SEMICONDUCTOR DATA BOOKS

MOTOROLA SEMICONDUCTOR

MOTOROLA OPTO DATA

Handy reference piovides data and

X 193 MO LT G PPHCAtON notes ON OPLD COupiers
with w:J r u‘...‘g:-‘n‘ c wnteg red LEDS pholo tranmistors and
@13 _teiephone ang gengra 8 compiete chapler on fibre oplics §
OMMURICITONS Bystem  which
052 peges tast garming usage world wide Very
“saantiel in o)l spheres of sbectronics Educetional
B 1105 $12.95 B 1118 $11.95
SCHOTTKY TTL DATA

MOTOROLA 8-817
V MICROPROCESSORS
inp AND PERIPHERALS

nis manua tove aspe

and pen
o A Ccleagly wnite
ng

= -

B 1100 o
MOTOROLA MEMORY DATA

B 1113 $11.95
. ,des "
AMPS vOL
N M
o NATIONAL
ocea SEMICONDUCTOR
!
I
Aot
ot i U .
IN
B 1114 $22.95
g th ac it pare: #0 i the dala boos Th
0 ¥ pe ce Th ; pes b sec
previousiy hard 10 get manusl
e aar e 10N, 10K ana
W San s MEC Ll And PLL e sy
CHIPS st
B 1100 ... $11.95 Pages: 1520 Year:1983,
8 100 $13.50
Motorois are the un wor 5 Up $12.00

Y-

ine

- GO DATA COMVERSION
' ACQUISITION DATABOOK
B eanin ol

with

0

B 110 $19.95
MOTOROLA MASTER A o
SELECTION QUIDE . 3.'
st
$ e
Qs Nelp.
131ed Dy ADDHCALON and ratings AF
Sgnal and 0pto devicer itec
el T Byt Pages: 1232 Year: 1984
B 1007 $13.5i
§7.95  5Up $12.0

MOTOROLA BONUS OFFER
BET OF 9 TITLES

SAVE $30

B 9995 $99.00

0

The 1982 eaton of the Nanonai
Semiconductor Linear Databoos 1
1he MOSt Comprenensive availadie It
presents approsimatet:

HY®RID PRODUCTS
DAY, ABOOR
The Hydrua Produsts Databook i the

pages

aescrplions. teatures e precision thun him sng g
ms w this  databooa 100UCTS whiCh DrovIoe the user &
1ed sections for Voltage ¥

| vV.n "1982

ALKE Pages: 792
.r 3 $9.95
» reria 5 Up . k..N .. Sb.I5
Poges: 1952  Year 1982
81010 $15.00 { Ve TR
Ip $14.00

rie
Pages: 558 Year: 1982
. B 1050 $9.95
Pages: 566 Year: 1984 $9.25
B 1011 $7.50 O
SUp $6.50
v
oo
0a H £y
v powe
g
o se
™SI
$Dewed the I -"‘
P C Pages: 1520 Year: 1984
omg B 103 $13.50
Pages: 550 Year: 1981 $ Up $12.00
B 1015 $11.0
5 Up $10.00

MOS MEMORY DATABOOK
I MOS Mem, ™ 1y

a

VOLTAGE REGULATOR
HANDBOOK

Wit the var.er y

on ne 0n

L 66 s cCes
iorma
et gate o e
ANCh 18 NOW De or ero
P h » o
st time Rationai s reg
Page: 256 Year 1984 Page: 336 Year 1962
B 1025 $750 B 1055 $9.95
5 Up $6.50 5 Up $9.25

NATIONAL SEMI BONUS OFFER
SET OF 10 TITLES

\

Home Telephone
Extension Cords
and Adaptors

PRICES RISE 25% NEXT MONTH

T

_ = —_—
" - e
v ‘z/‘-..__ ™

A

s

Now you can have your Telephone In the
backyard or just on the other side of the lounge
room with these nifty telephone leads. Double
Adaptor aliow two phones into the one line
Ideal for cordless phones etc

P 0990 5 Metre extn lead $1 495
P 0992 10 Metre extn lead 3 17.50
P 0995 Phone Dble Adpt  12.50

¥

STATE OF THE ART
TOROID POWER
TRANSFORMERS

For the same price as your
common garden heavy, bulky,
buzzing laminated iron (any old
iron at that!) transformer you can
now design in a superb Toroid

Power Transformer from
Altronics. i
4 MODELS TO
CHOOSE FROM
ALL WITH

240V PRIMARY

FOR NEXT Da: ETSERVICE DELIVERY

nastn

»;

= A

Why a Torold?
® Smaller size and welght to meet modern
Slimline” requirements.

® Low electrically induced noise demanded by
compact equipment

® High efficiency enabling conservative rating,
whilst maintaining size advantages.

® Lower operating temperature.

® Simple, quick singie bolt mounting.

PARL. SER

SEC SEC ;
CAT.No SECV VA i I EA 10UP
M 3050 12V + 12V 160 13.2A 6.6A 45.00 43.50
M 3060 25V +25V 160 6.4A 3.2A 45.00 43.50
M 3070 35V + 35V 160 4.6A 2.3A 45.00 43.50
M 3100 40V + 40V 300 7.5A 3.75A 55.00 52.50

The toroidal transformer is now accepted as the
standard in industry, overtaking the obsolete
laminated type. Industry has been quick to
recognise the advantages toroidals offer in size,
weight, lower radiated fleld and, thanks to
Altronics—Low Price. *
V)

~oPuin

DIMENSIONS

Diameter 110mm WO 9
Height 42mm (160VA Models \4 \

52mm (300VA Modelsi \}@6 os\\ i
Leads 200mm length o)

CS TOLL FREE 008 ¢ 999 « 007

Highly Recommended For:
® Audlo Amplitiers ¢ Power Supplies

) =

.

8 9996 $89.00 ¢ Microprocessor/computer equipment
SA VE $22 J MANUFACTURERS AND BULK USERS
PLEASE CONTACT OUR WHOLESALE DEPT.
FOR BULK QUANTITY RATES. {
[ ¥ s LOW COST o v ey
0N MULTIPURPOSE POWER £ £ %
PE ooV TRANSFORMER 20,

240V 109, 12, 15, 18, 21, 24 volts at 60VA (60W)
High grade silicon steel laminations
(Sorry we could not do a Toroid at this price)

Our Multitap 1 amp and 2 amp Transformers
have proved so popular we decided to release a
big brother. Made right here in Australia. Use of
high grade Silicon steel has enabied
surprisingly compact dimensions (70mm x
70mm x 58mm High)

£ M
Outputs g

Two $Imple Secondaries, each with justone tap,
permit an amazing range of outputs i.e.

Voitage Current Centre Tap
3 6.6A No
6 6.6A Yes
9 6.6A No
12 5A No
iis 4A No
18 3.3A Yes
21 2.9A No
24 2.5A Yes

And the best new is the Low Price

Just $22.50 cat M216s

An exclusive Altronics Design
Why didn’t we think of it
years ago!!

BANKCARD HOLDERS—PHONE ALTRONI

N

PHONE YOUR ORDER — ALTRONICS TOLL FREE NNR & 906 = Ans
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—PHONE ALTRONICS TOLL FREE 008 « 999 » 007

+

FOR NEXT DAY JETSERVICE DELIVERY

® PHONE YOUR ORDER - ALTRONICS TOLL FREE 008 * 999 » 007

¥
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J@PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 ® 999 * 007

ALCOHOL BREATH
INDICATOR

Save your license! Save your lifel
Save the llves of others! Save
your Job!

The Blotron Breath Indicator is designed to help
you make an informed decislon before getting
behind the wheel of a vehicle.
It Is pocketsize lightweight,
laboratory calibrated

An exclusive bi-valve breath—sampling
chamber measures the alcohol in your blood
The Meter indicates your alcohol content level.
The meter pointer and Leds indicate three

portable and

stages of alcohol consumption—safe—
questionabie—legally drunk.
Two Models

A 0905 Calibrated to .05 BAC
A 0908 Calibrated to .08 BAC

BOTH $79.50 ea
Requires 4 "AAA" Batteries Cat.S 5004
HIGHLY RECOMMENDED « MADE IN U.S.A.

New Video Repair Kit
VHS/BETA

Now $7.95

A VHS/BETA Video Tape Repair Kit. No need to throw

out your damaged tapes—this nifty splicing kit can save

you a fortune (it you've %oz smail children this kit will

save you several fortunesit) All accessories Included for

Joining tape and refixing leader ends etc. CAT A 9315
Fantastic Value

' A X0 i ‘ 1
P( R SUPF
3—50 Volt atupto5 Amps

Single Printed Circuit Board construction - dead
easy to buiid.

EXCLUSIVE TO ALTRONICS:

+ Deluxe instrument case.

* Attractive silk screened front panel.

» Fully drilled and punched chassis - no holes
to driit

» Front panel supplied to accomodate K 3325
option if required.

« Heatsink tubing supplled for critical
component termination.

K 3300{$139.50

SPECIFICATIONS:

= Qutput Voltage = 3-50 volts

* Qutput current up to 5 amps (max.175W)
= Floating outputs isolated from ground.

» Ripple less than 90mV p.p at Max.

Auxillary + /—12V Qption
K 3302 $12.50

il DAINICHI HIGH FIDELITY SPEAKERS )

Custom made for Altronics by Dainichi, one of the most r

; ' espected
/oudspeakpr makers in Japan (they manufacture speakers for Pioneer) f// very
conservatively rated—superb for building up a low cost speaker system.
Naturally they also serve as rather excellent replacement speakers.

CONE TWEETER MIDRANGE 50 WATT

Midrange clarity that has to
?e/atWMAaIIower 8 Ohm Z be heard to be appreclated’

Absolutely Ist class

reproduction of midrange —
C 3020 $8.95 4up $8.00

e

Amazing performance
budget price. Frequency
response 2 KHZ-18 KHZ
110mm Diam. Hole centres
79mm. Australia’'s best value
at this price.

'nlano.vocal.guitar, violinetc.
uge 50 watts max. input. 8
Ohm.. Frequency response
¢ 700-5 KHZ. Value Plus!

C 3030 $22.50 4up $20.00

DOME TWEETER
60 WATT

60 Watt Max.Power

Silky smooth frequency
response. 1.5 KHZ to 20 KHZ
Wide Angle dispersion.
Massive power handling
capacity. Diam. 94mm. High
spectrum. Purity. Incredible
low price!

WOOFER

307mm (12 In.) 40 watts max.
power 8 Ohm.

Roll edge one suspension.
Resonant of 30 HZ.
Frequency range 30-2 KHZ,
Smooth faithful bass speaker.
Ideal Hi-FI replacement.
48mm voice coil.

 C2010 $19.50 4up $18.00  C3040 $42.50 4up $39.95

Superb Entertainers Microphone
Cardiod Moving Coll

Our C 0380 Cardiod Microphone has been aclaimed by professional entertainers all over Australia. Next
month there's a veritable truck load of new stock arriving—so out they go at an unbelieveble price -
Just $50 be quick!

Over C 0380
= 1000 Sold
Simply superb — Now $50
entertainers microphone
Silky smooth response e —

(useable to 18KHz).
Extremely low feedback
Incidence. Inbuilt wind filter
eliminates “Pops”. Balanced line (Useable) — 30Hz — 18KHz
circuit enables long mic able runs. Sturdy Carry Case Included

IIIIIIIIIIIIIIIIIIIIIII|IIII|||I||I|IIII|II|I|IIIIIIIIIIIIIIIl)mmlIIIIIIIIIIII|IIIIIIIII|mlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIr

Last chance to equip your Lab with Hitachi's famous
Dual Beam V212 20 meg. Cro at Just $699

Impedance — 200 Ohms
Output Level — 75db/1000Hz
Frequency Response

i o \&’ : «\\\“\\:e
;‘ ©e gev ?“;."‘fsv““‘
gﬁ ¢‘9’¢ W e\:

_— A e (P4 699
® p '} Vo v o> ‘y

7 GEINIES oecaicecomt v w SR )

We are proud to include Hitachi's superb Oscilloscope in our range of test
equipment. It features: ® Thin, light and compact design (310W x 130W x
370Dmm, 6kg) ® Large 6 inch rectanguiar internal graticule CRT e Vertical mode
triggering selection to provide stable triggering of each channel ® High accuracy
+ 3% e High sensistivity 1mV/div ® Stable, low drift design ® TV sync separation
circuit builtin ® Convenient X-Y mode for phase difference measurements e
Tilting bail supplied CAT Q 0152

10 to 1 Attenuator Probe Kit

1to 1 or 10 to 1 Attenuation

Qo153 $42.50

FOR NEXT DAY JETSERVICE DELIVERY

® BANKCARD HOLDERS—PHONE ALTRONICS TOLL FREE 008 ¢ 899 ¢ 007
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UNIVERSAL

MONITOR STAND

WITH PAN & TILT ADJUSTMENT

This brilliant monitor stand enables you to swivel
left/right ana tilt up/ down ie to position monitor
to any desired position Mence viewing position is
, enhanced and screen glare eliminated
: Altronics direct
. Import price Is
Now under $30.

'FOR NEXT DAY JETSERVICE DELIV

i

(* * * & %

1 Printer Interfaces
i1 Printer Interfaces
3 Bargain of 1985

Convert your 80 Col parallel printer to
Serial with one of these Interface Cards.

Were Selling for $145
Now An Amazing $49

Two Models

i1 D 1178 Suits CP 80
D 1179 Suits DP 80

 TOLL FREE 008 » 999 « 007

R

$49
or Fax 80 $49J
Clock Movement

Fityour own custom Clock Face. Greatfor novel
! applications such as fitting to pictures etc.

! éeﬁ/ accurate, runs for approx 1 year on one AA
o

Just $10

BANKCARD

Cat X 1010

J;PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 o 989 o

Microbee Owners

As we no longer sell the Microbee Computer
range, we now have these surplus products
which we want to quit regardless of cost. Don‘t
let these unbelievable prices put you off — these
are all Ist quality products. Naturally Ist come Ist
served. So phone order yours right now!

MICROBEE LIGHT PEN
(ETI AUG '83) y

PROVIDES DIRECT PERSONAL
CONTACT WITH YOUR BEE!

This pen works in the low-resolution graphics mode and
connects directly to the 1/0 port e Fully documented

with software example. CAT 9649

MULTIPROM INTERFACE
FOR THE MICR

O
+)
m
m

$99:30C Now $40

(ETI NOV ‘83)
44K OF PROGRAM STORAGE e FULLY
SOFTWARE SELECTABLE e SUITS
BOTH IC AND PLUS MACHINES e 8
OUTPUTS FOR CONTROL
APPLICATIONS.
A sensational kit for the MICROBEE requires no
modification to the computer except for the fitting of a 50
pin expansion socket. This project is easy to build and
will allow you to store and software select up to 44K of
eprom stora?e — acts like a mini disk drive system with
the speed of RAM. Extra units may be added to futher
increase storage.
The ALTRONICS Kit comes complete in every way.
* Full set of IC sockets
* Double sided, piated through board
* Assembled connection lead to Microbee
¢ fully documented
* Cassette monitor included (plus sourcefile)

CAT K 9673
FAX
*. .. DECODER

1ETI SEPT 8%

Now $15

This project allows you to decode the signals of
shortwave stations transmitting radio facsimile weather
maps, satelite pictures, etc. ® complete kit of parts
includes DB15, Ribbon eable ¢ Software Listing.

CAT K 9733

RADIOTELETYPE DECODER
(ETI APRIL '83)

Display RTTY encoded messages on your video Monitor
Receive up to date weather information International
News before the Papers, all sorts of coded military info.
Simple circuit uses PLL techniques. Single PCB
Construction. Kit includes DB15 Plug and Backshell for
connection to microbee. Shielded pretinned PCB.

CAT K 9733

Ex Display Monitors
Unbelievable $99

What are we raving about?

No there is nothing peculiar about the display of
these fine high resolution Micron Series 2 and
Serles 3 Monitors — “Ex” refers to the fact that
they have been used by us for Display and
Demonstration purposes and are therefore,
strictly speaking, not brand new. Not that in
most cases you could notice any difference
between these and the identical new stock item
(there’s possibly the odd supertficial scratch but,
after 2 weeks use at home, this would be normal
anyway).

All Perfect Working Order — All Guaranteed.

PR SR

ERVICE DELIVERY

kTs

I URY v

All

$99 each

We will endeavour to supply the model you
request - however, we reserve the right to
substitute if necessary.

Cat D 1114 Series 2 Green Screen Hi Res
Cat D 1115 Series 2 Green Screen N/Glare i
Cat D 1115 Series 3 Green Screen N/Glare

But at $99 there mustbe
a catch?? ;

There is! We have only a very, very limited
quantity. — so ring your order soon.

4
1 i
2

Superb true Analogue
Joystick Kits for the
Microbee Computers

Both 1/2 Price

The ideal Joystick for games where delicate
proportional control is required to accurately
position your craft on the screen. For the more
serious user it can substitute for a ‘'mouse’ in
graphic business or other programmes.

Available in two forms.

Standard
K9674 ....... $24.50
Now $12

Deluxe with seit
centring control lever
K 9675 $35.00

Now $17

Joystick for

Microbee Computer
Fitted with interface lead and
plug for Microbee

Were $20.50 Now $10
D 1420



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 5SMHz band width but
should go to around 6.5MHz. It also features
75mm (3") CRT Blue Phosphor with accurate
graticule, separate vertical and horizontal BNC
type input sockets etc. Remember, a SMHz
scope is usually adequate to troubleshoot most
micro processor and other digital circuitry as
welll This is a wonderful opportunity to learn
electronics and end up with a valuable piece of
test equipment as well. The Altronic K 2000 kitis
absolutely complete. The chassis is prepunched
and every componentincluding nuts and screws
are provided, along with instructions.

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 englne. Fit this transistor assisted ignition
kit in minutes and start saving money from the
very next petrol stop.

K 4010
$35.00
Q\o‘b |
@
R F : °

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
wiring system.

MULTI SECTOR
BURGLAR ALARM

The Avtek MultiModem

a breakthrough in low cost modem design
Using state-of-the-art VLS| Integrated
circulitry, the Avtek MultiModem provides
the highest standards of rellabliity for data
communications on public phone lines.
Digital signal processing Is used to
achleve functions normally requiring
anslogue fliters.

e e

MULTIMODEM NEVER REQUIRES
ADJUSTMENT

MULTIMODEM WORKS RELIABLY ON LINES
WHERE OTHER MODEMS CAN'T FUNCTION
Its digital filters are much sharper than on
conventional modems. Line interference is
screened out. You get error free data transter,
even on very noisy lines.

> K 1900
TATE OF THE ART

(See EA Mag. Jan '85)

Protect your Home or Business from intruders
with this "“State of the Art” Burglar Alarm.

FEATURES:

® Alarm has 8 separate Input circults—8 sectors can be
monitored independently.

» Each input circuit is provided with an indicator LED
and a sector On/Otf switch

* individual sector isolation aliows the user to have some
areas of the premises hablted while others remain
protected e.g. inside Off/Outside On.

» inputs accept both normally closed and normaity open
sensors

» Two Inputs provided with an entry delay (between
10 - 75 seconds)

* internal trip warning buzzer—alerts owner/occupant
of pending alarm operation—great for the
“forgetful” amoungst us. This buzzer is pre-settable
between 5 and 55 seconds prior to Atarm.

® Unique circuit detects automaticatly when any N/O or
N/C loops are either open circuit or dead short.
¢.g. someone trying to bridge reed switches etc.

& Switched output can be used to send a silent atarm
through an auto-dialler circuit or simitar.

o Fuli battery back up provided vla. 12V—1.2Ah battery

» Supplied in an attractive functional security case.

A Mere $139.00

MULTISTANDARD OPERATION
CCITT and Beli Duplex and Half Duplex.

AUTO ANSWER OPTION (MODEL D 1205)
Autoanswer |s the ability of your
computer/modem to receive when the phone
rings. Some computer/software combinations
do this. MultiModem offers the aiternative for
computers without this facility—hardware
autoanswer. Leave your computer waiting for
information.

TEST FUNCTIONS

DIG: This function enables the user to test the
modem’s operation over a line. testing both
modem and line.

ANL: Provides testing of computer, software,
# cabling and modem.

| SPECIFICATIONS

) Data

Standards: CCITT V.21 & V.23 Bell 103 & 22

Dsta Rates: 300, 600 & 1200 BPS
Backward

Channel:75 BPS In conjunction with 1200 BPS
Computer

Interface: CCITT V.24 (RS232C)
Power

Requirements: 240 VAT Power drain—3 watts

TWO MODELS

D 1200  (Standard) $349.00

D 1205 with auto answer $389.00

\

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 received and despatch vla
overnight jetservice Courier for delivery next
day Country areas please allow additionat 24-48
hours. Weight limit 3Kgs.

$10.00 HEAVY HEAVY SERVICE - Alt orders of
10kgs. or more must travel Express Road
Please allow 7 days for delivery

INSURANCE — As with virtually every other
Australian suppler, 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

Hoiders can phone order toit free up to 6pm
Eastern Standard Time. Remember with our
Overnight Jetservice we deliver next day

ALTRONICS RESELLERS

Wanted in all Areas of Australla—Phone
Steve Wroblewski on (09) 381 7233 for

Details
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BUILD THESE FABULOUS KITS

FOR NEXT DAY JETSERVICE DELIVERY

BANKCARD HOLDERS—PHONE ALTRONICS TOLL FREE 008 ¢ 999 = 007

PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 » 999 » 007 ®



(COMPUTING NEWS
Voice data input

According to Lockheed-Georgia, talking to computers is more
productive — especially for people who don’t like keyboards.
So it’s investing money to apply voice input technology to the
company’s computer based generative process planning

system.

The reasoning goes that when
planners are at a terminal, they
often have their hands full with
engineering drawings, manuals,
and other documents. Putting
drawings down or turning away
from the manuals to enter data
takes time and breaks their con-
centration. That break in con-

centration costs time and can
léad to errors, including simple
typos.

Six process planners have
been trained to use the voice
data entry system, which is
based on an IBM PC XT. The
system consists of a terminal
emulation  package called

IRMA, a voice recognition
board from Tecmar, and soft-
ware developed by Lockheed.

Lockheed’s system is a “‘user
dependent, discrete word” sys-
tem. That means the computer
can recognize only single words
(or phrases not more than 1.5
seconds long), and that it can
recognize only the voice pat-
terns of wusers who have
“trained” it.

There are certain inherent
limitations in this type of
system, however, says one com-

pany spokesman. “Voice sys-
tems may have trouble recogniz-
ing words because of a cold, a
dry throat, or a moment of lazi-
ness in pronunciation.”

But he said that planned im-
provements in Voice GEN-
PLAN include adding continu-
ous word recognition hardware,
improving vocabulary handling
software, and implementing
user suggested changes.

A future for educational

software

According to a market research
group, International Resource
Development Inc, the home
market for educational software
will really only begin to take off
two to three years from now.

A key technological contribu-
tor to this takeoff will be the
emergence of powerful, full-
function, and readily affordable
portable micros — because stu-
dents need to use computers
both at home and at school.

The interactive videodisk will
be another valuable addition.

Demographic tendencies
should also encourage market
takeoff a few years down the
road. The home is increasingly
becoming the centre for the
learning  experience.  Adult
education is on the rise. Accord-
ing to Maurcen Fleming, a sen-
ior IRD researcher, this will in-
crease the demand for educa-
tional materials, including soft-
ware.

With a few significant excep-
tions, educational software cur-
rently is widely viewed as bad.

The shortcomings are gen-
erally of two types. First, many
programs are simply sholasti-
cally unsound. But also, offer-
ings tend to be of the relatively
“dumb’ drill and practice vari-
ety, rather than conceptually
more advanced.

The suggestion from one
American study is that by 1987-
1988 much headway will have
been made towards overcoming
these problems. Educators will
know more about the ins and
outs of software design; techni-
cal experts will be more sophisti-
cated regarding effective aca-
demic practices. The role of
D&P programs will diminish, to
be filled by tutorials, simulations
and model-building offerings.

CLUB CALL

wading, Vic 3131

on (03)873-5734.

The Melbourne Microbee club you knew as Microbug Australla is now in-
corporated. The new name is Mbug Australia Inc, at PO Box 157, Nuna-

The club now meets at the Mount Waverley Community Centre, Cnr.
Miller Crescent and Stephenson's Road, Mount Waverley, on the second
Wednesday of each month, from 7.30 pm. The club now has bulletin board
access. Membership for RCPM access is only $10, and may be test driven

90 — ETI July 1985

More Microbee

With special features such as
Telecom approval, the new
“Beemodem” from Applied
Tech gives you legal opportunity
to connect your Microbee to
other computers via the tele-
phone line. Simple installation
consists of plugging in two
cables, to the telephone socket
and to the RS232 port. Opera-
tion modes are CCITT V.21
ORIG and ANS 300 bps full
duplex, from a 12 V at 140 mA
from the host computer through
the RS232 port. It also has a

parts — the Beemodem unit and
a handset. All for $189.50.

And if that ain’t enough to
keep you busy, Microbee now
offers a  hardware/software
modification option for use of
Viatel. (Viatel, Telecom’s tele-
text links you to banking, news,
weather etc information). The
Microbee Viafel option works
with the 1200/75 baud rate on
the Beemodem.

For further information con-
tact Applied Technology, 1 Patti-
son Ave, Waitara, NSW 2077.

ans viao 18 cd

1200/75 baud option. (02)487-2711 or capital city
The modem consists of two offices.
mnn
i
1
P orlg 108 been‘odem ;’}'0" € "
. ® ® m(xem ‘ -
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Positronic’s micro

Positronic =~ Computers  has
released an Australian designed
single board 80186 microcom-
puter that is specifically de-
signed to support the latest
10 MHz 80186 from AMD. It is
said to provide up to 25% more
processing performance than
any other 80186 based system
and up to three times the per-
formance of the standard 8086
CPU, and includes all peripheral
functions required for a single-
user computer system.

The card was laid-out using a
PC layout system written by
Positronic Computers, and will
shortly be enhanced by the
addition of a high resolution
graphics adapter and network-
ing interface.

The PC186 is specifically de-
signed to support the Turbo-
DOS operating system and is
available with complete imple-
mentation. Included with Tur-
boDOS 1.4 are system utilities

for file maintenance and archiv-
ing, a Z80 emulator package al-
lowing all current Z80 pro-
grammes to be run on the
PC186. TPC and READPC are
two utilities for executing
MSDOS programmes and read-
ing MSDOS diskettes respec-
tively. TurboDOS also uses a so-
phisticated disk catching system
that makes most disk systems
run as fast as a RAM-disk. Print
spooling is also included as are
utilities for print queue mainten-
ance. TurboDOS supports most
CP/M, Concurrent CP/M, and
MP/M-86 programmes including
Digital Research’s GSX-86
package. A range of application
programs including dBase II,
Wordstar and Turbo Pascal are
available for immediate use.
The price is $1250.

For further information con-
tact Positronics, 1 Strathaird
Close, Diamond Ck, Vic 3089.
(03)438-2713.

More modems

Another modem system, the
2123B, has been released by
Consolidated Electronic Indus-
tries. The CEI data 2123B han-
dles sync or asynch data formats
in full or half duplex modes. Op-
tions include a baud rate con-
verter from 75/150/300 to 1200
baud for terminals not support-
ing split baud operation, and a
sync clock generator (SCT,

SCR) for 1200 baud half duplex
synchronous operation.

A maximum of 16 modems
can be fitted into a configuration
for rack mounting with the rack
available as a further option.

For further information con-
tact CEl, 15a Anderson Rd,
Thornbury, Vic 3071. (03)484-
0791.

A bit of savvy

The Savvy PC combines artificial intelligence capabilities, an
operating system with virtual memory management, an adap-
tive pattern recognition processor and a relational database
manager. It contains about 250 functions for arithmetic, ex-
pandable vocabulary and program structure. Further informa-
tion is available from Aladdin Computer Services, 11 Ormond
Rd, Elwood, Vic 3184. (03)531-4173.

Buffers and switches

Melco printer buffers and switches, distributed by Alfatron,
include 32K byte units suitable for some PCs, with standard
units as well as machine specific ones available. Buffer sizes
are up to 128K bytes. For further information contact Alfa-
tron, 1761 Ferntree Gully Rd, Ferntree Gully, Vic 3156.
(03)758-9000.

Two way converter

The new Transdata 192 allows communications between an
RS232 serial inteface and paralle! Centronics in either direc-
tion. The compact unit uses CMOS technology, and permits
data rates up to 19.2 kbaud. Handshaking in ASCII is by
X-on/X-off and EIA control signals; Hex is via EIA only. De-
signed and manufactured in Australia, more info on it is avail-
able from Lamron, PO Box 438, Ryde, NSW 2112. (03)808-
3666.

Surge absorber unit

This unit absorbs induced surges between lines or from
ground for the protection of electronic equipment including
computers. It’s available from Autotronics, 1/3 Marshall Rd,
Kirrawee, NSW 2232, (02)521-3711.

Microsoft C compiler

The new Microsoft C compiler is designed to increase execu-
tion speed and compactness of C programs. C language is
popular for systems programming because of flexibility and
portability. This compiler allows calls to other Microsoft lan-
guages such as Fortran, Pasca! and Assembler.

Fruits of education

Apple is offering school purchase buys on the Ile and Macin-
tosh. The Apple IIc Introductory System of Apple Ilc (128K),
disk drive,80 column card and ports comes free with the pur-
chase of nine Ile Starter Systems. The Macintosh with soft-
ware and peripherals is going for $2767.

New Spellbinder

A new Spellbinder Scientific version provides mathematical
and chemical symbols for the technical user. A symbol editor
is provided for manipulation of on-screen symbols. It can out-
put on the HP Laserjet printer and the Epson MX and FX
series among others. For further information contact Soft-
ware Source, PO Box 311, Bondi Junction, NSW 2022.
(02)389-6388.

IBM compatible portable computers

Vicom has introduced the Gridcase line of IBM compatible
portable computers. The computers offer local and remote
area networking, have a built-in 3%-inch floppy (720K),
weigh 6 kg and offer a choice in flat panel displays memory
options and battery power configurations. For further infor-
mation contact Vicom, PO Box 366, Sth Melbourne, Vic
3205. (03)62-6931.
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’l Rockwell

QUALITY SEMICONDUCTOR

PRODUCTS 68000-6500
exempt*
RE8000C6 - CPY Ceramic DIL $55.79
R6800006  CPY Plastic Compact QUIP $36.76
8. 10 MHz available
12 MHz avaiiable soon

R6502P CPU, 40 pin $8.29
R6503P CPY, 28 pin $7.24
R6504P CPU, 28 pin §1.24
R6507P CPU, 28 pin $7.24
RES1Q Single chip microcomputer, 64 pin CPU, RAM ACIA 1O,

Timers, 64K Address $20.93
R6520P P1A 40 pin $%5.13
R6522P VIA 40 pin, 20 10, 2 x Timer/Ctr S. Reg. $1.97
R6532P COMBO 40 pin, 128 byte RAM, 20 1O, Timer 9.
R65410 Slave Processor, 64 x 8 RAM, 23 170, host slave UF, timers,

4 K, external address $15.01
R6545-1P  Video controlier $12.51
R6551P ACIA integral Baud rate gener $8.82
R6592P Single chip peinter controlier for Epson Low cost

printer . $15.14
CMOS
R65C02P1  CPY, 50 pin piastic, enhanced instruction set $10.00
RBSC21P1  PiA 40 pin $7.90
RE5C24P1  PIAT, VO x Timer 40 pin 6821/6521 compatibie $9.48
RE5C51P1  ACIA 28 pin $10.00
R2424 MODEM CHIP SETS $495.43
PRINTERS

CPA-80 Centronics and Senal versions available, 100 cps, 2K
expandabie to 8K buffer
Centronics €x Tax $281,68 Incl Tax $321.23
Seriat £x Tax $304.30 Incl Tax $346.19

OWX-305  Letter quality daisywheel printer,

18 ¢ps £x Tax $519.75 Incl Tax $595 16
€x Tax $332.73 Inci Tax $372.66
ExTax $111.12 Incl Tax $123.78

Cut Sheet Feeder
Tractor Feeder

SHINKO
1310 300 cps. Dot Matnx, near Letter
Quality Ex Tax $1035.51 Inc Tax $1186.17

TATUNG TVT600A TERMINAL

DISC DRIVES

F-051APC  §.257 simiine SSDOD 40 track. Taut band, direct drive. 250 K8,
low noise Ex Tax $228.13
CF82AP2  Slimiine disc drive £x Tax $187.31

HIGH PERFORMANCE DEVELOPMENT
TOOLS FOR 6502 FAMILY

€x Tax $303.22

EC-EP EPRDM Programmer ExTax $77.44
EC-TTLT  Tester £x Tax $138.00
EC-MEMT  Memory Tester With Fast Programmer Ex Tax $256.00.
EC-PALP  PAL Programmer Incl Software Ex Tax $426.52
EC-LOG Logic Anatyser 10 MHz £x Tax $3554.30

EC-64 Apple (TM} compatidie, variety of packages availabie
MPE-PC IBM (TM) compatible. vanety of packages available

A variely of instrumentation tools availabie tor laboratory instrumentation
CONTACT THE OFFICE FOR PRICES AND AVAILABILITY

“All prices subject 10 sales tax if applicable
Please aliow $5.00 Post and Package with all orders

SUBSTANTIAL QEM QUALITY DISCOUNTS AVAILABLE
PLEASE CONTACT THE OFFICE FOR PARTICULARS

73 Eric Street, Goodna, Qlid. Aust.
P.O. Box 6502, Goodna, Qld. 4300
Telephone (07) 288-2455.
Telex AA 43778 ENECON

* ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTIFICATION #
BANKCARD AND MASTERCARD ACCEPTED

lan J. Truscott's

ELECTRONIC
WORLD

MORE & MORE

People are discovering us each
week. Both the home enthusiast
through to the small manufacturer.

* * *

COMPONENTS o
TOOLS e KITS

In any quantity, buy one. or one
thousand, we’re happy to oblige

SCHOOLS e CLUBS
ETC

Inquire about our bulk discount
deals

Save yourself a trip 1o the city ~ come to

30 LACEY STREET
CROYDON
OR PHONE

(03) 723 3860/
723 3094

Mall orders welcome.

Beginner or advanced — there are
projects in here to suit every hobbyist’s
interests. From crystal sets to passion
meters, loudhailers to fuel level
monitors, power supplies to
photophones. Over 30 projects!

Your copy is available by mail order for
$5.95 plus $1 to cover postage and
handling (add $5 to these charges for
air mail postage outside Australia) from:
Federal Marketing

P.O. Box 227, Waterlao, NSW 2017

Trade enquiries welcome
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WIRELESS
INSTITUTE
OF
AUSTRALIA

. FOUNDED 1910
The W.I.A. represents the
Radio Amateur at Local,
National and Intgrnational
level and offersgym
following :
services:
* Monthly
“"AMATEUR
RADIO”
Magazine,
included in ‘:
membership fee.
* Most REPEATERS have
their licence, power and site
cost paid by the institute.
* World wide QSL-service.
* Assistance to members in
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.I.A. P.O. BOX 300,
CAULFIELD SOUTH, VIC. 3162

Please forward a membership
application form and further details
to:

Mr, Mrs, Miss, Ms ...

GRUBION «cas v sansie s it Bobinn

[Postcode .......cooovvveviiii
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CLAREMONT SHOWGROUNDS, WEDN

AUGUST 4th, 1985 EXCLUSIVE TRADE AND MEDIA PREVIEW JULY 31st.

PREVIEW ANOTHER GREAT
YEARIN CONSUMER
ELECTRONICS

The Perth Electronics
Show, Australia’'s largest
and most successful
Electronics Show. Over
6,000 sq metres of
exhibition space
covering some 14
pavilions. 120 Exhibitors
and an expected attendance in excess of
120,000, will come to view and hear the
newest, most important, most wanted
electronics products and technologies of
the year.

INDUSTRY SHOWCASE

The Perth Electronics Show offers
such a wide variety, audio, video, computers,
personal electronics, telephones, games, white
goods, brown goods and cameras. Everything
from Compact disc to the very latest fully
automatic dishwashers. They're all here in
greater depth and variety than ever before.

CONFERENCES AND SEMINARS

But the value of the Perth Electronics Show
goes far beyond the public exhibits, it's a total
industry forum and is THE most important
event of the year. You'll have the opportunity to
participate in seminars and workshops devoted
to product trends, marketing, merchanidising
and promotions.

Separate public seminars will be held this year
on our rapidly changing industry as an
attraction to the Perth Electronics Show.

........

s1s

Business
éppor\um\v

not to be

PREVIEW sd

NEW PRODUCTS -
TO PLAN CHRISTMAS BUYING

August is an ideal time for buyers and retailers
to plan orders with manufacturers for the
Christmas period. The Perth Electronics Show
has also proven popular with the publishers of
our industry journals featuring many new
releases, direct from Chicago. The Perth show
gives ample time to make the important
deadlines for the October/November issues.

NEW AIRFARE/ACCOMMODATION OFFER

in conjunction with Ansett Airlines and Jebsens Travel, the Perth Electronics Show have organised some very attractive three
and seven day airfare and accommodation packages.

7 Night Accommodatlon/Airfare Package
Per person costs

3 Night Accommodation/Airfare Package
Per perscn costs

Parmelia Hilton | Sheraton Hilton Kings Hotel Town House
To Perth Ambassador Hotel
Twin  Single | Twin Single Twin Single Twin Single

Sydney | 800 1027 | 811 726 879 743 914

Melboume 738 965 809 1108 664 817 681 852
Adelaide 668 8% 739 1038 594 41 611 782
Brisbane 834 1061 905 1204 760 913 M us
Hobart 804 1031 875 1174 730 883 741 98
Launceston | 790 1017 | 1160 861 né 869 733 904
Canberra 790 1017 | 861 1160 16 869 733 04
Add night: 3 65 44 8 el 50 8 %0

Kings Hotel
To Perth Parmelia Milton Sheraton Hotel Ambassador Hotel Town House
Twin  Single Twin  Single Twin  Single Twin  Single
Sydney 788 M Ll Lr8) ™ 809 783 809
Meibourne 5 841 8 850 661 7% 670 3%
Adelaide 635 761 638 Wl 581 656 5% 6%
Brisbane itk 1003 880 1012 823 898 832 898
Hobart 192 918 1% Q7 138 813 1) 813
Launceston m 900 m 909 0 1% 728 7%
Canberra s LAl 78 910 T 7% ™ 7%
Add night: 4 8 u 8 % 50 2 50

N 1 —
Inclugea:

*7 nights accommodation at hotet of your choice.
*Economy class return fare to Perth from your homeport.
(Prices on homeports other than shown available on request)

All bookings and enquiries must be made through the
offices of Jebsens Travel P/L.

4th Floor, 231 Miller Street,

North Sydney, NSW 2060

Telex 70284 JEBRED. Telephone (02) 922 4300

included:

*3 nights accommodation at hotel of your choice

*Economy ctass return fare to Perth from your homeport

(Prices on homeports other than shown available on request)
For further information on the Perth Electronic Show
contact The Manager, Chris Gulland.

Perth Electronic Show

PO Box 745

West Perth 6005

Telex 92952. Telephone (09) 382 3122



MICROBEE COLUMN

Boggle
D. Betts; Belmont Vic 3216

This Is a remake of the famous game of
the same name. It is a lot harder to
make some decent words with this
one. The highest score | ever achieved
was 10! But despite its difflculty the
game has good educational value. The
boxes for the letters are drawn In
LORES. The scores for the players are
displayed on the screen and there is an
optional printer output so your friends
can take home the score sheet.

00100 REM |1 BOGGLE -~ & word game program for the aicrobee 11
00110 REM {| Written by Dean Betts, Geelong 1}

00120 GOSUB 13401REM s LORES TITLE DISPLAY se

00130 GOBUB 10SCIREM ee INSTRUCTIONS =#

00140 CLS: INPUT"Enter number of players “X

00150 DIM A1(X),S(X),G(1&)

00160 FOR X=3 TD XiPRINT "Enter player “"X"'s mame “j3INFUT “*
00170 NEXT X

00180 GOSUB 770

00150 CURS 291PRINT "R
00200 A2$=KEVY: IF a2ss
00210 CURS 29:PRINT "
00220 REM s® RANDOM LETTER e

00230 FOK I=1 TO 16:LET G(I)=INT (RNDe24)+65
00240 NEXT |

00250 GOSUB B30

00260 REM »» 3 MINUTE TIMER e

00270 D=7311E1w.0%

00280 FOR I1=Ei TO .01 STEP -.01

00290 FOR HeO TO DINEXT H

00300 CURS 261PRINT (FB.2 11]

00310 NEXT 113FOR HwO TO DiNEXT W

00320 CURS 1:1FRINT “"BEGIN'";PLAY 23

00330 CURS 30:PRINT * “1CURS 301PRINT ~3.00"
00340 FOK H=0 TO DINEXT H
00350 Bi=2.393CURS 30:PRINT *
00340 FOR 11=E1 TO 2 STEP -.0%
00370 CUKS 26tPRINT (FB.2 11}
00380 FOR HM=0O TO D:NEXT W
00390 NEXT ki

ALS (XY

dy. . "
THEN 200

"ICURS 1¢PRINT™

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.

However, If you present us with a scrawl done on the back of someone's
old fag packet it needs to be manually typed twice here, with consequent
increase In labour on our part and increase In the probabliity 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.

‘| agree to the above terms and grant Electronics Today International all rights to
publish my program in ETI Magazine or other pubtications produced by it. | deciare thal
the attached program is my own onginal material, that it has not- previously been
published and that its publfication does not violate any other copyright.’

“ Breach of copyright is now a criminal offence.

Name ..

Signature

Address .

00400 El1=1.39
00410 CURS 3031PRINT™ "
00420 FOR li=E1 TO 1 SYEP -.0%
00430 CURS 26:PRINT (FB.2 11)]
00440 FOR M=0 TD D:NEXT M
00430 NEXT 13
00460 E1%0.59
00470 CURS 30:PRINT* -
00480 FOR I1=E1 TO O SYEP -.01
00490 CURS 26:PRINT [FB.2 113
00S00 FOR H=0 TO D:NEXT W
00510 NEXT I

S20 CLS:PLAY 1,10
00530 CURS 27,8:UNDERLINE:PRINT ~CORREGTION™ s CURS 21,161NORMAL IPRINT “Press any
key to begin®)
00540 AS=KEY1IF A2se™" THEN 540
00530 CLS:GOSUB 7701 GOSUB 850:1CURS 18,1:PRINT “Press any key when éinished.")
00560 A2$mKEY:11F A28w" " THEN S60
00370 FOR M=1 TO X:CLS
©00T80 CURS 211PRINT "Player “H"'s Report Cerd”"\iPRINT "Name i
00590 INPUT “Input score t- "jN:PRINT
00600 LET S(H)=N+S (M)
00610 PRINY “Total score i1- "jS(H)
00620 PLAY O,161NEXT M
00630 GOSUB 930
00640 PRINTIPRINT "Do you want to quit?
00630 AZS=KEV: IF A2s$a"" THEN 630
00660 IF A28m"Y" THEN 680
00670 GOTC 180
00680 PRINT\ “Do you want & printout of scores?
00690 A2$=KEY:IF A28="" THEN 690
00700 IF A2¢m“Y" THEN 730
00710 GOSUB 950
00720 POKE 220,111:END
00730 OUT#S ON
00740 GOSUB 930
00750 OUTHS OFF
00760 GOTO 720
00770 CLS:LORES:REM e+ PLOT LINES BETWEEN LETYERS se
00780 A=39:1Ca3
00790 PLOTY 32,A TO 32,C:PLOT 63,A TD 63,C1PLOT 92.,A YO 92,C
00800 A=43Cw]22
O0UB10 PLOT A,12 TO €,12:PLOT A;21 7O C,21:PLOT A,30 TO C,30
00820 A=33Bw124sC=39
00830 PLOT A,A.TD B,A TO B,C YO A,C TD A4
00840 RETURN
00850 REM ss PRINT LETVER IN APPROFRIATE SGUARE e
00860 K=9
00870 FOR l=1 TO 4:CURS K,StPRINT CHRS(G(1))I1LET KaK+1S:NEXT 1
00880 K=9
00890 FOR
00900 K=9
00910 FOR 129 YD 121CUKS K,11:PRINT CHRS(B(1))¢LET K=K+15:NEXT 1
00920 K=9
00930 FOR I=13 TO 163CURS K,14¢tPRINT CHRE(G(I))1LET KeK+1S¢NEXT |
00940 RETURN
QGO9S0 REM se REPORT se
00960 CLS:CURS 30:UNDERL INE; PRINT “REPORT" s NORMAL s PRINT\
00970 FOR H=1 TO X
00980 PRINT A1S1H} 1 TAB 163 S(H)
00990 NEXT M
01000 RETURN
01010 REM <& FRINT LETTER IN APFROPRIATE SOUARE ®e
01020 PRINT Al1$(H);TAR 32:S(H)
NEXT H
01040 RETURN
01030 REM se INSTRUCTIONS se
01060 CLS:PRINY ™ Welcome to BOGGLE

“3AlS(HIN

CY/N) 3

CY/N] 3

1=3 TO B1CURS K,BtPRINT CHR$(G(I))ILET KeK+1SiNEXT I

This program is & computerised version

UI070 PRINY “0f the game with the same name. 1 (the computer) will randomly”
01080 PRINT “choose 16. lmtters and print them fn a box on the screen. The"
01090 PRINT “player (8) have « certain amount of time Lo write as many words”
01100 PKINT “as possible using the letters in the bo: Note that consecutive”;
01110 PRINT "letlers in the word must be adjacent to ch other in the box."
01120 CUKS 28,8:UNDERL INE: PRINT “SCORING: " : NORMAL

01130 PRINT At the ond of the 3 minutes, each player swaps their list”
01140 PRINT “with ennther person to prevent cheating. Thet person then"

01150 PRINI "counts up the number of words i1 the list in front of them and”
01160 PRINT “enters the score i1nto the computer when the person’'s name is"
01170 PRINI “printed. I will then Qive you & progressive score and ask you 14
01180 PRINT "you wish to quit.

01190 PRINT “There is an optional Printer output at the end of the game.“(PRINT
“PRESS ANY KEY ..";

01200 AZS=KEY: IF AZs THEN 1200

01210 CLS:PRINT Each plaver will need a pen (or pencil) and a piece of'
V1220 PRINT "paper. This 1s to write down the wor ds. Any amount of people*
01230 PRINT “cen play."

01240 PRINTY The amount of time given can't be changed from within the"
01230 PRINT “program as you cannot cheange the amount of¢ sand in the hourglass™;
01260 PRINT “in the real version whi€h you can buy in the shops."

01270 PRINT\™ At the end Of the time allotment, the letters will be"

01260 PRINT “Clearwd 044 the screen end » buzzer sounded. You shall swap”
01290 PRINI “papurs, then the letters are printed on the screen again to"
Q1300 PRINT "verify any queries or doubts. ™

01310 PRINT\\“FRESS ANY KEY TO STARY. 3

01320 A24=KEY: IF AZ¥="" THEN 1320

01330 RETURN

01390 REM =« LORES TITLE DISPLAY oo

01350 Msg

01360 CLB:LORES

01370 PLOT 35,24 TO 89,24 VO 89,35 VO 33,35 1O 35,24

U136 PLOT 30,21 TO 94,21 TO 94,17 70 30,17 TO 30,21

01390 FOK Fe2l 1O 43

01400 READ Di1CUKS F,M:PRINT CHRUD);:NEXY F

01410 1F M=6 THEN LEY M=7:GOTD 1390 ELSE 1440

01420 DATA 183.177.153.172.l70.131.lll.149,172,150.131.131.172,150.131.131.172.1
49.192,192.163,179,147

01430 DATA ISI,l7§.154,172.l70.l7ﬁ.l7¢.ll9.lVZ.lSl.l?ﬁ,lSS.l??,lSl.l?ﬁ.lSS.l??,l
B81,176.192,181,176,176,176

01440 CURS 19,10:1FRINT = A FAMILY WORD GAME <<<*

014350 CURS 13,15:PRINT "Written by Dean Betts, Septumber 1986.°

01460 PLAY 0,16

01470 PLAY 183051610;18:0313;0110705 13;03630,3

01480 FLAY 183016104 1810313;0310;0513;03630,3

01490 PLAY 18;012010;2110|20|0|21|0|1810020|0|l9|0|20|0u7;o

01500 PLAY 1810313;0:950313:0318;0,3

01310 PLAY 18§011610718;0713;05101011340;650,3

01520 PLAY 1810116101lBuOllSlOr10103131036|0.!

01330 PLAY IB|0|20|0|21|0u20;0|21|0|18|0320;0|l9|0|20;0|l7no .

01540 PLAY 18703 13;05930913;0;18;0,3

01330 RETURN
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Electronic circuit
processor
H. Saville, Lobethal, SA

This program allows the drawing of
electronic circults using the program-
mable character generator (PCG).
Each electronic symbol Is equated with
a PCG character so that each symbol
can be recalled by using an alphabeti-
cal letter.

The uppercase letter ‘H’, for in-
stance, will print out as a horizontal ca-
pacitor if the instruction to ‘print’ Is
preceded by ‘PCG’ but as 'H’ without.
In the program one has only to select
the mode of operation to print out sym-
bols or text.

The text and symbols are positioned
on the screen by the use of CTRL and
certain letters keys:

CTRL and N will move the cursor to the

The ‘help” menu.

right; CTRL and H will move the cursor
to the left; and CTRL and O will move it
up. CTRL and X are similar to Return
or Carriage Return (CR).

The ‘Retumn’ key itself is used for
initiating and terminating a ‘Mode’ of
operation, of which there are five:
SYMBOL, (S or s) to call up the PCG
circuit symbols; TEXT, (T or t) to write
text; HELP, (H or h) which prints all the
PCG characters and the corresponding
alphabetical letters; DELETE, (D or d)
removes the "help’ display; and PRINT,
(P or p) dumps the contents of the
screen to a printer.

The DEL and BACKSPACE keys op-
erate as normal but the SPACEBAR
can only be used in the TEXT mode.

ABCDEF GHJ IKLOPNMARSTUVIXYZL N1 ™ abde

glfhp nk{
Ay I i

CIRCLE

Phillip Gummerson,

You can probably guess what this
program does. It draws circles to
specification on a 128 by 128 X-Y
axis. The user must specify the cen-
tre of the circle in X,Y coordinates
from =127 to +127.

In the Microbee Users Manual for

Microworld 16K BASIC there is a
rather complicated formula which
draws circles. My year 10 maths

teacher Mrs S, Kirwin, gave me this
formula one day as | was trying to
find an excuse not to work:

02100
Po110

Qo120
eo130

ON ERROR GOTO 479

INPUT " X=-127 to 127 :

Liverpool NSW

Y =8SQR((R"R)—(X"X))

where

Y equals the Y axis

X equals the X axis

R equals the radius

A dot in the centre of the circle
flashes!!

The axes are drawn so that 0,0 is
the centre of the screen. The X value
was multiplied by 1.6 so that when
X=50, Y=50, and the radius was 50,
the circle touched the X and Y axls
as it was supposed to.

CLS:PRINT“CO-ORDINATES OF CENTRE OF CIRCLE"
Y=-127 to 127 :
1¥ 0¢-127 OR 0>12? OR P<-127 OR P)>12? THEN CLS:GOTO 110

(X,¥)"0,P
1.61!! NIFTY EM??

":CURS 128:60T0 130

93140 0=0/10:0=0#16:REM MULTIPLY A NON INTEGER BY
92130 INPUT"RADIUS? (2 to 126! "Rl

00140 IF R1<2 OR R1>126 THEN CURS 146:PRINT"
90176 HIRES

00180 PLOT 256,1 TO 2%6,233:PLOT 1,128 TO S11,128
00199 SET 0+256,P¢«128

00200 FOR Yi®=-R1 TO Rl

20210
80220
ee230
20240
20230
00260
99270
20280
00290
20300
20310
90320
00330
op3a0
00350
©0360
99320
08380
20390
90400
20410
20420
00430
00440
00430
@460
29470

INVERT 0+236,P» 128
X1=SGR((RIFR1)-(YLIRY1))
XimX1#1.6:REM
XoINT(X1):Y=INT(Y1)
Xiwxi/1.6:REM
XmX+286:YeYs 128

CURS O:PRINT “USED="USED) "
PLOT MrO,N¢P TO X+0,YeP:
NEXT Y1

REM *% LEFT HALF OF CIRCLE
FOR Y1=R1 TO -R1 STEP -1
INVERT 0+236,P+128
Xi=-SGRI(RI#R1) -(YIRY1))
Xi®sX1#1.6:REM
X@INT(X1):Y=INT (Y1)
X1=X1/1.6:REM
XaX+256:YuY+126
IF Y1=R1 THEN LET MaX:Nay
CURS O:PRINT °"USED="USED;

NEXT Y1
PRINT"Y-againiN-quit”
AmASC(KEY) :
IF Als="Y" OR Ajs="y" THEN 100
CURS 29,8:!PRINT“BYE-BYE"“:END
CURS ©:PRINT“ERROR'

MeX:N=Y

MAKE OUR CIRCLE ROUND L IKE

PLOT MeO,N¢P TO X+O,Y+P:MaX:NaY

IF A<>128 THEN LET A18=CHR(A)

MAKE OUR CIRCLE ROUND LIKE MOST CIRCLES ARE
RESTORE X{ FOR NEXT TIME THROUGH FORMULA

IF Yi=-R1 THEN LET M=X:NeYiAsX:BaY

MOST CIRCLES ARE

RESTORE X1 FOR NEXT TIME THROUGH FORMULA

ELSE 440

1*:1GOTO 439

00100
00110
00120
00130
0o0l40
00130
00160
00170
00180
00190
00200
00210
00220
00230
00240
00230
00260
00220
00280
00290
00300
003310
00320
00330
00340
00330
00360
00370
00380
00390
00400
00410
00420
00430
00440
co4aso
00460
00420
00480
00490
00300
003510
00320
00830
00340
00330
00560
00870
003980
00890
00600
00s&10
00620
00430
004640
00630
00660
G0&70
00660
00700
00710
00718
00720

00730
00740
00730
00760
00770
07273
00780
00783
00790
00800
00810
00820
00830
00833
00840
0084s
00eso

00860
008720
00873
[elol:1:1e]
00890
00900
00910
00920
00930
00940
00930
00960
00970
00980
009%0
01000
01010
01020
01030
01040
01030
01060
01070
01080

NORMAL:CLS:CURS 1S, 1:PRINT"ELECTRONIC CIRCUIT PROCESSOR"

CURS 20,3:PRINT® H.K.SAVILLE 1904~

STRS(1000) : POKE 140,1

P=-1008:REM Location o A tor PCE

FOR [P TD P+(16%#50)-1:REM SO PCG allocations +from A to ¢
READ D

POKE I,D

NEXT 1

REM PCG Date statements

DATA 0,0,0,8,20,34,69,128,0,0,0,0,0,0,0,0

DATA 0,0,0,0,0,0,0,326,68,34,20,6,0,0,0,0

DATA 4,2,1,1,2,4,0,16,32,64,1208,1208,64,32,16,8

DATA 0,0,0,0,20,62,127,233,127,62,28,0,0,0,0,0

DATA 0,0,0,38,36,36,36,231, 36, 34,36,36,0,0,0,0

DATA 8,08,0,0,8,127,0,0,127,0,08,60,0,6,8,8

DATA 8,0,8,0,127,62,28,0,3527,08,0,08,0,8,8,8

DATA 0,0,0,132,196,228, 244, 233,244,226, 196,132,0,0,0,0
DATA 0,0,0,66,70,78,94,293,94,76,70,64,0,0,0,0

DAYTA 8,8,0,8,127,8,28,62,127,0,0,08,0,6,0,8

DATA 134,136,136,144,160,192,1268,128,128,192,160,144,136,170,156,6
DATA 135,136,136,144,160,192,128,128,128,192,160,144,136,136,170,6
DATA 136,136,136,136,246,128,120,128,120, 128,2408,536,136,136,136,8
DATA 8,0,0,10,14,2,0,0,0,2,14,10,0,8,8,8

DATA 128,192,160,1444,136,132,130,329,120,126,128,3526,126,1268,126,128
DATA 8,8,8,8,8,8,8,8,134,72,40,24,68,4,2,1

DATA 126,128,126,126,128,126,128,129,130, §32,136,144,160,192,120,0
DATA 3,9,9,2%,41,73,137,9,8,8,0,8,8,6,6,8

DATA 0,0,0,0,0,0,0,529,129,129,129,129,66,60,0,0

DATA 0,0,0,0,0,0,0,129,129,129,66,60,0,293,0,293

DATA 0,0,0,0,0,0,0,129,129,129,129,66,60,68,8,8

DATA 28,28,127,64,64,64,66,64,64,64,64,64,44,127,20,28
DATA 28,26,233,0,0,0,0,0,0,0,0,0,0,253,268,28

DATA 28,28,293,1,1,1,7,4,4,7,1,1,1,235,26,20

DATA ©,6,0,6,8,8,0,134,72,40,127,62,26,8,127,8

DATA 0,60,66,129,129,129,129,129,0,0,0,0,0,0,0,0

DAYA ©,8,8,08,8,0,8,8,0,8,8,127,0,28,0,8

DATA 0,0,0,127,64,64,64,192,64,64,64,127,0,0,0,0

DATA 0,0,0,25%,1,1,1,1,1,1,1,255,128,120,126,8

DATA 0,32, 64,248,72,40,8,8,8,0,8,0,8,0,8,8

DATA 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

DATA 8,8,8,8,235,0,62,62,62,0,253,6,08,8,08,8

DATA 0,0,0,0,0,0,0,235,0,0,0,0,0,0,0,0

DATA ©,0,8,8,8,8,08,8,8,8,8,8,8,8,8,8

DAYTA 8,6,6,6,8,8,0,255,8,6,8,8,8,0,8,0

DATA @©,8,8,6,8,6,26,253,26,8,68,8,6,8,8,8

DATA 8,8,08,8,8,8,268,31,26,8,8,8,8,68,8,8

DATA ®,8,8,0,89,8,28,252,20,8,8,0,6,8,06,8

DATA 8,0,0,0,8,0,28,295,28,0,0,0,0,0,0,0

DATA 0,0,0,0,0,0,29,29%,20,0,0,6,8,8,8,8

DATA 0,0,0,0,0,0,0,1%,8,8,8,0,6,8,0,8

DATA 6,6,8,0,8,8,6,1%,0,0,0,0,0,0,0,0

DATA ©,0,8,8,8,8,6,248,0,0,0,0,0,0,0,0

DATA 8,8,6,26,28,20,0,28,62,6,6,0,8,0,8,8

DATA 8,8,8,26,28,20,0,0,0,0,0,0,0,0,0,0

DATA 0,0,0,0,0,0,0,248,8,6,6,8,8,8,8,8

DATA 0,0,0,0,0,127,0,258,0,127,8,6,8,8,8,8

DATA 8,28,34,34,34,20,4,8,16,268,34,34,34,20,08,8

DATA ?3,42,28,8,6,8,8,8,08,8,8,8,8,6,08,8

DATA 136,72,40,134,72,40,6,127,62,28,8,127,6,6,8,8
CLS:G0TO 720

CURS 1,16:PRINT [A63 3211:CURS 1, 13:PRINT [As3 32]
REM Select mode

CURS 1,1:INPUT °“MODE-)> S = SYMBOL.
P = PRINT ?°1MO®)

T ® TEXT., M = MELP. D = OELETE.

IF MOS= *P* OR MO®=°p* THEN 860 ELSE GOTC 240
1F “S® OR MO®="g* THEN 780 ELSE GOTU 730
1F “T" OR MO®= "¢" THEN 790 ELSE GOTO 260
IF "H* OR MOs=°h" TMEN 840 ELSE GOTO 7270
IF MOS="D" OR MO®="d* THMEN 210 ELSE 630

REM print selected PCO

PCG:CURS 1,2:INPUT
REM print text

“*§CO®) : NORMAL : GOTO 800

NORMAL:CURS 1,2:INPUT ""(Ci®)
FOR 1=2 TO 16

CURS 1,1:PRINT [A2 3219

NEXT I

CURS &3,1:PRINT [A2 32):60T0 220

REM print out 'Help®' list ot PCG characters

PCG:CURS 7,16!PRINT*ABCDEFGH] IKLOPNM@RSTUVWXYZI\1c“abdemgléhpnkjiqor ' |
REM print out 'Melp’ 1ist of alphabetical letters

NORMAL:CURS 27, S:PRINT “ABCDEFGHIJKLOPNMEGRETUVWXYZ(\Ic“abdemgléhpnkjiqo
r'°:g0To 720

NORMAL : CURE 1,1:PRINT (A64 321

CURS 1,18:PRINTLAGY9 321

REM mcreen to printer dump

PLAY 20,1:007T0 690

OUTL®]

DATA 62,01,211,11

DATA 96,109,14,126,229,6,08,203,34,126,163%

DATA 40,2,203, 194,35, 16,249,122,20S, 69,126

DATA 223,203,57,46,233

DATA 62,0,211,11

DATA 201,-1

X=3346:RESTORE 900

READ Y:IF Y= -1THEN 990

POKE X,Y:X=X+1:00T0970

LPRINT CHR(22)) "A"1CHR(B))

FOR Y=0 TO 18

FOR U= O TO 8 STEP ©

LPRINT CHR(22)1 K" ICHR(O) $CHR(2))

FOR X=0 TO 63:C=USR(336,41440¢U¢16RPEEK(61440¢YR64+X]1):
LPRINT CHR(10)1

NEXT U

NEXY ¥

LPRINT CHR(2214 2" CHR(2) )

GOTO 7220

NEXT X
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JAYCAR - KIT SUPPORT FOR ALL

‘ELECTRONICS AUSTRALIA’

MOTORCYCLE INTERCOM
Ref EA February 1984

What a great kit! This full dupiex unit enabies you to talk to your pinion
passenger whilst driving 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 to activate. The )uycm kit inciudes the special headphone
inserts and all parts.

Cat. KA-1533

ONLY $39.95

P R P T T PR P TR RT PPN rR e

> MUSICOLOUR IV
i e O o o
N w A
y ¥ ‘ &

MUSICOLOR IV
Ref: EA August 1981
The ultimate lighting controller. Combines a four channel sound-to-light

2“2'?1 with a foul:Ef)hannel chaser.
® Front panel display
ONLY
$99.90

® 4 different chaser patterms

@ Auto and manual reverse chase
® Sound triggered chase

® Inbuth electret miccophone

@ Safe. opto-isolated @rcuitry
Cat. KA 1010

BUSKER AMPLIFIER

Ref EA February 1985
F ic. portable plifier kit for low-
practice.

7 Boattery or moins operation v
Full control! - bass, treble and
volume : 2 Inputs (low and high) +
17 WATTS RMS output v: Gel battery
aoutomatically recharged when
mains used.

7+ INTRODUCTORY PRICE +:

All electronics inctuding GEL battery, 8~ speaker, metal chassis etc.

125

ONLY

PRECUT WOODEN CABINETY i siite Cat. KA 1593

onLy $30.00

BUY BOTH AND PAY ONLY

149.00

iUR THER SAVING

| PA, Buskers or for

8 SECTOR BURGLAR ALARM

Ref EA Jan/Feb 1985
Why buy a commercially made up unit for more when you can buy this
kit and SAVE money! A unique feature of this kit s the fact that you can
wire N/O and N/C alarm sensors ON THE SAME LINE

7w 8 sectors i+ 2 deloyed entry
sectors i Scteel box : iIncludes
bottery and siren driver in the
price . variaoble exit and entry
delays.

Cat KA-1580 $ '49.00

—

12/230V - 5300
W‘ " IN VERTER ® This unit provides up to

300VA of power at 235V from an ordinary cat battery. It is ideal as a
standby AC power supply The output voltage is regulated and gives a
precise SOHz The It aiso has current limiting with ultimate thermal

shutdown
The Jaycar kit features quality cor y rated comp
complete down 10 the case and front panel
Ref EA June 1982
Cat KA-1574

$220.00

and s

PLAVMASTER SERIES Il
MOSFET AMP KIT

Ref. EA Jan/Feb/March 1985
“...astereo amplifierthat will equal or better just
about any integrated commercial amplifier,
regardless of price”. - Leo Simpson, Editor of EA,
February 1985.

MAIN FEATURES OF THE
NEW PLAYMASTER

# Switchabie phono input for MM and MC cartridges

W Electronic signal swatching

# Full facllities for dubbing between two cassette decks

# Monitor loop for either of two cassette decks or a stgnal processor

# Click action pushbutton switches for selection of sources. dubbing
and tape monttor with LED status indicators

# Centre detents on bass, treble and balance controls. mukiple detents
on volume control

# Heavy duty heatsinks

* Power transformer for low hum and noise

#* Easy to build - all parts except power supply mount directly on the
two printed circuit boards: wiring has been kept to an absolute
mmimum

# 100 watts RMS per channel into 8 ohm icad

# Less than 0.01% total harmonic distortion

AUSTRALIAN
ELECTRONICS

WELCOME!

We would ltke to say “Welcome!" to the brand-new electronics
hobby magazine ‘Australian Electronics Monthly'. The editor
Roger Harrison is known to us all and David Tillbrook chief project
engineet, is very highly regarded. David, you may recall designed
the incredibly successful ET] 5000 series amplifiers

Jaycar is very excited about the new magazine. the planned
projects and what AEM has planned for the electronic enthusiast
Shown below are the Jaycar kits for the JULY '85 ISSUE of AEM.
Don't forget to buy a copy'

AEM 3500 ‘The Listening Post’
Rel: July 1985 AEM This device attaches between the audio output of a
short wave receiver and the input port of a co ter. It allows decoding
and printing of Morse Code. Radioteletype (R . AND radio facsimite
(FAX) pictures! You can, for example watch weather maps from the Met
and dump them on to your printer'

Spectfic software for the Microbee is I the fust article. Programs for
other popular computers will be printud in later issues of Australian
Electronics Monthly.

Complete set of specified components (inc. IDC plug)

Cat KM-3015
ONLY $29.50 {Io}‘g@

8 CHANNEL MIXER
Model 8002

Jaycar engineers have produced a real winner with the 8002 stereo
mixer. The front panet measures 19 wide x 14" high{8 rack units). This
enables the 8002 to be mounted into PA racks if necessary. It has many
leatures including: @ Balanced (600 ohm) mic. inputs/line mputs @
Input attenuators @ Bass, mid and treble qualisation on each input ®
Effects” capability ® Foidback on all 8 inputs ® Stereo panon all8
mputs ® 5534A OP amps for low noise and very low distortion PLUS
many other features and specs 1o be found in our 1985 catalogue on
page 4/5
Ref: EA Apri/May 1983  Cau KJ-6504

ONLY $535.00

X X X

Meet Roger Harrison & Dave Tillbrook!
Come and have a talk to Roger and Dave at our GORE HILL Store on
SATURDAY JULY 13th and 20th from 10.30 am. - NOON.

Now you can ask them ail those questions that you have always wanted.
of suggest to them what you think would make a good project. You
never know. maybe you will see YOUR idea in peint!

5 (6.5)MHz
OSCILLOSCOPE XIT

Ret: EA October 1984

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
no dearer than kits. if you get a kit at all

The Jaycar KJ-7050 Cathode Ray Oscilloscope 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 horizontal BNC type input sockeis etc. Remember. a
SMHz 'scope 1s usually adequate to troubleshoot most MKrOproces sor
and other digial girguitry as well'

This is a wonderful opportunity 10 leam electronics AND end up with
a valuable piece oftest equipment as wel

The Jaycar KJ-7050 kit 15 absolutely complete. The chassis is pre
punched and every component induding nuts and bolts are provided

along with instructions.
Cat KJ-7050 ONLY

= $269

B =

DELUNXE CAR BURGLAR ALARM
Ref: EA May 1984

This unit provides a very comprehensive array of facilities viz

% Two delayed inputs, six instant

% 10 second delay exit, 10 second delay entry

# Provision for auxiliary battery

* Alarm trips for 2 minutes with automatic rearming

* No separate siren driver required

#* 13mA current consumption; SO0MA when alarm s triggered

# Flashing dash panel lamp. key operated on/off. provision for 2 way
protection

The Jaycar kit includes all PCB components, specified case and

Scotchcal front par.el

MAIL ORDER H

To save you time (and therefore money) we have installed a
special HOTLINE direct to the inner workings of our Mail Order
dept. This saves you from going through our Head Office
switchboard! If you wishtoplace an order enquire about an order
or simply check for more information, call:

(02) 646 1300

Cat KA 1550

9-°
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THREE PROJECT MAGAZINES

LECTRONICS TODAY INTERNATIONAL

MONTHLY

AEM 6500 - 60/120 Watt
util Mosfet Amp Modules

Ref July 1985 AEM

This is a low cost high performance design using proven MOSFET)
technology. A single pair of (25J49/25K1 34) 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 impeccable translent performance. It is unconditionally
stable and virtually blow-up proof It can be powered from common
transformer/rectifier/capacitor combinations A Winner'

As usual. the jJaycar kit reflects a quality approach Al specified
components for each version are included.

60 WATT MODULE . ni10 $49.50
120 WATT MODULE .. kv 012 $65.00

AEM 9500 Beat Triggered

Strobe - . rsv oy 108

This project provides a vety bright stroboscopic effect for parties, discos.
etc., but with an ADDITIONAL FEATURE' This strobe will actually flash in
synchronisation with the music!

The Jaycar kit includes case. photographic reflector flash tube etc

Cat KM-3018
ONLY $59.00 {@E}

e Electronics Australia

e
= VIDEO AMPLIFIER
¥
AN -
VIDEO AMP/BUFFER

Ref: EA August 1983

The answer to a maidens prayer? This device can be made to fitinside a
TV set (or in a separate box 1f necessary). It basically enables you to
connect straight into the video drtve of your TV tuming i into a colour
monitor. This means that the video signal from your computer, VCR TV
game etc.. does not need to be converted to RF and gothrough the TVIF
strip. You will be amazed by the clearer, sharper signal that has less
interference! Notes on how to fit to various TV sets included

Cat KA'1527 ONLY $14.95

ELECTRONICS

Incorporating ELECTRONIC AGENCIES

NUMBER 1 FOR KITS

MAIL ORDER HOTLINE (02) 636 1300

NEW 4 Input Mixer ETI 1404

Ref, ETI June 1985 This unit enables you to mix 4 separate signal
sources The mixer can be configured to take line, phono. or miaophone
level inputs In other words, you can tailor the mixer to your individual
requirements! The Jaycar kit includes all parts EXCEPT the front panel &

the case, which comes from TANDY! %

Cat, KE-4700

ONLY
| $99.00

NEW op-amp Tester

Ref ET1 April 1985 Test OP-Amps with 74 1-type pinouts (e.g. TLO71,
TLO74, 5534 etc). with this nifty tester. Checks single. dual and quad

packages

Cat. KE-4693

ONLY $29.95

NEW microbee Dialler
ETI 698 - . ET! July 1985. Complete set of parts.

Y oMLY $19.95 W

ETI 675 Centronics to
RS-232 Adaptor

Ref: ETI January 1984

This small project enables you to interface a printer to the RS-232 seral
port of your computer. The kit consists of PCB and parts {including a
special right angle Cannon DB25 plug) but not the Centronlcs plug or
DIP switches. which are optional anyway.

Cat KE-4666
ONLY $343.00

»»

Modem Kit . ey o
This brilliant new design is a price breakthrough. Never has a modem
with such SOPHISTICATED FEATURES been offered at such an
Incredibly low price. Now you can have no excuse to gain the
tremendous benefits that a modem will offer viz.
* Access to huge data banks £ .
# Networking AveEw
* Telecommunications %ﬁ:ﬁ} ]gﬂl—
+ Electronic shopping
* Software exchange o kEa60s IE T G99
* And much more
This ET] kit is a full modem with facilittes similar to units costing
hundreds of dollars more. It even includes a Telecom approved push
button telephone! Now is your chance to use your electronic skills in
sour new hobby and save a fortune over ready builts
You can obtaln this modem kit {which includes a telephone for us
humans) for the incredibly low introductory dpn’t:e of only $149. That's
right! $149, inc case, down to the last nut and bolt. But hurry! Stocks of
the critical modem chip are very low and will severely limit kit supply.
ETI ECONOMY HOUSE/CAR
ALARM MODULE - re £ vy 1985
This low cost full feature module can form the basis of a sophisticated
ants theft system!

ETI 1527 c.cxx $24.95

SYDNEY: 117 Y "
N.S.W. 117 York Street. Tel (02) 267 1614

SHOWROOMS

QUEENSLAND BURANDA: 144 Logan Road. Tel (07) 393 0777

MAIL ORDERS: P.O. Box 480, AUBURN 2144. Tel: (02) 643 2000

HEAD OFFICE: 7/9 Rawson Street. AUBURN 2144.
Tel (02) 643 2000 Telex: 72293
SHOP HOURS
Carlingford, Hurstville & Gore Hlll
Mon-Fri: 9am - 5 30pm, Thues 8 30pm: Sat 12pm
Sydne
Mon:-Fri: 8.30am - 5.30pm. 'l!hurs 8 30pm, Sat 4pm

Mon-Fri 9am 'é'ib_pm. Sat 4pm

$

$10 - $24.99
$25 - $49.90
$50 - $99.99
$100 - $198
Over $199

CARLINGFORD: Cnr Carhingford & Pennant Hills Road. Tel: (02) 872 4444
CONCORD: 115/117 Parramatta Road Tel: (02) 745 3077

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

GORE HILL: 188/192 Pacific Highway (Cnr Bellevue Avenue) 439 4799

POST & PACKING
$999

COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ON!.YVSlZ

ETI 733 RTTY Decoder

Ref, ETI April 1983

This simple project allows you to hook up your Microbee to a
communications recetver (or a similar good quality receiver) and print
radio teletype messages on your VDU screen A simpie bit of software
does the decoding The kit can be adapted for use on other Z80 based

.

systems. The Jaycar kit includes box. centre-zero meter, DB1S plug and
software listir.g as well as other kit instructions.

ONLY $19.95

Cat KE-4654

¥s OCTAVE (28 BAND)
GRAPHIC EQUALISER

Ihis kit enables you to control 28 narrow bands of frequencies
berween 31.5Hz and 16kHz By being able to dothis youwillbe
able 10 very effectively compensate for acoustic deficiencies in
any indoor environment.

The ¥ (ie. 3 controls per octave) equallser has been choser for
the 5000 systemn as most professional equaltsation is done by
¥5 octave units. It gives total contro| over listening environment.
The Jaycar kit includes fully prepunched and plated chassis,
prepunched heavy gauge front panel, anodised and silkscreened
to match the other 5000 components. It is original to the ET1
design (Jaycar supplied the prototypes) but includes refine-
ments such as quality IC sockets, UNBRAKO front panel fixing
screws and matching brushed finish black anodised level
control.

Each unut is mono. two will be required for stereo operation

Cat KE-4204 , a’ $ ,99
stereo pair $389
(SAVE $10)

SPECIFICATIONS

Signal tq Notse
Frequency Response

_ —102dB with respect to 1V
12Hz - 105kHz to —1dB

Boost/Cut 14d8B (28d8 rotal)
Distortion 100Hz (0.007%)
KkHz (0.007%)

10kHz (0.008%)

(essentially irrespective of cut or boost)
Current Consumption (DC) Approx 100mA @ 215V
(requires 30V AC C

Div i BN B



COMMODORE COLUMN

BILLS BRACKETS
W_F. Kreykes, St Albans, Vic 3021

This is a utility program that will be of use to all those
with a printer and who submit programs for publica-
tion. When control characters are reproduced some
of them can be very hard to read. This program
changes all that.

Itis essential for '64 owners who are not using a
Commodore printer. | came across a similar program
recently but found that it was not all it claimed to be
as it didn't take into account all the controls. This pro-

gram converts all 39 control characters into readable
abbreviations in brackets equal in length, which
makes programs easy to read and enter,

| have shown all the codes at the end of my pro-
gram which features: high speed, all codes a stand-
ard three digits, all 39 control characters provided
for, works on standard Commodore, or with ex-
tended basics, such as Simons’ and hexidecima
loader for ease when programming by hand.

19
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
es
29
30
31
32
33
34
35
36
37
38
39
40
a1
ag
43
a4
45
46
47
a8
48
50
51
52
S3
54
55
S6

REM BILLS'
REM DESIGNED BY W.F.KREYKES.
PRINT"[(CLR]I[3*DWN]I[4%RHT](BLK]1[RVYSIBILLS'

BRACKETS ,

5-10-84.

A SPECIAL LISTINGS FEATURE FOR THE COMMODORE

‘64,

ONLY ENTER LINES 13 TO 486.

BRACKETS , WITH HEX LOADERIOFF ]

PRINT" [DWNIIGRN]I[4*RHTIPLEASE WAIT WHILE I POKE MYSELF!":L=52949
FORM=28T046:READAS:FORJI=1TOLEN(A$) -1STEP2:GOSUB24 :H=V* 16

J=J+1:6G0SUB24 :POKEL ,V+H:L=L+1:C=C+V+H:NEXT:NEXT

IFL-C<>21661THENPRINT" [DIdN]1[2%RHTILLGR IDATA ERROR":GOTO27
PRINTSPC (53> "[PURIALL IS NOW DONE

PRINT" [DWN]IBLK 1SYS52988 TURNS [RVSIBILLS'

PRINT"[DWN] THIS WORKS WITH NORMAL OR NON-";

PR INT"STANDARD

PRINT"1E SIMONS'

PRINT" [6*xRHT1(DWNI[RVSJI{PURIBILLS'

BASIC. " :S5YS52988

[DWNIADDRESSES AT %0306, ";

BRACKETS(OFF1 ON OR OFF

BRACKETS NOW IN FORCE[OFF1I[BLKI1®":NEW

V=ASC (MID$(AS,J,1>)>: IFV>47ANDV<SB8THENY =V -48:RETURN
IFVY>B4ANDY< 71 THENV=V~-55: RE TURN
PRINT"[2*DWNIILBU]

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA 46
DATA 44
“ [DWNJ
"I[CLR1]
“[(BLK}
"IPUR]
"{ORA]
"[GY21l
"{LWR]
"CUINS]
"[ENA]
" (13*xDW

8D
9A
12
AB
03
se
8A
88
EQ
20
20
A7
44
aB
33
ag
55

28
98
13
oe
BS
1D
65
88
3A
De
De
Se
45
3e
4C
o2
5e
Se
57

28
CES
93
8D
24
CF
FF
48
10
FF
FF
as
ac
a6
a2
aF
a3
56
aE

= CRSR

= CLR SCREEN
= BLACK

8SE
a7
8D
25
CF
A
65
A9
FB
AS
88

53
52

oE
96
91
CF
8D
es
FF
S8
As
2n
Do
as
aE
37
ac
s2
aE
48
a8

DOLN

= PURPLE
= ORANGE

GREY 2
= LOWER CRSE
= INSERT

ENABLE CASE SWITCHING KEYS

NJ

NON
PRINTTAB(47) " [(BLK ICORRECT

14
o5
11
AD
26
CA
85
20
8A
29
F6
aE
53
46
47
41
52
4D
54
[UPt1
[HME ]
[WHI]
[GRN]
[BRO}
[LGR]
[UPR]
[DEL1

94
81
1D
26
23
Fo
FF
D2
Fo
D2
A9
a1
a6
aB
s2
59
as
as

HEX VALUE IN DATA LINE #"M
TEND

ERROR
8C 8B
SE 1IF
A 00
23 80D
60 98
FS DD
A2 FF
FF 8A
2S5 69
FF A6
SD 29
44 48
4B 38
35 486
47 S8
45 4C
44 57
43 4C

AND RE
8A 89
1E SC
AD ©7
24 CF
249 OF
Da CE
68 ES8
Fo 1D
30 290
FF A®
D2 FF
§3 S5
46 4B
4B 33
32 47
42 4C
48 48
52 4cC

= CRSR UP

= HOME CRSR

= WHITE

= GREEN

= BROWN

= LT. GREEN

= UPPER CASE
= DELETE

[FK

-RUN. "
88 87
SF 1C
23 C9
B9 25
30 06
D2 F8
C8 Di
689 ©2
D2 FF
23 ES8
68 A8
56 Se
36 46
46 4B
58 31
55 47
42 4C
46 5S4

[RHT]
[RVS]
[RED]
[8LU]
[LRE]
[LBU]
[DIS]
(RET]
11 -

PRESS CRSR DOWN KEY 13 TIMES

86
25
CF
CF
28
48
SF
A2
98
80
28
qC
4B
31
4C
52
4B
55

FK

9B
92
2B
07
6D
FF
FA
ES
3A
CF
20
s2
as
s9
a5
se
as
SE

85
se
Fo
8D
ac
86
Fo
FF
69
81
ac
- 74
34
47
s2
4E
aF
50

CRSR RIGHT [LFT) =
RVS ON [OFF] =
RED (CYN] =
BLUE [YEL] =
LIGHT RED [GY!1l = GREY 1|
LIGHT BLUE [GY3] = GREY 3
DISABLE CASE SWITCHING KEYS
SHIFT RETURN.

RVYS OFF
CYAN
YELLOW

] SPECIAL FUNCTION KEYS 1 -

CRSR LEFT

8
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sometimes get some pretty weird results! After
POKEing in the values you simply tum on the voice
or voices you wish to use and SYS7176 to trigger the
envelope. Happy SYSing!

SAVE IT i@ 1=673
C. Groenhout, Watson, ACT 2602 22 READA! EFH—ESSTHEN*%Q
This hybrid BASIC/Machine Language program al- 39 POKEI,f:1=1+1:G0T0&0
lows the user of any VIC-20 system to transfer any 3@ FR INT" JFLEASE ENTER FILENAME"
amount of memory from the computer to the Com- 4
maqdore Datasette or 1540/1541 disk drive. The uses 50 INPUTFL#
of such a programme Include saving programmable &9 L=LEN(FL#): IFL>16THENFLF=LEFTS(FL%, 162
character sets, machine language programmes and .« - . R F - g ks ’ : .
text files directly from memory time after time without 70 FORA=DTOL-1:POKE7S2+A,ASCC(MIDFEFLE,A+1,123 i NERT
using up any usable memory or corruptingthe filesto S© FOKEEZ3 ,L
be copied. First you enter the file name to be used. R ) I 2 "
After that you are asked to enter the start and end 38 FRINT"EFLEASE EMTER START ADORESS
addresses in decimal. It's always a goodideatoadd 190@ IMNPUTSA:HB=INT(SA/256) :LEB=SA-HB4256
a byte or two on to the end address just in case . . . 7 A4 5 3 = -
Finally you are asked if you wish 10 use a tape or disk 119 POKEZS!,LB:POKEES2 ,HE
drive. This can be changed by POKEIng either 1 122 PRINT"EFLEASE ENTER END ABBREZS"
(tape) or 8(disk) into 676. To SAVE memory type e s L. Y N = e e~
§YS673 <RETURN> and to LOAD it type 130 INPUTEAHE=IMTLEA/E56) :LE=EA-HE*256
LOAD"FILENAME",D,1 with D being the device 140 FOKES33,LB:POKEGS36 HE
e i 150 PRIMT"HTAPE OR DISK ¢T/D)"
1600 IMFUT1&: IFLEFTECI$,1)="T"THENFOKESB7E , 1
179 FRINT"SMKTYPE 3=VSE67ZM TO SAVE MEMORY "
180 MNEW
673 DATA 169,1,162,8,160,1,32,156
631 DATA £5%5,163,16,162,248, 160 ,2,3&
$23 DATA 183,285%,163,251,162,255,160,35
637 DATA 32,216,235 ,36,836
' ENVELOPE GENERATOR 10 POKESGE ,28:POKESZ ,28:1=7168€
C. Groenhout, Watson, ACT 22 READRA: IFA=25B6THENSD2@
Here is a short BASIC loader for a versatile machine @ POKEI,A:1=1+41:607029
code programme designed to give VIC usersoneof 7 1E& DATA 160,00 ,200,192,25% ,20¢,251 ,39€
the 64's musical features. Rather than the usual ON/ = . — p= = ;
OFF sound you get from your VIC, this programme 7176 DATA 162,0,32,287,88,142,14,144
allows you to select your attack (thetime ittakesthe 7 1S4 DATA €38 ,224,16,20%,245, 13,0, 2681
computer to reach maximum volume), the decay (the = . ==d = A —
time it takes the computer's volume to drop to the 7132 DATA 1,288 ,2&,173,240,2,141,245%
sustain level), the sustain level (the level atwhichthe  72@@® DATA 2,22 ,0.,8%,172,2845,2,1322
computer stays after the decay of volume), the sus-  _ _ . = H whk d 4
fain time (the time at which it stays at this levef) and ¢ 203 DRTA 152,141 ,245,2. 192.,0,208,241
finally the release time (the time it takes for the vol- 7 DATA 3& ,3e,687,22.,202,132,14,139
ume to die away completely). It is from these S 2 = T —_ o W=
parameters the term ADSR is derived. As noted the DATA 236,242,c,808,244,169,08,c01
values for ail five parameters are POKEd into ad- DATA 1,208,22,173.,241,2,141 ,245
dresses from 752 to 756 with vaiues between 0 and p— = = 2 Bdm g -
255. Try to avoid 0 except for the sustain level as you brTA £,22,0,28,178,845,2,1326

~ o) =) s

3 )

=) -4 =N

MNe QM+~ 0WMOE-~DA H 50D -—-

SO 9 MR TGMmiv™mnPp m

m W m

0
(v
w
Q

o}
=)
Fey

=15 b=
=151

ODATR
DATH
DAaTa
oRTA
CRTA
SATAH
DATH
DETA

18$e,141,24%5,2,1°2,5,208,241
295,173,243,2,141 ,245,2,32
0,235,32,9,288,3c,0,c8
ze.,8.,e8,178,245,2,136, 152
141,845,2,192,9,2808,232,32
131,28,202,142,14,144,2249,90
292,245,96,173,8449,2,141,845
e2,2e,9,a88,172.,2845.,2,136
CrTR 152,141,245 ,8,192,6,288,c41
CATA 36,256

FOKEZEETE , 200

FOKE?SZ2,5:REM ATTACK TIME
FOKETS3 ,2R:REM DECAY TIME
POKET?S4 ,S:REM SUSTAIN LEVEL
FOKE?SS5,30:REM SUSTAIN TIME

© FPOKETS6, 19:REM RELEASE TIME

@ SYE7176

OOO3RLHIDTDEGMLH OO MWLHD

)
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FOR THE CAR, a single channel
model turns bnfoff alarms etc
from outside - Comes with two
pocket transmitters 195.00
SINGLE or DUAL CHANNEL models
avail. for other applications.
e.q9. garage doors, alarms etc
These have extended range to
00 metres, 13,000 programable

STOCKTAKE

CLEARANCE

oll 20J, OFF/!

eq Spin bi
'09 Som pin W SR60
RCA 1o RCA plogs. 98¢

BUX80.. 2-90/LM3900.
MJE340 0-50{LM3I7T.
2N3055..0-75(7805°T. .0-6%
741 1.C.. 0:30(7812-T...0-65

045
100

arked [\ /1D HEAD m LOW IMPEDANCE
\0 & .:3' oot Vel cLnNer Aon FIXER o oo snones
g geLO T S hons 3 models,

RADIO pie COST v Dcmopvn‘c!l'n ;i"“’ with 6
CONTROL i e 5 2

ﬁ E'fuolrE OR BETA! now 560 onv? dqr ete. ( ea

¢ INOUCTORS

SWITCH | QUDIO (EADSBICELy “onisos e “om| JOYSTICKS

3 MODELS AVAILABLE! BUIR6 _ 1-25723 1C. 0-65| Suit Atari, (.mmmr. 64

s won 5 %%

%Y DIP

SAMPLE'
BAG o s12.s0

An interesting collection of samples,
manufacturer’s over-runs and excess,
which includes IC's, diodes, switches,
resistors and capacitors, electros etc
Also plugs. sockets, coils, terminals,
PCB*s, pots, relays, etc. WORTH $66.00.

EXTENSION LEADS

Plug to ¢
Jta

3 metres

BURGLAR ALARM

STEREQ HEROPHONES

Soenet,
VIDEO-TV- ADAPTER

FM wireless mikes.
De-luxe, omni=directional
electret-condensor
88-108 MHZ

odes, supplied with 1 pocket CONfRdL MoD(/LES ALF 5 STER(O S/MULHTORS
transmitter - European import. vtk ot K Cel 795 g;no input J
SINGLE CHANNEL $115.00 12v OC Operation Rl ea pr. ‘{:3:’".:""
Extra transmitters..ea $32.00 Varl 3940
DUAL CHANNEL .$125.00 10 5/0 40-20KH, Lot 2 b y
xtra transmitters..ea $40.00 cLEAR €at 3-16 e é avail. ""‘30 PENCIL TYPE FM WIRELESS $
— - YRR - LI = HICROPHONE BASIC MODEL ’
B 79 ULTRASONIC dmgy ¥ s7ROBE [ IR
s CAR ALAR M =/ < FLASH  IE WANTED TOBUY...
IN F RA-RED v ORANGE BLUE or RED Al ELEL BN C
30 | with radio key ; colours, 12v D¢ COMPONENTS,
PEOPLE WAS Keyless digital radio control Vseftg- Rl et QUANTIT1ES
DETECTOR % transmﬂ:er for arming/disarming, Were . OZLEM%JS‘%
current do
Qoes.rotinovanlly setect el L one cpeic: e atont o - P ATl EouieMENT.
:::";" EE xv:v;ne::"?:dlgator s:at:s 1nd|cau|ar inbuilt siren, 1 oM CB RADIOS
N.OIN.C. tacts, t g, minute exit delay, auto reset, i
Loy evinire s arerenes | "85 intai1stlon (etretions. w2 T 1 RIERO-COMTERS:

& ANY MICRO-COMPUTERS.

Phone or mall order
BANKCARD accepted

PRE-PAK

569-9797

24 HR PHONE ORDER SERVICE

electronics p/I

Another topical book in the Federal Marketing’s
collection of practical project publications. Containing
over 20 projects for the electronics hobbyist interested
in adding features and facilities to their vehicle,
"Electronic Projects for Cars’’ covers a whole variety
of topics — from test instruments to ignition systems,
from monitoring instruments to accessories, plus a
bunch of ideas for the experimenter.

Among the projects are:

® Transistor-assisted Ignition ® Variwiper ® Reversing
Alarm e LED Oil Temperature Meter ® Twin-range
LED Tacho ® Auto-probe Test Instrument ® Portable
Fluorescent Light Wand and there’s lots more!

All that, and only $4.95.

You can obtain your copy by mail order direct from:
Federal Marketing

P.O. Box 227

Waterloo, N.S.W. 2017

CLECTRONIC
PROJECLS
FOR CARS

Please add $! to the cost of
the magazine to cover postage
and handling. (Add $5 to these
charges for air mail postage
outside Australia.)

Trade Enquiries Welcome

100 — ETI July 1985



. Businessmen
. & Hackers |
. finally see
A eye to eye
on 4
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.
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
\ hard to believe @ghat 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.

N

It produces charts and graphics with a crispness and
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 1s 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 SPECIA” by EPSON

pson Australia Pty Ltd, 3/17 Rodborough Road, Frenchs Forest. Sydney (02) 452 5222. Melbourne (03) 543 6455. Brisbane (07) 832 5400.
*Registered. Trademark of Epson Corporauon. EPS 0051




Dick Smith’s new VZ-300:

THE BABY SURE
HAS GROWN!

Following its very successful VZ-200 ‘baby’ personal
computer, Dick Smith Electronics has just released an
improved version called the VZ-300. It has also announced a
new low-priced floppy disk system, to go with either model.
So for a really penetrating review of these new products, we
passed them over to someone who was pretty deeply
involved in the development of the original VZ-200 . . .

I HAVE TO ADMIT that I was really quite
keen to check out the new VZ-300 personal
computer. During my years at Dick Smith
Electronics, one of the projects I spent
quite some time on was the development
and support of the little VZ-200. I believed
then, and I still believe now, that the VZ-
200 turned out to be an excellent ‘first com-
puter’ for beginners — cheap, yet surpris-
ingly powerful. Obviously quite a few other
people thought so too, because DSE has ap-
parently sold over 30,000 of them.

Perhaps my enthusiasm for the VZ-200
might seem to make me biased, but I don’t
think so. While on the whole I believe the
VZ-200 turned out well, it certainly wasn’t
perfect. Like every other model on the mar-
ket it had its shortcomings, and as someone
who worked on the project right from the
beginning I've probably had more insight
into these than most.

Right at the outset, 1 should say that
overall I'm very impressed with the new
VZ-300. It is very much better than the VZ-
200 in a number of ways, and certainly a
worthy successor to it. Considering that
DSE is selling it for the same price as the
initial price of the VZ-200 — $199 — that
makes it even better value for money.

That said, there are a few disappoint-
ments. Earlier shortcomings which still
haven’t been fixed, the odd irritating new
one, and areas of incompatibility with the
earlier model (some of which were probably
unavoidable). Luckily most of these are
relatively minor. But let’s look at the posi-
tive side first.
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Improvements

The most obvious improvement over the
old VZ-200 is the keyboard. In place of the
original array of rather rubbery tablets (the
Yanks call them “Chiclets” after the US
brand of chewing gum), the VZ-300 sports a
much more professional full-size moving
key array in the standard typewriter config-
uration. There’s now a normal space bar at
the front centre, and two shift keys in the
normal positions. These are very big im-
provements, making the new model much
more suitable for word processing. Great!

The case of the VZ-300 is a little bigger
than that of its predecessor: 305 x 183 x
56 mm compared with 290 x 163 x 51 mm. It
is also made from slightly darker plastic —
much the same colour as the IBM-PC. It not
only looks better, but is also provided with
better ventilation so that it runs cooler.

The other main improvement isn’t obvi-
ous until you start using it. The new VZ-300
has considerably more inbuilt random ac-
cess memory to store user programs and
their data. This is distinct from the ‘video
RAM?’, used to store the information dis-
played on the video monitor or TV screen;
both the new and old models have 2K of
video RAM.

Instead of the 6K bytes of user RAM pro-
vided in the original VZ-200, the new model
sports a full 16K — nearly three times as
much. This is a very worthwhile increase,
and means that many users won’t need to
worry about extra RAM.

Of course there is extra RAM available,
in the form of plug-in cartridges as there

Jim Rowe

was for the VZ-200. In fact there are now
two RAM cartridges, one to provide a fur-
ther 16K bytes and the other described as
providing 64K.

Another improvement, albeit relatively
minor, is that the VZ-300 is fitted with a
small switch underneath to disable the co-
lour part of the video signal. This means
that if you are using the computer with a
monochrome video monitor or TV set
which is incapable of displaying colour, you
can switch it off to clean up the display.

The VZ-200 was fairly irritating in this re-
spect, with a constantly moving Moire inter-
ference pattern on the screen. The main
cause of the pattern was a beat between the
3.58 MHz clock signal used for the com-
puter itself, and the 4.43 MHz signal used
for the video colour subcarrier. Early VZ-
200s were particularly effected, but later
machines used a reverse video format (i¢,
dark lettering on a bright screen) and im-
proved internal shielding, which made quite
a difference.

The new VZ-300 still has the reverse
video format, and also has a completely re-
worked main circuit board inside — so the
shielding may be further improved. The
DSE catalogue blurb suggests that the main
system clock frequency has been shifted
from 3.58 MHz to 3.54 MHz, although I
haven’t had a chance to check this. If this is
$0, it was presumably done to reduce the
Moire problem.

One way or another there does seem to
be less pattern evident on the screen, al-
though it is still there and mildly irritating
even with the colour switched off.

By the way, the DSE catalogue suggests
that the VZ-300 has additional colour dis-
play capabilities compared with the earlier
model. This doesn’t seem to be evident
from the user manual, and some quick tests
certainly didn’t show up any extra display
modes. So if there are any, they're well
hidden.

Like the later versions of the VZ-200,
you can swing between the ‘green charac-
ters on black’ and ‘black characters on



TABLE 1. BASIC VZ-300

SPECIFICATION
Processor/speed ..........c.conerneene. Z80/3.5 MHZ
Internal User RAM .......ccoonenceriniennseriannnes 16K
Internai ROM 16K
Keyboard .............. 46 keys, typewriter format
Video format, text ............cceereeriinierienae 32x16
Graphics ... eeieerersonies 64 x 32,128 x 64
Colours 8/9
Inbullit /O .......... .. video, VHF, cassette

Cassette data rate ..........ccceeceerierinnn 600 baud
Power SUpPlY .....ccceneeicesaencersensensaress 12V/1A
(adaptor supplied)

Expansion capabilities:
16K RAM expansion cartridge
64K RAM expansion cartridge (see text)
Twin joysticks with interface
Centronics-type printer interface
Data cassette recorder
Floppy disk drive with power adaptor
Disk controlier cartridge
Four-colour printer piotter

green’ modes for text and lo-res graphics
if you wish, by using POKE statements
(POKE 30744,0 and POKE 30744,1).
Doing this in a program in conjunction
with the COLOR statement effectively
gives you another pair of background co-
lours, and one more character colour:
black.

Could be more

Now for the disappointments. I suppose
the first of these is the one already noted,
that the Moire problem is still evident. But 1
recall that this problem was a particularly
difficult one to solve, so perhaps we should
be tolerant here.

Frankly 1 was more disappointed to find
that the internal BASIC in ROM is un-
changed from that in the later VZ-200s. It is
still a partly nobbled version of Microsoft
Level I, with useful things like ON GOTO,
ON GOSUB, DEL, STRINGS, TRON,
TROFF, AUTO, VARPTR, DEFINT,
DEFDBL, DEFSNG, DEFSTR, and dou-
ble precision maths still all disabled. Since
the BASIC is fully licensed from Microsoft,
I know of no reason why these functions
could not have been activated for the VZ-
300. It wouid have made it much more
powerful, even more powerful than the
original TRS-80 and System 80 for only one
quarter the price. What a pity this wasn’t
done.

Other disappointments come to light
when we look at the VZ-300’'s RAM expan-
sion cartridges. And it’s here that things
start to get a little complicated.

First there’s the matter of compatibility
with the VZ-200. In its.latest catalogue,
DSE says that both modules will also work
with the VZ-200. While it’s true that they'll
both plug into the VZ-200, this is really
quite misleading — particularly for the 16K
cartridge.

With the original VZ-200, the internal 6K
of user RAM extends to address 8FFF hexa-
decimal, or 36863 decimal. The VZ-200’s
16K expansion cartridge provides as you'd

65535
63487 4 —=—------— - —

53248

V2200
16K OO
EXPANSION
RAM

36863

ARARRRRARARAR R LY
\\\\\\\\\\\\\\\\\\w

L PN
NANN\N IN BUILT\\\\\\
x\t\\\ USER \\\\t\

N

'\\\\\\ RAM (6K)" \\\\\

AR RRRRRARR RS
h\\\\\\\\\\\\\\\\\\

(VIDEO RAM)

J
= = = ANNANNNNNNNNNNNNNNNY- 8000

-- 7000

FFFF

F7FF

F000

E000

D000

€000

8800

) N RARAS N
Sy
KRN
R ANNNNNNNNNNNNNNNNY- BO00
A ANANNNNNNNNNNN NN
NN ANY

NNANRRRANRANNGN
\\\::t IN BUILT\QQ:Q\
kN N
Rxxany  USER (Y
AR RAM (16K)\\\\\\

Navasas s

\\\\\\\\\\\\\\\\\\\

T

A000

AN NANNNNNNNNANNNNNY
AN NNNNANNNNNNNANNANN
ROANNNNNNNNNNNNNNNN
ANANNNNNNNNNNNNNNNY
BONNNNANNNNNNNNNNNNNY
NN NNNNNNNNNNNNNNN = 8000
BONNANNNNNNNNNNNNNN
BANNNNNNNNNNNNNNNNNY
S I, SONNNNS

7800
(VIDEO RAM)

Figure 1. The memory maps for the VZ-200 and VZ-300. Note how their internal and expansion RAMs

cover different address ranges.

expect 16K of extra RAM, starting at 9000
hex or 36864 decimal and extending to
CFFF hex or 53247 decimal.

However because the new VZ-300 has
16K of internal user RAM, the internal
memory already extends up to B7FF hex, or
47103 decimal. So naturally the VZ-300’s

16K expansion cartridge starts at B800 hex
or 47104, and extends up to F7FF hex or
63487 decimal — only 2K short of the top of

memory space. This means that the two 16K
memory expansion cartridges cover differ-
ent address ranges, making them at least
partially incompatible (see Figure 1).

If you plug the VZ-300 cartridge into the
older model it will function electrically, but
the BASIC interpreter won't be able to use
it. In fact it won’t even know the extra
memory is present, because there will be a

10K ‘hole’ of unoccupied memory addresses »
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65535 FFFF
SWITCHED SWITCHED SWITCHED
16K BANK 16K BANK 16K BANK
3 0(1)
53248 Co00
FIXED
16K
BANK
32768 — — —— - m e m e e e e 8000

Figure 2. The new ‘64K’ RAM expansion cartridge uses software bank switching to provide three
alternative banks for the top 16K of memory space.

(9000 — B7FF hex) between the top of the
internal RAM and the start of the expan-
sion RAM.

‘When the VZ-200 powers up, its operat-
ing system checks how much RAM memory
is fitted by running up the addresses with a
quick write/read test. As soon as the test
fails, it calls the address of the last success-
ful test the ‘top of RAM’; in other words, it
tests for the top of contiguous RAM.

So if you try this out, as I did, you find
that the VZ-200 completely ignores the
extra RAM and makes no use of it. Which is
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just as well, because the 10K chasm in
memory space could cause all sorts of
crashes and weird software problems!

The VZ-200’s 16K expansion cartridge
won’t work properly with the VZ-300
either, although in this case it does give
some extra RAM — not 16K, but a measly
6K. Again Figure 1 shows why: the only
additional addresses it provides are from
B800 to CFFF hex, or 47104 to 53247
decimal.

In a way this is a bit of a pity, because
people with the original VZ-200 won’t

really be able to make full use of their old
16K carttidge if they ‘trade up’ to a new
VZ-300. If they use it, they’ll still only get a
total of 22K of user RAM — exactly the
same as they had before (ie, 24K overall
counting the 2K video RAM).

Of course this really arises from the fact
that the VZ-300 already has an-extra 10K of
internal RAM, occupying the extra memory
addresses. I guess it’s one of the prices you
pay for having an improved model with
much more RAM in it already!

It would have been nice if the original
16K cartridge had been fitted with a switch,
for changing its memory addresses to suit
either model. Why didn’t we all think of
that at the time? (Alright, nobody’s
perfect!)

But to summarize, the old and new 16K
RAM expansion cartridges are NOT inter-
changeable. Each is really only suitable for
use with its own model — although you may
be able to use the old one with the new com-
puter if you don’t mind getting only 6K of
extra RAM.

When it comes to the ‘64K’ cartridge,
there isn’t so much a compatibility problem
as one of functionality.

Because of the way the VZ-200/VZ-300
memory space is allocated, with user RAM
starting at address 7800 hex or 30720 deci-
mal, both models can only have a total of
34K bytes of user RAM effectively func-
tional at any instant. So the designers of the
computer had a problem when it came to
providing a ‘64K’ expansion cartridge.

They solved it by using a technique
known as “bank switching”. The 64K of
available RAM is divided into four 16K
chunks or banks, one of which is arranged
to permanently occupy addresses 8000 to
BFFF hex (32768 — 49151 decimal); this
largely overlaps the existing internal RAM.
The other three banks are all arranged to
occupy the remaining 16K of addresses,
from C000 to FFFF hex (49152 - 65535 deci-
mal); see Figure 2.

Of course there isn’t much point in hav-
ing all three banks simply working in paral-
lel, so a pair of flip-flops at a special address
(7F hex) in /O (input-output) space is used
to switch only one of the three banks on at
any particular time, under software control.
By writing a code number to this /O ad-
dress, a program can switch from one bank
to another. The code numbers for the three
banks are 0 (or 1), 2 and 3 respectively.

So although the whole 64K can’t be writ-
ten tq or read from at any particular instant,
programs can turn the banks on and off. Or
to be more exact, machine language pro-
grams can do this. BASIC programs can’t,
because the VZ-200/VZ-300 BASIC inter-
preter keeps its stack and string variable
buffer at the top of available RAM. So if a
BASIC program tried to switch memory
banks, vital information would be whisked



away from the interpreter, and the system
would ‘crash’

In other words, only machine language
programs can take advantage of the extra
32K of RAM available in the 64K cartridge.
With BASIC programs, the cartridge can
effectively only be used as a 32K cartridge.
This applies with both the VZ-200 and the
new VZ-300.

There is a difference, though, because of
the way the 64K cartridge’s RAM starts at
8000 hex and overlaps the internal RAMs.
With the VZ-200, you get an additional 28K
bytes over the basic machine. Whereas with
the VZ-300 you only get an additional
18K, a mere 2K more than you get with
the new 16K cartridge.

So for BASIC programmers (probably
the vast majority) the 64K cartridge is really
only worthwhile for the VZ-200. With the
new VZ-300 it only gives you 2K more than
the 16K cartridge. Worth remembering,
when you consider that it’s nearly double
the price!

The only other mildly disappointing thing
about the VZ-300 is the user manual. In-
stead of the three separate original manu-
als, all user material has now been jammed
into a single overstuffed comb binding. No
doubt this saves a few cents, but it also
makes the manual very much harder to
dpen flat for use. It’s one of those silly little
things that could easily have been avoided.

Despite all of these little disappoint-
ments and irritations, the new VZ-300 is
still a very good little computer. Hence
my comment earlier that 1 believe it’s
even better value for money than the VZ-
200. In fact it must surely be the cheapest
possible way to get a complete colour
computer, suitable not only for learning
the fundamentals, but then for being ex-
panded and put to practical use.

By the way, the other VZ expansion
items all seem to work just as happily with
the new VZ-300 as they did with the earlier
model. This includes the Centronics printer
interface, 4-colour printer/plotter, joysticks
and data cassette recorder. As far as I can
see there are no compatibility problems
with these at all.

Disk drive and controller

Talking of expansion, this leads me to the
other new release from DSE, the VZ disk
drive and controller. Here again the news is
good not only for buyers of the new VZ-
300, but for owners of the VZ-200 as well;
because the new disk system does indeed
seem to work equally well with both
models. And it brings a whole new order of
operating convenience and efficiency to
both.

The basic disk system consists of three
items of hardware: the controller cartridge,
the disk drive itself, and a power supply
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adaptor for the disk drive.

The controller cartridge plugs into the
rear of the computer, into the same connec-
tor normally used by the expansion RAM
cartridges. However, so that you can still
use a RAM expansion cartridge with the
disk controller fitted, it has a further con-
nector on the top to receive the RAM car-
tridge. It’s quite a neat arrangement.

On the back of the disk controller car-
tridge are two 20-way sockets, each of
which can receive the ribbon cable from a
disk drive. In other words, the controller is
designed to handle not just one, but two
drives if you wish. The sockets are marked
“D1” and “D2”, and naturally enough if
you have only one drive, its cable plugs into
the D1 socket.

The disk drive is a compact half-height
SVa-inch unit, in a moulded plastic case
which matches the VZ-300 and the control-
ler cartridge cases. The ribbon cable leading
to the controller cartridge is permanently
attached to the drive case. The only other
connection is a 5-pin DIN socket which
takes the power for the drive, from an in-
line type power adaptor. Each drive needs
its own adaptor, while the power for the
controller cartridge comes from the com-
puter supply.

So much for the hardware for the disk
system, which is quite neat and straightfor-
ward. Now for the interesting part: how it
works. The manual and brochures are very
sketchy about this, but after a bit of detec-
tive work and checking it out with a few test
routjnes, I think I’ve worked out the basics.

As far as | can discover, the disk drives
and controller use a simplified storage en-
coding system something like that used in
the Apple Il computer family. There does-
n’t scem to be a dedicated disk controller
chip in the controller cartridge, just an 8K
byte ROM and a few housekeeping chips.
And the disk drive electronics is simpler
than for the usual SA-400 type, with only a
few basic signals conveyed each way along
the cable to the controller. For example the
drive has no opto-detector for the disk
index holes, so there is no index signal.

So far so good, of course. The simple disk
system used in the Apple Il family has
proved a particularly reliable one over the
years, and if the VZ system is similar then it
too could well turn out to be just as reliable.
And the lack of a detector for the disk index
holes means that like the Apple disk sys-
tem, the VZ system can use either soft or
hard sectored disks equally well. I tried this
out in fact, and both types of disk worked
beautifully. Great!

DOS

By now, the more experienced readers
are no doubt starting to ask “OK, OK, but
what about the DOS?’ (For the not-so-ex-

perienced, a DOS is a disk operating sys-
tem, or the program needed to look after all
of the housekeeping jobs involved in storing
information on the disk, and then retrieving
it again.)

Glad you asked. Inside the controller’s
8K ROM, along with the machine language
routines used to control the disk drive itself,
there looks to be quite a tidy little DOS —
or more accurately, a little disk BASIC. In
other words, a set of routines which patch
themselves into the existing VZ ROM
BASIC, to provide it with the extra BASIC
commands to cope with basic disk opera-
tions. You get these disk BASIC commands
as soon as you turn on the computer with
the disk controller plugged in; they don't
have to be loaded into RAM from a system
disk.

The controller’s 8K ROM doesn’t gobble
up valuable memory addresses normally
used by RAM, either. It occupies a range of
otherwise vacant addresses down below the
RAM area, between the top of the BASIC
ROM s at 4000 hex (16384 decimal), and the
VZ’s keyboard array at 6800 hex (26624
decimal). So when the disk system is in-
stalled, you still have as much RAM as be-
fore. It’s very neat and efficient.

Now if you’re an experinced old pro or
hacker looking for a really fancy bells-and-
whistles DOS, forget it. VZ disk BASIC has
a pretty modest set of commands. But or
the other hand if you’re a newcomer who’s
never used a disk system before, it has all
the disk commands you're likely to need for
a long, long time. And they’re nice and sim-
ple to use, as they should be.

The commands are listed in Table 2. As
you can see, they provide all of the basic
things needed for preparing disks, loading
and saving both BASIC and machine lan-
guage programs, maintaining disks, check-
ing disk status and doing simple sequential
data storage from BASIC programs.

How does the VZ disk system check out?
Not bad at all; in fact considering what it is
designed to do, it does it particularly well.

First of all, I tried formatting a few blank
disks using the INIT command. It took
about 75 seconds per disk, which compares
quite well with most other disk systems.
Then 1 tried loading in a few decent-sized
BASIC programs from cassette tape, saving
them on disk and re-loading them, to com-
pare these disk operations with doing the
same things via tape. That’s the ultimate
test.

The results were fine. Take for example a
program of a little over 6K, which took
about 82 seconds to save to tape and an-
other 82 seconds — after the start of the
program had been found — to verify or load
again. With the disk system this program
took only about 12 seconds to SAVE (in-
cluding an automatic verify), and only 7.5

seconds to LOAD again. So the disk system p
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is about 14 times faster than tape for saving,
and about 1 times faster for loading. And
very much more convenient, of course.

By the way, the VZ disk system uses a

with 40 tracks each of sixteen 128-byte sec-
tors. This gives 624 sectors, or 78K bytes of
formatted storage per disk. Not enormous,
but quite practical.

fairly standard single density storage format I tried out just about all of the disk com-

TABLE 2. VZ DISK SYSTEM — COMMANDS

| LSS Formats a blank diskette for use (either soft or hard sector)

DIR ....... Lists the files on a disk

STATUS ....ooocrereenccercrircaennnneens Gives available storage space on disk (in both sectors and
bytes)

SAVE"filename” .......c..ccccoureenane Saves BASIC program to disk with filename given (8 chars
maximum)

LOAD"filename”’ ........ccccccvrenrnie Loads named program into memory without executing

RUN*‘filename” ................ ... Loads named program and starts execution
REN*oidname”,*newnam ... Rename disk file
ERA"filename” .........ccoeervennnns Erase disk file

DRIVEn Change currently used disk drive (n = 1 or 2)
BSAVE“filename”,s.e ............... Save binary file (eg, machine language program), with

filename given, starting at address s and ending at address
e (both in hex)

BLOAD"filename” ...... .. Load named binary file into memory

BRUN"fllename” ........cccceerrrunnen Load named machine language program into memory and
. begin execution
DCOPY“filename” ..........cccu.cu.... Copy named disk file from one disk to another

OPEN“filename” ...
PR#*filename” ...
IN#“fflename’ ....
CLOSE*"filename” .

... Open a data fiie for write or read
... Write data to opened disk file

... Read data from opened disk file
.. Close disk tile

mands and functions, which all seemed to
operate very reliably. In fact it all worked
without a hitch of any kind, not only with
the new VZ-300 but with my son’s original
model VZ-200 as well.

Of course the more experienced user will
tend to be a little disappointed at the lack of
some of the fancier DOS functions like
those for random access (PUT, GET,
FIELD, MKD$/1$/S$ and CVD/I/S etc).
But that’s not really relevant here. This sys-
tem was designed for the typical user, who
mainly wants to load and save programs
quickly and easily. It does that, and it does
it well.

All in all, I'm quite impressed with the
VZ disk system. Of course compared with
the basic VZ-300 it’s not cheap; the disk
drive and its power adaptor alone will cost
you $249, more than the computer itself.
And you still need the controller cartridge,
at $79 more. But it’s still very modest com-
pared with the cost of other disk systems.

So there you have it. A new and im-
proved VZ-300 computer, and a beaut little
disk drive system for both models. Despite
a few minor disappointments, they’re both
really good products.

PRAUREISTAN

ELECTRONICS PTY. LTD.

Z80B 6MHz
CPU CARD-6080

standards of reliability.

system.*

specifications.

Australia to exacting tolerances.
*Enclosed systems use the 7Mb/sec bus,

The Pulsar 6080 Z80B CPU card may be used as
either a master or slave in the network
environment as well as a stand-alone computer.
The 6080 uses the state of the art Mil Spec
mutti-wire technology fo ensure very high

The 6080 CPU card includes 128k of DRAM as a
standard feature along with @ maximum of 32k of
PROM. The 1.5Mb/sec externat LAN enables a
(remote) 6080 CPU card to be used in a network

The fully programmable 10 line paralle! port allows
easy connection to all centronics devices.

The 6080 CPU card running at 6MHz produces
performance comparable with many 16 bit
machines. The card may be ordered in OEM form
or packaged as specified by the end user.

The 6080 card meets all STD bus electrical

The 6080 CPU card has been designed-and-built in

BUS INTERFACE:

TD bus
—with vectored inferrupts
EXTERNAL CONNECTIONS:
—2 x serial ports RS232
—1 x LAN RS485
— 1 x parallel port 10 fine
DIMENSIONS:
—114.3 mm (4.5in) width by
—221 mm (8.75in) length
POWER REQUIREMENTS:
—0.5 amp 12 voits
~~20mp 5 volts
—100mA 4 12 volts (RS232)

OPERATING ENVIRONMENT:
—0°-70°

BUS TRANSFER RATE:

-7 Mb/second

DMA CHANNEL: A

~Two fully implemented on the STD
Bus

RAM AVAILABLE:

—128k stondord

—on board error detection

CLOCK RATE:
—8 mHz

SERIAL PORTS:

—50 baud min

~38.4k baud max supporting A-sync.
Bi-sync. SDLC, HOLC and other bit
protocals

LAN TRANSFER RATE:

1.5 Mb/second

—maox drive distance = 4000 metres

ClO:
~3 x 16 BIT counter timers
—programmable parallei /0
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SAVE YOURSELF! TIME & MONEY
MAKE THE COMPUTER CHOICE EASY.

The Perfect Place To Start

VZ-300 =i

———

r—

T

The best value beginner's computer you'll see! The VZ-300 lets you go as
far as you wantor stop when you've had enough. From atiny initial investment
you can build a system that's comprehensive enough to cope with all your

computing needs, or you can stop where you like S
Cat X-7300 1 ; ;

No loss, you haven't spent your life's
savings on wasted equipment.
The VZ-300 a sensible place to start!

. Disk Drive -

Store your records and
programs for instant access.
Just tike the big ones!

299

Cat X-7302

. Disk Controller -

So your computer can talk to
your disk drive, you need
someone who speaks its
language.

. 16K Memory
Oops, nearly forgot! But your

‘89

Cat X-7304

58450

VZ-300 won'twith this fantastic

memory expansion module.

Cat X-7306

. Data Cassette

Store your own programs
and data'! Made just for your
VZ-300 it plugs straight in.

s6950

Cat X-7310

'VZ200 COMPATIBLE

Huge Savings On The Cat Pack!

Save a bundle on the CAT pack!
Still one of our top sellers and now
you can get even better value with
our amazing offer.

Not only do you get the incred-
ible CAT with 32K ROM and

64K RAM memory, an 81 key,

full stroke typewriter format
keyboard with numeric pad,

8 programmable function keys,

2 inbuilt text display modes,
maximum colour graphics
resolution, four programmable
sound channels and all the
input and output ports you'll
need.

BUT our Special Offer gives you disk
drive, disk controlier and RF mod-
ulator all for this amazing LOW price!
Your SAVE over $230!

1. Cat X-7500 Cat Computer
2. Cat X-7505/6 Disk Drives
3. Cat X-7510 Disk Controller
4. Cat X-7550 RF Modulator

Monitor
shown i |
an option@

ex\ra

<

EL

PTY LTD

Hi-Res Monitors

It you don’t need colour. here's the
best cholce: high res monitors in your
cholice of green or amber phosphors.
(Personal preference of operators
means a lot!) Ideal for use with most
microcomputers, standard composite:
video input
Green Screen

Cat X-1222 s

Amber Screen

Cat X-1227

NEW! Daisywheel with

Serial Port

Famous Uchida DWX-305 dalsywheel
printer, fitted with Serial (RS-232C)
port for all those people with serial
ports on their computers!

Fantastic letter quality, 3 pitches and
18¢ps print speed, with a paper width
up to 330mm. Optional tractor feed

also available.
(Cat X-3273 at $119) §
Cat X-3277

“Xidex Quality Diskeftes

The Xidex range of top quality diskettes: better
disk substrate. finer coating particles. ultra
smooth polishing and tighter tolerances give
you the utmost in refiability. Look at our great

value packs of 10!

Singte sided, d/density

Cat X-3512

» Double sided, d/denslty
Cat X-3514

i

55450
s5950

Budget
Daisywheel Printer.

Quality printing at a budget price! For
letter quality printouts this is one of the
best Bargains around. Prints 18 cps
with a choice of 3 pitches plus propor
tional. Takes 330mm paper and is very
quiet too! Centronic Interface suits
most popular computers.

Cat X-3270 s549

At Last! 256K Ram Chipsi!!

Fast (150ns), retiable and, above all

cost of using 4164's and 41256's: you

Dynamic RAMs, sultable for Olivett]

New Improved
Dataphone i

Australia’s first and fastest-sefling
private direct connect data modem
Dataphone Il features a built-in push-
button phone and simply plugs into
normal phone socket. Fantastic Value!
* 300 baud full duplex

* Answer/Qriginate switch

* Built-in push button phone

* Telecom Authorisation C83/37/1080

w199

—

CHEAP! Compare the
re streets ahead!

M21 or M24 (18 chips

gives full 640K on 128K machine), also usable

on many other computers.
Cat Z2-9313

$24 95




Imagine! A computer that's powerful
enough to run a business . . .

yet small enough to take home with
you. That's the Bondwell 14 Portable.

It has all you
need - yet costs
a fraction of the
price of other
computers.

Cat X-3000

That’'s why it's the success story of 1985!

In just a few short months. the Bondwell 14 portable has

become our largest selling personal computer. It offers per-

formance and reliablity far exceeding its low price tag. Even

first glance will tell you that the Bondwell 14 portable is no

ordinary computer!

You'll see:

® 128K RAM on board!

® Twin 360K disk drives!

® 220mm amber-screen monitor!

® Twin RS-232 serial ports!

® Centronics parallel port!

@® External video monitor port!

® Ergonomically designed adjustable keyboard!

® PLUS a package of famous Micropro ‘Star’ series
software valued at over $1200: Wordstar word processing,
Calcstar spreadsheet, Datastar information handling and
Reportstar report preparation. AND if that's not enough, a
host of CP/M utilities including a speech synthesiser! Yes,
this is all included FREE with your Bondwell 14 portable.

And just in case you need other specialised software, you

have one of the biggest ‘libraries’ in the world at your dis-

posal: the Bondwell 14 portabie operates under the world-

standard CP/M system. (And it’s the latest. most powerful

version - Vs 3.0.)

With the huge number of programs written for this system,
you'll find the one you require. And the Bondwell 14 portable
will read disk files from many other computers - including the
iBM PC (& compatibles), Osborne, Kaypro and Spectravideo!

Weighing in at just 12kg and measuring just a little larger than
an electric typewriter, the Bondwell 14 is truly portable. Take
your Bondwell 14 to where the job is: Mohammed need no
longer go to the mountain.

Your computer success depends on you making the correct
decisions. Decide on Bondwell 14 portable.

Want to know more? Call in to your nearest Dick Smith
Electronics Computerstop for a test drive. Ask for a copy of the
Bondwell 14 brochure. And then get your own Bondwell 14!

Bondwell Computers: exclusive to Dick Smith Electronics.

v $Q495

Or $247 deposit and $19.85 weekly over
48 months to approved purchasers.

Dick Smith Electronics Pty Ltd

Ill

My

A985

Or order through DSXpress: Call (008) 226610 toll free for fast 24 hours despatch

See page 77 for address details

V/ISA - .
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ETI-574 modification

Recently, Stephen McBride of
Townsville, Qld was asked to
build two high power strobes
with a remote flash rate
controller.

However, getting the two syn-
chronised was a bit of a
problem.

I could have slaved one unit
from the other one’s trigger
pulse but that would mean run-

I decided to build two ETI-
574 strobes using two xenon
tubes. Both strobes worked well
and the two units together put
out quite a bit of light.

ning four kilovolts around the
place. I wasn’t too keen on that!

Secondly, I wasn’t wrapped in
the idea of having 350 V, unin-
sulated, from the mains floating

TO ORIGINAL CIRCUIT

around the console on a pot, and
it wouldn’t have surprised me if
the unit had become sensitive to
transients as well.

So, I had to look for a method
of triggering both units together
using a low, safe, isolated volt-
age. It had to be fast, inexpen-
sive and capable of withstanding
large voltages.

It was when [ was reading the

article on opto-couplers fea-
tured in the June 1983 edition of
ETI that it clicked.

A MOC3021 triac driver! It
could do all the things I needed
plus handle a fair amount of
load current. 1 modified the
strobe as shown in the circuit
diagram, and placed a wire link
across the pads used by RV1.

It shouid be noted that if the
trigger pulses are longer than
50 ms in duration it will result in
multiple flashes due to the
cycling action of the circuit. The
maximum flash fare is around
20 ms.

I noticed one problem. The
C106D is prone to false trigger-
ing, so I replaced both SCRs
with GE C122Es, which have a
higher gate current. I found they
offered very satisfactory opera-
tion free from false triggers. Rx
may be changed to suit the trig-
ger voltage but it must allow a
current of 5 mA for the LED.

A simple 555 timer circuit is
being used to control the
strobes. Both units work very
well indeed.

‘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 giving away a 60 W Portable
Cordless Soldering Iron, a 240 Volt 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.

> PRIZE WORTH'
APPROX.
$100

COUPON

Cut and send to: Scope/ETI ‘Idea of
Box 227, Waterloo NSW 2017.

‘l agree 10 the above terms and grant Electronics Today International all rights to publish my
idea In ET| Magazine or other publications produced by it. | 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 copyright,

* Breach of copyright is now a criminal offence.

the Month' Contest, ETI Magazine, P.O.

RULES

This contest is open to all persons normally resident in Australia, with the exception of
members of the statf of Scope Laboratories, The Federal Publishing Company Pty Limited,
ESN, The Litho Centre andior 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 il postmarked to and including the date of the last day of
the month

The winning entry will be judged by the editor of ETI Magazine,
final. No correspondence can be entered into 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, wilt be published In the next possible Issue of ETI
Magazine.

Contestants must enter thelr names and addresses where Indicated on each entry form.
Photostats or clearly written coples will be accepted but if sending copies you must gut out
and include with each entry the month and Page number from the bottom of the page of the
contest. In other words, you can send in muttiple entries but you will need extra copies of the
Mmagazine 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
declaration on the coupon that they have read the above rules ana agree to abide by their
conditions.

Title of Idea whose decision will be

Signature. oo Date

Name

Address

Postcode

-
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iC1 MC14572
iCib

+9V

1C4 74C32

Multi-sided gaming die

D. N. Ellis, Alice Springs, NT

Popular role-playing adventure
gaming  Tequires  repeated
throws of dice with 4, 6, 8, 10, 12
and 20 sides. This idea uses a
battery operated CMOS circuit
that simulates the range of each
dice using a total of only six ICs.

The rotary switch turns the
circuit on when the desired dice
is seclected. The player then
pushes the THROW button to
display the value of the die.

IC\ is a ‘potpourri’ chip con-
sisting of four inverters, a
NAND gate and a NOR gate.
Three of the inverters form an
oscillator of approximately
20 kHz. IC2 and IC3 are 4029s,
wired as decade-down counters.

The selector switch, with OR
gates from IC4, determines

counter values that correspond
10 the chosen dic. At the instant
IC2 and IC3 reach a count of 00,
a section of ICl forces the
counter to return to the chosen
preset die value. IC2 and IC3
then count down, and the pro-
cess repeats until the THROW
button is pushed.

This momentary SPST switch
stops the counters and unblanks
the display for viewing as long as
it is held active. Releasing the
THROW button blanks the dis-
play and allows IC2 and IC3 t0
decrement.

Since the counter is cycling at
a rate ranging from | kHz (20-
sided die) to S kHz (4-sided
die), a high degree of random-
ness is assured. A section of 1C4

blanks the most significant digit
for numbers less than ten to con-
serve battery power.

IC5 and IC6 arc 4511 BCD 10
seven-segment decoder drivers.
D! and D2 are common cathode
LED displays, current limited

by the 470ohm segment
resistors.
A 9V alkaline transistor

battery gives many hours of
operation because of the CMOS
circuitry, and because the cur-
rent drain of the LED displays
occurs only for the duration of
the THROW button activity.
The circuit layout is not criti-
cal and the packaging can be as
desired for operator preference.

20 kHz
7-POSITION, 2-POLE OFF
ROTARY SELECTOR SWITCH
9V ALKALINE
BATTERY SPST
,H 120K MOMENTARY
A
{ L | s = THROW
[ CO 04 03 02 Q1 49V
HEL
Ty 120k
49V - 3
) - +
PE CI - v
2 |_5_> - o " pe— i 8 s 6] 2] 1| 7 8
I 3 4 6 14 13 1 LE DC2 B1A7 LE DC B A
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Electronics Today in conjunction
with Applied Technology Pty Ltd present J i
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MICROBEE




UNINTERRUPTED FREQUENCY COVERAGE
100 KHz~1.4 GHz with
RF CONVERTERS for

RF-8014 DOWN CONVERTER
800MHz ~ 1.4 GHz RF converter for SX-400
eBands -MAIN (to cover 26~520MHz with S$X-400}-800MH2 ~1 OGHz -1 0GHz ~1 2GHz
«1.2GHz ~ 1.4GHz - AUTO (Automalic control of RF-8014 with an external computer. etc.! eFre
quencies shown in SX-400 display: S500MHz lower between 800MHz ~10GHz. 700MHz lower
petween 1~ 1.2GHz. 900MHz lower between 12 ~1 4GHz e Indwidual Band Switches and LED
Indicaters e Current Drain. 250mA (approx ) e Accessones: 1 BNC/M-adapter. 1 Capble with BNC
°

RF-5080 DOWN CONVERTER
500 -~ 800 MHz RF converter for SX-400
eBands -MAIN (to cover 26-520MHz with SX:400}.500 ~600MHz - 600 ~ 700MHz - 700 ~
S00MFz - AUTO (Automatic control of RF-5080 with an external compuler etc | @ Freauencies
shown in SX-400 display. 300MHz lower between 500 ~ 600 MHz, 400MHz iower between 600 -
700MHz, 500MHz lower between 700 ~800MHz e Indwvidual Band Switches and LED Indicaier:
e Current Drain. 250mA (approx.) e Accessones: 1 BNC/M.adapter. 1 Cable wiih BNC terminalis

D28 (1

RF-1030 UP CONVERTER

100KHz ~ SOMHz RF converter for SX-400
eBangs: (1} YKHZ ~ TMHz. (2) 1~2MHz (3) 2~4MHz (4
4~ BMHz. (5) b~l7MHz (6} 17 ~ 30MHz - AUTO (Automatic conro
of 6 bands of RF-1030 with an external computer. etc ! e Freauen
cies shown in SX-400 disptay: SOMHz higher on all bands (han the
frequencies received. elndividual Mode Switches and LED Ind
caters: AM. USB. LSB. CW. AUTO-CW filter (optional) reaured for
CW reception - AUTO— Automatic Control of modes of RF-1030 with
an external computer. etc. e Band Switch and LED Band Indicaters
Sauelch Control. RF Att.. AE Gan Control. Delta Tuning. IF ON/OFF
Switch. NB (Noise Blanker) Switch eCurrent Drain. 1A {approx
* Power Supply Unit P-1A uoollonal) regu-md tor RF- 1\30 oAccessones 1 BNC-M-adapter 2 Caple
BNC te als @ Dime

ACB-300 ANTENNA CONTROL BOX

Manual and Automatic antenna control system for SX-400 series RF converters
elndividual Band Swilches and LED Indicaters: 1030. 5080. 8014. 1 4GHz UP {for reception of
1.4GHz above) AUTO (Automatic control of antennas for RF-1030. RF-5080. RF-8014 and for
MAIN scanner) eCurrent Drain: 50mA (approx.) eAccessories. 1 Cable with BNC termunals
o Dimensions: W 148 x H.51 x D 225(mm)

$X-400

26 - 520 MHz General Coverage Scanner

“g0Ps 188815 @ Wider Coverage (100KHz ~ 1.4GHz or above) with RF converters
2 {optional). eComputer controlied memory channel expansion
{unimited). High-Speed reprogramming. Recard of Freaquencies
and Time, and all functions remote controllable with RC-4000
Intertace {uptional) e 20 memory channels. Momentary recall of
any memory channel e Continuous normal and limit search without
nterruptions by birdies e Stop Mode Switch for scan of search of
modulated signals e Quick search of the most important frequency
with Priority e Selective FM Narrow/Wide Switch for FM/TV
nislening. e Variable Delay Control {0 ~ 4 Sec.) eCurrent Drain” 1A
{approx ) e Dimensions W 300 x H 90 x D. 233(mm)

RC- 4000 DATA INTERFACE Control of SX-400 series Scanner and RF Converters through Computer.

e Direct system lor NEC 3801A mputer e High-Speed F feprogramming of 20 channel s e Scan ol unlimitedt channels stored. in computer e@Record of Fre
[V es an .h“‘ "":.ﬂv matc ¢ of Bar dcn"“’“ »f R nverte n“d' HA

v ‘ . ‘ v .- * SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
\ ‘ SOLE AUTHORISED AUSTRALASIAN DISTRIBUTOR
MELBOURNE (03) 62 6931 SYDNEY (02) 957 2766
BRISBANE (07) 229 0278 WELLINGTON NZ 69 7625
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World time stations give

accurate information

If you want to know the correct time, the present propagation
conditions, the weather in the South Pacific and a point on
which to calibrate your receiver accurately, there are over 50
stations broadcasting this type of information.

Over the years surveyors,
navigators and others in remote
areas have had the problem of
ascertaining the correct time. A
shortwave service provides this
information for a multitude of
uses, through special time
stations.

Australian listeners are well
aware of VNG, Lyndhurst Vic,
which broadcasts on 4500, 7500
and 12000 kHz. The station can
be recognized by its time pips
every second. Every 15 minutes,
on the quarter hour, it an-
nounces the following:

“This is VNG Lyndhurst, Vic-

toria, Australia, on 4.5,7.5 or

12 MHz. VNG is a standard

frequency and time signal

service of the Australian
Telecommunications Com-
mission.”

The most famous time stations
are WWYV at Fort Collins, Cola-
tado, and WWVH in Hawaii.
These stations operate 24 hours
a day on 2500, 5000, 10000 and
15000 kHz. WWVH has a fe-
male announcer who gives the
time every minute, ahead of the
male announcer whose voice
originates from WWV. As well,
WWVH identifies the station
with complete details at 29 and
59 minutes past each hour, as
follows:

“National Bureau of Stand-

ards, WWVH Kekaha, Kauai.

The station broadcasts on the

internationally allocated

standard carriér frequencies
of 2.5, 5, 10 and 15 MHz
providing time of day, stand-
ard time interval and other re-
lated information. Enquiries
regarding these transmissions
may be directed to the Na-
tional Bureau of Standards,

Time and Frequency Services

Section, Boulder, Colorado

80302.”

In the case of WWYV the time
announcements are made from
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recordings. The voice comes
from two drums, one containing
the hours and minutes and the
other the seconds. The cost of
WWYV is about $180,000 to the
US taxpayer and WWVH costs
almost twice as much.

WWYV commenced operating
in 1923 with its transmitters at
Beltsville, Maryland, and moved
to Fort Collins, Colarado, in
1969, at which time I visited the
newly established facility.

Another time station heard
well in the Australasian area is
JJY which broadcasts from
Japan and is often heard on
5000 kHz. Announcements are
on the hour and the time given is
Japanese Standard Time. The
time station in Turin, Italy, can
be picked up too. Its announce-
ment is in Italian and English,
just after the hour, identifying as
IBS, standard frequency and
time signal from the National
Elettrotecnico Institute, Turin.
A further signal from Europe,
often heard on 5000 kHz, is MSF
which is operated by the
National Physical Laboratory in
Teddington, England.

Listeners  throughout the
world are aware of Greenwich
and Greenwich Mean Time. In
1974 international time stations
decided to change this time
reference to UTC (Universal
Co-ordinated Time) and this
new term is now used by most
time stations.

Time signals are also carried
by most broadcasters, using
UTC time. However, the BBC
still uses the ‘Greenwich Time
Signal’ in many of its broadcasts,
though these actually originate
from Hailsham in Sussex and
Greenwich has been retained
only as an interesting museum.

(Greenwich has had more free
publicity than any other place on
Earth, but the fact that it is part
of London has meant that the

observatory has had to be

moved.)

Odd frequencies

Though most time and fre-
quency stations are operating on
5 or 10 MHz, there are a few
exceptions.

The Canadian time station
CHU, located near Ottawa, an-
nounces in English and French.
It doesn’t use GMT or UTC as is
common with most international
time stations, but instead gives
Canadian Eastern Standard
Time. CHU operates on 3330,
7335 and 14670 kHz. These fre-
quencies have been in use for 60
years and were chosen to be
close to the 20, 40 and 80 metre
amateur bands. CHU is used
mainly as a time reference rather
than a frequency reference sta-
tion due to the fact that WWV
on 10000 kHz can be used to
calibrate the dial of your radio.

Other unusual frequencies are
used by Moscow on 14996 with
8kW and 9996 with 5 kW.
China uses 15000 kHz and the
power is 10 kW. Colombo uses
8473 kHz with 5 kW.

Though all these stations use
10 kW or less, they are widely
received throughout the world.
Only one such station uses a
recognized international fre-
quency band — station YVTO in
Caracas, Venezuela, which op-
erates on 6100 kHz with 1 kW

and can be heard around 0900
UTC.

Accurate time

The old Greenwich Mean
Time was not accurate as it was
based on the rotation of the
Earth and its axis as related to
the sun. Nowadays, signals are
based on atomic time.

The centre of UTC time meas-
urements is in Paris and a world
network of atomic clocks is used
to measure the number of vibra-
tions of atoms per second, ena-
bling almost precise calculation
of time. However, due to the
variation in the rotation of the
Earth, at various times some ad-
justment is necessary, and to
make this adjustment a leap sec-
ond is added; the last one was
added on 30 June 1983 and the
next is predicted for 30 June
1985.

Readers can write to any of
the time stations for verification,
and reports are appreciated as
they give the stations their main
indication of coverage.

Some background informa-
tion to this article was re-
searched by Jonathan Marks of
Media Network, Radio Nether-
lands. The World Radio & Tele-
vision Handbook has a complete
list of all the world’s time sta-
tions along with frequencies and

addresses.
— Arthur Cushen

1985 amateur courses

The Victorian Division of the
Wireless Institute of Australia is
holding a series of classes for
the enthusiast, interested in
upgrading.

Instruction covering the offi-
cial DOC theory syllabus and
required Morse code sending/
receiving proficiency is given
one evening a week for six
months ending in time for the
DOC examinations.

Novice theory and Morse

classes begin Tuesday, 27 Aug-
ust 1985. AOCP theory class
starts Monday, 26 August.
AOCP/Morse commences Tues-
day, 27 August. Revision week-
ends are held on 3 and 4 August,
1985 (Novice) and 10 and 11
August, 1985 (AOCP).

For further information con-
tact The Educational Officer,
Wireless Institute, 412 Bruns-
wick Street, Fitzroy, 3065 Vic-
toria. (03)417-3535.



VOA helps listeners

The Voice of America has real-
ized that a special programme
for shortwave listeners is long
overdue and recently the
“Magazine Show” on Thursdays
has included ten to fifteen
minutes of news for radio listen-
ers. The broadcast is heard at

1330 UTC on 6110 and
15425 kHz and again at 1730 on
6040, 9760, 11760 and

15205 kHz. The broadcasts have
been notable for interesting in-
terviews with personalities such
as Michael Murray, secretary
general of the European DX
Council. Bill Whitacre, at pre-
sent on a year's leave has sent
back interviews with the writer
and other shortwave personal-
ities he has met in the South Pa-
cific. The compere of the pro-
gramme is Gene Rich, and the
shortwave segment is heard at
the start of the show.

This regular attention to tech-
nical information is a response

to requests from shortwave lis-
teners, explained Gorden
Gaippe, deputy chief of VOA’s
English Programmes Division.
The first part of the weekly seg-
ment answers listeners’ ques-
tions either informally or in a
more developed feature style or
interview. (A book is awarded
to those listeners whose ques-
tions are answered on the air.)
Then follows an engineering ex-
pert giving tips on how to re-
ceive a better signal, providing
listeners with information on
such matters as sun spots and
propagation reports, new receiv-
ing equipment on the market,
and technological improvements
at VOA. The final section con-
sists of an interview with some
authoritative person such as an
engineer from a major electron-
ics firm or the president of a
DXers association.

— A. Cushen

Intelligent radio data

modem

GFS Electronic Imports is sell-
ing a new microprocessor-con-
trolled radio data modem.
Known as the CPU-100 it is de-
signed to provide both Baudot
and ASCIl data communica-
tions over a narrow band
HF/VHF/UHF/FM or SSB radio
path. Being intelligent it relies
on internal firmware for control
of its operating facilities which
may easily be ‘reconfigured’ to
suit a user’s requirements.

A number of versions of the
CPU-100 currently exist. All are
designed to connect directly to a
dumb terminal or TTY KSR
printer (ASCII) via the RS232
port. Baud rate to this /O port
is selectable from 50 to 19200
baud via an internal dip switch.

The commercial version of the
CPU-100 provides a fully trans-
parent interface between the

user’s remote terminal, narrow
band radio bearer and main
frame computer. It can do this
either as a full duplex system
(using a duplex radio link), a
half duplex system or simplex
depending on the user’s require-
ments.

Error detection and/or full
error correction can be pro-
vided. Data speeds used over
the bearer may be up to 2400
baud depending on the radio
link’s quality. Other facilities
may be also built in to the CPU-
100.

An amateur radio version of
the CPU-100 is also available.

For further information con-
tact GFS Electronic Imports, 17

McKeon Road, PO Box 97,
Mitcham, Vic 3132. (03)873-
3777.

Vox motorcycle intercom

A new motorcycle intercom available from Dick Smith con-
sists of a master unit and two earpiece/microphones. The mas-
ter unit fits into the pocket or attaches to the bike frame and
uses two AA batteries to power it.

Adaptor product catalogue

A 32-page catalogue from TRW Connector describes a range
of adaptors including the Super Mod series, Patchmaster
cross-connect systems, line switches, RS232 adaptors, Opta-
lign fibre optic connectors and Optasplice optical fibre splice
kits. Contact Total Electronics, 9 Harker St, Burwood, Vic
3125, (03)288-4044 for further information.

New TVW7 antenna

Perth’s TVW?7 has installed a new 24 panel broadband array,
replacing the original 1959 imported antenna. It was designed
by Antenna Engineering Australia and will radiate 100 kW
from a 10 kW transmitter.

Microcomm scanner

The new Micromm SX-155 programmable pocket scanner re-
places the old $X-150. Touted features arc double battery
life, reduced spurious reponse and improved antenna per-
formance on UHF. For further information contact GFS
Electronic Imports, 17 McKeon Rd, Mitcham, Vic 3132.
(03)873-3777.

Boot mobile antenna

Appealing to us who like as little trouble as possible, the new
Hoxin HS2S mobile antenna secures under the boot lip with-
out drilling holes. It can take any of the Scalar type antenna
bases commonly used in commercial two-way, CB and ama-
teur radio. Further information is available from GFS
Electronic Imports, 17 McKeon Rd, Mitcham, Vic 3132.
(03)873-3777.

Coaxial switch

The CH20A single pole, two output position coaxial switch is
claimed to have negligible insertion loss and super wide fre-
quency range. It’s available from Dick Smith stores.
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COMMUNICATIONS NEWS

Commercial shortwave radio

The success of commerecial radio
on shortwave has been proved in
Japan, where the Nippon Short-
wave Broadcasting Company
has operated commercial sta-
tions for more than 30 years,
solely on the lower frequency
bands. Recently the Federal
Communications Commission in
the United States received sev-
eral applications for new short-
wave stations. Two of these
applications are for commercial
enterprise, while the others are
for gospel broadcasting. The
profitability of these ventures is
of great interest to advertizers in
the United States who manufac-
ture products which are sold
worldwide.

Four 500 kW transmitters are

planned for a new station at
Opelika, Alabama, and the
owner, H. D. Norman, is plan-
ning to broadcast worldwide
with commercial radio pro-
grammes. He hopes to have the
call sign NDXE assigned for his
slogan ‘in Dixie’, though the
FCC has not allocated the ‘N’
prefix to any commercial or in-
ternational station — they all
use the ‘W’ or ‘K’ prefix.

After three years of operation
WRNO, the United States’ first
commercial radio station on
shortwave for some years, has
been so successful that a second
100 kW transmitter is to be
installed. The owner James Cos-
tello is concerned with the
placing of the two 100 kW trans-

mitters in close proximity and
with the inter-coupling between
the two antennas. The station is
restricted to 5 acres of ground
and is using a log periodic for its
major transmissions and a new
dipole for beaming transmis-
sions westwards. WRNO oper-
ates 24 hours a day and now has
separate programming from its
key station on FM in New
Orleans.

Recently in a five-hour talk-
back programme, the ‘“Ray
Briem Show”, originating from
KABC, Los Angeles, shortwave
listening was the focal point and
the programme was carried on
nearly 50 ABC stations from
Honolulu to New York. Ray
Briem spoke to H. D. Norman

of NDXE and James Costello of
WRNO about the plans for their
stations. He also spoke to Tom
Meyer of Radio Nederland, Ian
McFarland of Radio Canada,
and Larry Miller of Miller Pub-
lishing. As well, the writer
Stuart McKenzie of Los Angeles
and Richard Wood of Honolulu
acted as anchormen, discussing
radio listening problems with
people who phoned in. This pro-
gramme was the biggest promo-
tion of the hobby in the United
States on mediumwave, and in-
terest was such that a further
coast-to-coast  broadcast s
planned.

— Arthur Cushen

Add on 400k drive
Add on 800k drive

3.5inch and 1600k

microbee disks

Up to 800k of fast reliable disk storage
from ROM BASIC, WORDBEE, EDITOR
ASSEMBLER and MYTEK WORD
PROCESSOR ** PLUS ** ability to read and
write over 130 CP/M disk formats in
32 and 64k microbees, from $350.

Dreamdisk Controller Card
Complete 400k drive system
Complete 800k drive system
Dual 400k drive system

Dual 800k drive system

Mitsubishi Hi-res green screen

Call or write for more information on:
Microbee memog' upgrades to 56k and 64k
rives. IBM style keyboard for
the microbee Spectravideo upgrades and
peripherals and more coming . ..

$350
$799
$880
$1000
$1100
$250
$300
$170

DREAMDISK PTY. LTD.

171-173 MORAY STREET
SOUTH MELBOURNE 3205
PHONE: (03) 690 8283
SYDNEY (02) 523 8550 (AH)

116 — ETI July 1985

UTC AND LOCAL TIMES

expressed in GMT.
0100 Stockholm,

Dar es Salaam
0300 Teheran
0400 Abu Dhabi, Dubai
0430 Kabul
0500 Karachi
0530 New Delhi, Colombo
0600 Tashkent, Dakar
0630 R

0900 Viadivostok, Tokyo
0930 Adelaide

1000 Sydney
1200 Wellington

1400 Honolulu
1500 Achorage

1700 Edmonton, Denver

Accra

Hawaii.

The recent radio regulations, in force from 1 January 1982, state that
UTC (Universal Time Coordinated) shall be applied whenever a
specified time is used in international radiocommunications activities
(replacing GMT), and it shall be presented as a four digit group
(0000-2359). For most practical purposes, UTC is equivalent to mean
solar time at the time meridian (0 degrees iongitude), formerly

When it is midnight (0000 UTC), other standard times are as follows:

Oslo, Copenhagen, Paris, Bonn,
Warsaw, Beme, Vienna, Prague, Budapest, Madrid, Rome,
Tunis, Lagos, Kinshasa, Luanda

0200 Helsinki, Bucharest, Athens, Ankara, Beirut, Damascus,
Tel Aviv, Amman, Cairo, Lusaka, Maputo, Johannesburg

0300 Moscow, Baghdad, Kuwait, Riyadh, Addis Ababa, Nairobi,

angoon
0700 Novosibirsk, Hanoi, Bangkok, Jakarta
0800 Singapore, Beijing, Hong Kong, Taipei, Manila, Perth

1600 Vancouver, Los Angeles

1800 Winnipeg, Chicago, Mexico City

1900 Ottawa, New York, Havana, Bogota, Lima

2000 Halifax, La Paz, Santiago

2100 Brasilia, Buenos Aires

2400 Reykjavik, London, Algiers, Casablanca, Las Palmas,

The international date line occurs at 1200 hours, so that New Zealand
and Australia are observing a different day from places east of New
Zealand;whenilis1000hoursin$ydneyilislhepreviousdayin

Berlin,

— Arthur Cushen




KILOHERTZ COMMENT

FRENCH GUYANA: Radio France In-
ternational has now officlally opened
the new relay station at Montsinery in
French Guyana. Although it was built to
enable Radio France International to
be heard in all Latin American coun-
tries and the Caribbean, it will soon
also be used for programmes to Africa.
An eleventh antenna under construc-
tion is directed towards West Africa
where it would reinforce the RF| broad-
casts from France and the Moyabl
relay station in Gabon. The Guyana
relay station was linked to France via
satellite and is currently equipped with
three 500 kW Thomson transmitters,
according to a BBC repont.

GUAM: The Adventist World Radio is
using transmitters in several countries
to carry its gospel programme, includ-
ing Trans Europe in Portugal, Africa
Number One and the Sri Lanka Broad-
casting Corporation. Adventist World
Radio has announced that the FCC
has granted a licence to construct a
100 kW transmitter on Guam. Doctor

N. C. Wilson, the world president of the
Adventist church in a recent interview
said that the station would give AWR
the capability of reaching one half of
the world's population. The station
plans to broadcast gospel program-
ming but also cover areas such as
medicine and family life. AWR plans to
set up production units in the countries
to which the broadcasts are directed.
Production units would send their pro-
grammes to the transmitter at Guam
for broadcasting. It is expected that
transmissions will commence in early
1986. Staff have already been appoint-
ed, including the station manager.
The station will be known as AWR
Asla and the studios at Poona, India
producing programmes for Adventist
World Radlo to be broadcast from Sri
Lanka, are now known as AWR South
Asia.
HONG KONG: Construction has
begun on the BBC's long-discussed
relay station at Tsang Tsul in the east-
ern New Territories. Building work and

CLUB CALL

General Meetings of the Western Suburbs Radio Club are held on the
first Friday of each month at 8 pm, at the Ern Rose Memorial Pavilion,
Seaver Grove, Reservolr (Edwardes Park Lake) Melway Map 18 D4.
The club postal address is PO Box 336, Reservoir Vic, 3073.
Club nets are held each Tuesday evening on 145450 MHz FM at
7.30 pm and aiso on 28.470 MHz at 8.30 pm local time.

test transmissions shouild be com-
pleted by the end of 1986, so that the
relay station can begin regular service
early in 1987. Two 300 kW transmitters
and five vertical antennas are being
built at a cost of approximately $11 mil-
lion, according to the Asian Broadcast-
ing Union.

ICELAND: Not a new transmitter but a
new transmission has been observed
from icelandic Radio at Reykjavik, ac-
cording to Sweden’'s Calling DXers.
The transmissions are for icelandic
fishermen and are on 13797 kHz,
1215-1245 UTC omnidirectional, 1245-
1315 UTC towards western Europe,
and 1315-1345 UTC to eastern North
America. A further frequency 9859 kHz
is used 1855-1935 UTC omnidirection-
al, 1935-2010 UTC to eastem North
America.

KENYA: Two new 250 kW transmitters
have been registered for broadcast on
the following schedule: 1230-1530 and
1930-2130 UTC on 6050 and
7225 kHz and 1530-1930 UTC on

Pe a 8c'n
L R s

9655 and 11745 kHz, according to
Radio Nederland’s “Media Network'.
UNITED STATES: The Marconi Com-
pany has announced a contract to sup-
ply a 500 kW transmitter to be installed
at the Voice of America transmitting
site at Greenville, North Carolina, USA.
At a cost of $2m US, this is the first
transmitter to be installed, marking the
start of the re-equipment phase of the
Voice of America’s multi-mlllion dollar
modernization programme. The trans-
mitter, B6127, will be built by Marconi
in Cheimsford, and is similar to one
supplied to the BBC.

This item was contributed by Arthur
Cushen, 212 Earn St, Invercargill,
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).

Master control console area of the Voice of America, Greenville, North Carolina transmitting site which was opened February 8, 1963 and is now being upgraded

with new equipment.
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Dudl Systems Corporation was
founded in 1980 by Professor Jay
Singer who is internationally known
for his biomedical engineering
research. Dual systems was started
with the purpose of developing
high-reliability circuit boards for
data acquisition and control.
Creating high-reliability products
continues to be Dual’s philosophy.

Dual quickly achieved a
reputation for reliability and quality
design.

In 1980 Dual Systems began
marketing a complete line of
high-performance, hardened
industrial-grade boards that could
support sensitive industrial process
control, research and medical
applications. These boardsets were
designed for high
mean-time-between-failure
applications where fault-tolerant
operations, modular expansion and
data integrity were primary
considerations.

A clear indication of this is

highlighted by the massive response

achieved across all mgjor industries
inthe USA. Included in this
impressive client list are Agricultural
International,Association of
American Railroads, Bell
Laboratories, DEC, Boeing, Ford,
General Electric, IBM, Lockheed,
Northrup, Revion, Shell
Development, Sony, United States
Air Force, United States Army,
Western Union, Westinghouse and
Zenith to name just a few.

Dudal's team of highly qualified
systems analysts, consultarts and
programmers undertake custom
software projects of all sizes and in
all application areas. Dual is
committed to the philosophy of
supplying complete systems rather
than just computers.
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To this end Dual maintains a
software department whose
function it is fo help clients with
custom programming projects and
to continually improve and develop
packages. It is one of the few
companies that really uses the
products it sells.

Both in Australia and the US.A.
Dual maintains close ties with

H!” 4

LT

research institutions — sponsoring
new projects. In this way, Dual can
bring you the best and the Iatest first.

Some of the myriad
applications for Dual machines
include X.25 gateway for IBM
mainframes; network host; fileserver
and print station for IBM PC networks:
high-speed industrial control
applications; fully integrated
financial, stock, sales, invoice and
payroll systems.

Thanks to its industrial heritage,
Dual hardware is also very
high-performance. In areas such as
imaging and data processing. the
Dual machines have proved
themselves to be top performers.

The Dual 83/500 and 83/80 are
the two high-performance 16 bit
supermicrocomputers systems
available and with the top
professional services that we have to
offer, we can tailor a system to suit
your particular needs.

Dual Systems Australia

55 Phillip Street, Parramatta,
N.S.W. 2150
Telephone: (02) 635-6651

There’s only one
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HP and Electronics Today announce
a limited time offer! This snap-in
fibre optic kit for just $33.00.

There’s never been a
better time than now to
try fibre optics for short
distance links. Because
for a limited time, all you
need to get started is
$33.00.

That'’s all it takes to
get HP’s HFBR-0500
Snap-In Link Evaluation
Kit, including a complete
working link with
transmitter, receiver, five
metres of plastic fibre
cable with connectors
attached, two spare
connectors, polishing
tool and technical
literature. The
connectors simply
snap-in to the transmitter
and receiver modules.
It's easy. And attaching

the connectors to cables

is simple, too. Data rates
up to 5 Mbaud and
distances up to 22

metres are guaranteed
over a specified
temperature range.

The HFBR-0500 Kit S
normally sells for around $57.00. But if you want
yours for just $33.00, act now. This special offer
expires dune-36-4985"

Fibre optics are rapidly becoming the data link of
choice for applications connecting computers to
peripherals, and for industrial control applications.
Once you see how easy and reliable fibre optics are,
you may never go back to traditional wire cable!

Order your kit today! Please complete and send
the coupon and your cheque to Federal Marketing,
PO Box 227, Waterloo NSW 2017.

HP: The right choice for value
in fibre optics.

| Yes! Send me HP’s snap-in fibre
| optic evaluation kit.

Enclosed is my cheque made payable to

| Federal Marketing for $33.00.
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BOO KS OF SPECIAL INTEREST

test equipment
and fault finding

HOW TO GET YOUR ELECTRONIC
PROJECTS WORKING

Helps you to overcome the problem of a circult that
doesn't work after assembly by indicating how and
where to start looking. Covers most of the common
faults that occur when constructing an electronic
project. 81pp.

F0114B $6.95

TROUBLESHOOTING WITH THE
OSCILLOSCOPE

Excellent for the professional service technician or
serious hobbyist. It combines step by step proce-
dures for using the 'scope with the specific nuts and
bolts of television receiver troubleshooting. 92pp.
FO0121R $16.95,

ELECTRONIC TROUBLESHOOTING
HANDBOOK

This workbench guide shows you how to pinpoint
trouble In minutes, how to test almost anything elec-
tronic and how to get the most out of low-cost test
equipment. 215pp.

F0257H $13.95

EFFECTIVELY USING THE OSCILLOSCOPE
Describes the potential uses of the 'scope, ranging
from audlo and televislon tests and measurements to
performance tests. 168pp.

F0258P $16.95

USE OF THE DUAL-TRACE OSCILLOSCOPE

This programmed text breaks down the process of
operating a 'scope into a series of logical steps. It
starts with the deflection of the electron beam and
continues through the proper use of the triggering

ELECTRONIC SYNTHESISER PROJECTS

For the electronic music enthusiast. This invaluable
reference is full of circuits and Information on how to
build analogue delay lines, sequencers, voltage con-
trol osclllators, envelope shapers, etc. The author
takes a clear and logical approach to the subject that
enables even the beginning enthusiast to understand
and bulld up what appear to be quite complex
Instruments. 81pp.

G0133B §5.95

ELECTRONIC MUSIC PROJECTS

Provides constructors with practical circuits for the
less complex music equipment Including fuzz box,
waa-waa pedal, sustaln unit, reverb and phaser,
tremolo generator, and the like. Text covers guitar
effects, general effects, sound generators, and
accessories. 106pp.

G0135B $5.95

WORKING IN THE MUSIC BUSINESS
Gives realistic insights into the work and lifestyle
found in the music business. Definitely of interest to
anyone considering work in recording studios, record
companies, music publishing, and similar fields.
158pp.

G0279D

THE MUSICIAN AND THE MICRO

A straightforward and practical guide for keen musi-
clans, teachers and those who work in the music in-
dustry. It covers the exciting world of microprocessor
applications and computerised muslcal instruments.
192pp.

G0280D §9.95

SINGLE-CAMERA VIDEO PRODUCTION
Step by step dlagrams and lliustrations show you
how to produce tow-budget, high quality video pro-
grams using only one camera. 241pp.
GO379H

$11.95

$25.25

controls to measure the phase difference bet )
two waveforms.
F0259H $43.50

HOW TO BUILD YOUR OWN SOLID-STATE
OSCILLOSCOPE

This book comprises a project divided into sections
for builders to construct and test individually, and
then assemble into a complete instrument. Includes a
short section on using the completed 'scope. 94pp.
F0282B $6.95

electronic music
and audio/video

MODERN RECORDING TECHNIQUES
Explains the equipment, controls and techniques
found in a modern recording studio. Describes how
to use these creatively and correctly to produce a
specific result. Numerous photographs, diagrams and
chans. 367pp.
Go128P

SOUND-SYSTEM ENGINEERING

Dealing with audlo systems as a whole, it Includes
installing and equalising the sound system, and inter-
facing the electrical and acoustic systems, instrumen-
fation, the acoustic environment and designing for
acoustic gain. Hardcover, 295pp.

GO129P §35.50

HOW TO BUILD SPEAKER ENCLOSURES

A guide to the Why and How to constructing top-
performance loudspeaker enclosures. 144pp.
GO131P §9.50

$24.95

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 1o build a microcomputer, the EX80,
using this powerful chip.
JO156P

STD BUS INTERFACING
Tells what the STD bus is, why it should be used
and how to interface it with various peripherals. Ex-
plains it with various peripherals. Explains addressing
/O devices, the use of different techniques 1o assign
or decode addresses and the transfer of data and
control signal timing. 286pp.
JO164P

A 280 WORKSHOP MANUAL

Intended for those who want to progress beyond pro-
gramming in BASIC to topics such as machine code
and assembly language programming or who need
hardware details of the Z80-based computers.
184pp.

J0283B $8.95

