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Good
as
Gold

The 70 Series Multimeters:
the shining standard by which others
are measured.

These multimeters are produced through
advanced technology that assures you a
wealth of product features. Giving you solid
value for your money.

Security of a 3-year warranty.

A 3-year warranty reduces your cost of
ownership. So you don't have to pay the price
over and over for lesser-quality multimeters.
More features for your money.

Choose from either the basic 73 or the
feature-rich 75 and 77. You'll find the features
you need at the price you can afford. Touch
Hold™ for capturing and holding readings.
Audible tones to signal you for continuity.
Autoranging for simple operation. And a
sleep mode for extending battery life up to
2000 hours.

Unsurpassed quality.

Like other Fluke products these multi-
meters offer you uncompromised quality
at competitive prices. Visit your electronics
representative today and get your hands on a
70 Series Multimeter. You'll see that brilliant
performance is within your reach.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE73,75,77

07%_05%. and 03% basic gc accuracy  3-year warranty
Anglog/digital display Audible contiuity (75 & 77}
Volts. ohms, 10A. diode test Range heMd (758 77)
Autorange Multipurpase holster (77}

2000+ hour battery life Touch Hold function (77)

FLUKE




AUGUST

COVER: Model built by Simon O'Brien, photo by Sean Izzard 438 4773

1987
Stealth Aircraft 14
How they work
lon Satellites 23  page 38
A new form of thruster
The Seoul Olympics 26
Electronic preparations for the great event
LANS 28
Stewart Fist on Local Area Networks
New Zealand’s Plans for Optical Fibres 38
Technology from across the Tasman
Future Broadcasting Directions 40
Liz Fell tells all
A Practical Introduction to Radar 42
How it developed and how it works
Machine Code 100 page 20
Yet another way to speak to your computer
ETI-184: In-Circuit Digital IC Tester 80
ETI-179: Analogue Breadboard 94
ETI-612: Audio Test Set 102
Sight and Sound News si2
Its on again in Perth si7
A preview of the famous Perth Show
Buyers’ guide to Cellular Telephones si 10
Five Features in a Good Box si14
Louis Challis reviews the NAD 6300 cassette deck
The Extraction of Hi-Fi Stereo TV Sound si 20
ETI's rundown of stereo TV sound production
CD Reviews si 22
Editorial 5
News Digest 6
Videotex News 31
Feed Forward 69
Product News 72
Subs Card si12.s113
Ad Index 104
Dregs 109

si page 7

ETI August 1987 — 3




MARCONI INSTRUMENTS

OSCULOSCOPE

SUPPLY VOLUME INTENSITY | VERT KORIZ SWEEP POSITION

e i- |r u:

radio communications test set 2955
MOOE | FUNCTION DaTA FREQ/LEVEL MDD

AF FILTERS VARIAOLE £ INCREMENT
o s
L3 T

™ nn

1

EXT MOD AF AF GEN  ACCESSORY
NPUT WPUT  QuTPUT

COMPETITION! WHEN YOU'RE FASTER,
BETTER AND LESS EXPENSIVE...
THERE IS NO COMPETITION!

Cellular Mobile or Two-way Radio Testing...
the 2955/57 leaves the others in the dust.

For speed, ease of handling, performance and
economy ... nothing on the market comes close. Touch a
single key and it instantly sets-up for transmitter, receiver,
orduplextesting; repeatersin 10 seconds ... times that
leave othertestsetsin the dust. Aunique menu driven,

defined non-volatile memories to store your test routines.
This AMPS Cellular Radio Test System is a cell site simulator
that generates 10kBit AMPS digital overhead message
while controlling the RF/AF parameters presented to the
radio under test, automatically or manually.

The pace setting 2955/57 comes with these and other
“extras” at a sticker price well below competition.
For literature or a demo contact:

high resolution CRT displays test
marconi

sequencesandresultsin both text and
Instruments

graphicformat. There’s even a built-in
READER_INFQ No. 4

Marconi Instruments,

2 Giffnock Avenue, North Ryde, NSW 2113 Australia
Telephone: (02) 887 6117. Telex: AA26080

digital storage scope and 37 user P (02) 508 has s
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Bright kids are
being turned away
from engineering

J o

Almost by default, the Australian mass media seems to accept that tax cuts are a
Good Thing. But there are costs along with the benefits. It goes without saying that
it taxes are to be cut, so must government expenditure, and we may like that less
than we like paying taxes.

Cuts to government expenditure cause pain. However, the pain involved (to the
tax cutter at least) is in direct proportion to the amount of public controversy the
cuts cause. This works to the advantage of some types of government expenditure.
For instance, Welfare has an extensive and effective iobby group. Defence too, is
largely secure.

However, one area without effective media relations is Research and Develop-
ment, defined widely to contain both investment in technical education, and in
new products and processes. As a result, CSIRO will lose $10m this year, $15m next
year. The research grants scheme will lose $1m. Universities will lose $12m, and no
relief is in sight fo the shocking state of TAFE funding. As a result, bright kids are
being turned away from engineering faculties across the country. At the same
time, vital research, the foundation stone on which future industries are founded, is
being left undone.

There are two arguments put up for all this. One is that R and D is not a sacred
cow, but must share in the general belt tightening. The other is that cuts imposed
are not designed to decrease the number of places in education but fo make the
institutions more efficient.

Both arguments are wrong. Firstlty, R and D is not a sacred cow, done for its own
sake. If's investment in the future. It we are so poor we cannot invest in our future
then we are indeed, as Mr Paul Keating once remarked, on the top of a slippery
slide that leads to a banana republic.

Secondly, one would be silly to suggest that Universities or TAFEs are as efficient
as they could be. But then there is scarcely a large institution anywhere in the
world, either privately or publicly funded, that does not suffer from waste and ex-
cess. If cuts are imposed, institutions will employ the usual range of bureaucratic
tactics to do less with the same amount of staff.

The technology based industries are the only ones that hold any promise of
maintaining our standard of living. In the short term, cuts will make us slightly bet-
ter off. In the long term this trend is cause for real alarm.

Jon Fairall
Editor
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UK DBS

The $386m contract for the
manufacture and Ilaunch of
the United Kingdom's first di-
rect broadcast satellite (DBS)
network has been won by
the Hughes Aircraft Compa-
ny, the supplier of Australia’s
first generation of Aussat
satellites, ending years of in-
tense lobbying by most of
the major satellite manufac-
turers, and dashing hopes of
an all British venture.

The announcement was
made in London by British
Satellite Broadcasting (BSB),
the consortium which six
months ago was awarded a
15-year direct satellite broad-
casting franchise by Britain's
independent  Broadcasting
Authority.

The contract calls for the
manufacture and Ilaunch of
two communications satel-

lites, the first of which is
scheduled to be in service
by late 1989.

More significant is the re-

quirement that the satellites
be delivered in orbit. In orbit
delivery is also a condition
of tender for the second gen-
eration of Aussat satellites for
which Hughes will be a bid-
der. This places the onus of
launch insurance on the
maker rather than the owner.
Insurance has become a
major issue since the recent
spate of launch failures has
driven insurance costs up to
30% of total expenditure.

Both spacecraft being of-
fered to BSB are versions of
the HS 376, the same model
Hughes has supplied for Aus-
sat. Each will be equipped
with three 110-watt channels

operating in the Ku fre-
quency band.
Customers in the United

Kingdom will be able to re-
ceive television broadcasts
at any time of day or night
through small antennas only
a fraction of a metre in
diameter.

Qalink

The Australian national air-
line, Qantas, Singer Link, the
big US simulator manufactur-
er, and Computer Sciences
of Australia (CSA), have set
up a joint venture company
to provide equipment, train-
ing and support for flight
simulation in the Pacific and
Middle East.

The first product developed
by the new company is an
engineering worksation simu-
lator for the Boeing 767 aqir-
craft. This is a small compart-
ment below the cockpit that
contains most of the avionics
(aviation electronics) that
help the human crew fly the
aircraft. From this workstation
it is possible to probe viru-
ally the entire electronic sys-
tem of the aircraft. The simu-
lator will allow flight engi-
neers to be trained in trou-
bleshooting techniques with-
out the necessity of holding
up a complete aircraft. it
also provides a practical
classroom. The compartment
on the 767 is less than a
metre wide, and so instruc-
tion of more than one or two
students is virtually impossi-
ble. The simultator opens up
so that an entire class can
be instructed at once.

CSA has developed a
computer programme to
allow the behaviour of all the
instruments to be duplicated,
and even more importantly,
for virtually any fault condi-
tion to be introduced at will.
There is an interface to the
pilof's flight simulator as well,
so that students can see how
the fault appears on the flight
deck, and what difference it
makes to the aircraft's per-

formance.

The simulator is believed to
be one of the first in the
world. Until recently, it has
not been necessary. But new
generation aircraft, such as
the Boeing 767 and the Air-
bus, depend extensively on
electronic systems for all sorts
of functions, and this has
meant a complete rethink of
servicing routines.

Singer Link (more properly
the Link Flight Simulation Divi-
sion of the Singer Company)
is the world'’s oldest and big-
gest simulator manufacturer.
It designs, makes and sup-
ports simulators not only for
fraining military and com-
mercial pilots, but for crews
of oil tankers, operators of nu-
clear power stations, and as-
tronauts for all the US space
programs. Singer Link has
supplied 15 of the 20 flight
simulators now in Australia.

CSA is an Australian-owned
company specialising in
computer software engineer-
ing and support. It has
worked on a number of high-
technology defence projects
covering avionics, naviga-
tion, sensor and weapon sys-
tems, the new submarine pro-
gramme, simulation of an
RAN destroyer bridge, and
training equipment for FA-18
fighter pilots.

Qantas has been operat-
ing flight simulators for more
than 30 years. The airline has
six simulators to train crews
for Boeing 747 and 767 qir-
craft, and supports an RAAF
Boeing 707 simulator in-
stalled in the Flight Training
Centre at the Qantas Jet
Base in Sydney.
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The Brunei-Sin

and Singapore have slgned
a Memorandum of Under-

standing for the planning
and construction of a subma-
rine cable to Hnk the two
countries.

The signing of the memo-
randum represents the culmi-
nation of a series of joint
studies and technical discus-

gapore Gable

sions between Jabatan Tele-
com Brunel and the Telecom-
munications Authority of Sin-
gapore. The Brunei-Singo-
pore Submarine Cable, to be
constructed at a cost of
ahout US$50 million, will uti-
lise optical fibre technology
and will be ready for service
by the end of 1990.

Rambo — look out

In the near future, it may be
possible for all of us 97-
pound weaklings to look like
Amold Schwarzenegger or
Martina Navratilova — with-
out sweating! This is just one
of the astonishing conclu-
sions of a study just released

by International Resource
Development, a US based
market research firm. Ac-

cording to the repor, neuro-
muscular stimulators are the
technology that may make
hulks out of even the laziest
of us: These devices — quasi-
prosthetics send small
electrical impulses through
the skin to underlying motor
units, where they create in-
voluntary contractions. Pre-
sent applications are mostly

therapeutic. Quasi-prosthetics ,

are used to aid patients who

have suffered partial dener- |

vation or immobilization —
for instance, athletes recover-
ing from knee surgery, peo-
ple with spinal cord injuries,
or stroke victims.

While this technology may
eventually be used to assist
paralysed and otherwise
handicapped people regain
some measure of movement,
a still more radical proposal
has neuromuscular stimuia-

tion taking the place of the
health spa.

Devices like prosthetic hips
and genitals will make it pos-
sible for an entire generation
of people, who would other-
wise be constrained by
physical liabilities, to pursue
the pleasures of the young.

IRD’s research report con-
cems prosthetic  devices
which, generally speaking,
are not purchased to pre-
serve life, but are for quality-
of-life reasons. The replace-
ment knee, the mammary im-
plant, the penile prosthesis —
all are concerned with ex-
tracting pleasure from life,
not survival. The pleasure de-
rived from these devices
may take the form of mobil-
ity, self-esteem or sexual
gratification.

However, skeletal, skin and
sexual prostheses are not
only for narcissists. The arnt
and science of plastic sur-
gery received its greatest
impetus from the scars and
wounds of soldiers injured in
World War Il. The majority of
cosmetic surgery performed
is not for the vain (and
wealthy), but to help those
scarred by disease or acci-
dent.

Pluto’s
Atmosphere

New evidence has been dis-
covered indicating that a
significant atmosphere sur-
rounds the distant planet
Pluto, according to a paper
in the British science journal
Nature.

The new Pluto findings are
based on results from the In-
frared Astronomical Satellite
(IRAS) and extensive obser-
vations through telescopes
on Earth taken over the past
3 years. Astronomers at the
Jet Propulsion laboratory in
California reported  that
Pluto's overall temperature,
as measured by IRAS twice
in 1983, shows the planet to
be very different from an as-
teroid or one of the icy
moons of Jupiter or Satumn.
The scientists said that Pluto’s
thermal characteristics sup-
port the suggestion that Pluto
has a significant methane at-
mosphere.

Previous studies of Pluto
found evidence of a tenuous
methane atmosphere. The
new studies, however, indi-
cate that Pluto’s atmosphere
may be much more exten-
sive,

The results reported in Na-
ture also refine the poorly
known diameters of Pluto
and its moon, Charon, to
about 2192km for Pluto and
about 1280km for Charon,
ech with an uncertainty of
160km. (Earth’s Moon is about
2400km in diameter.)

Very little is known about
Pluto, which orbits the Sun
every 248 years at an aver-
age distance of 6 billion km.
The planet, the smallest in the
solar system, was discovered
in 1930 by astronomer Clyde
Tombaugh at the Lowell Ob-
servatory. Charon was dis-
covered in 1978 by James
Christy of the US Naval Ob-
servatory.

Pluto is the only solid-sur-
faced planet in the outer
solar system. Jupiter, Saturn,
Uranus and Neptune are gi-
gantic gas planets.

A number of Pluto’s char-

acterstics have caused
astronomers to  question
whether it deserves to be

called a planet. For exam-
ple, Pluto has an elliptical
and sharply tilted orbit —

one more suited to a minor
planet or asteroid. It's orbit is
so skewed reiative to the
other planets that it actually
crosses Neptune's  orbital
path. Piuto has been inside
Neptune's orbit since 1980
and will remain there until
1999 when it again moves
back to its ninth-place posi-
tion measured from the Sun.
Pluto's relatively small size
and theorized ice and rock
composition makes it a likely
leftover from the formation of
the solar system or perhaps a
moon that escaped from
Neptune’s gravitational
grasp. But the fact that Pluto
has a moon of its own, and
now, apparently a substan-
tial atmosphere, strongly bol-
sters its standing as a planet.

COSSA
Publishing

COSSA (CSIRO Office of
Space Science and Applica-
tions) has published the first
Australlan Space Industry DI-
rectory.

The aim of this Is to pro-
mote Australian industrial
capabllities In space and
space related fields, particu-
lary in intemational markets.
The first major use of the di-
rectory was at the Paris air
show which ran from the 11 to
22 of June. Some 2500
coples were given away.

Private

Messages

A joint research project in-
volving the Queensland Insti-
tute of Technology Deparn-
ment of Computing Studies
and the Queensland data
systems security firm Eracom
has begun examining com-
puter security. Apparently the
project has already discov-
ered a way of testing the vul-
nerability of the methods
now used by all magjor finan-
cial institutions to transfer
funds through comouter links.
The QIT/eracom research has
also evolved an expert sys-
tem to look for possible loop-
holes in the Key manage-
ment systems or large or-
ganisations.
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Largest semi-conductor electronics
manufacturer in the world today.
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INSTRUMENTS

Largest semi-conductor electronics
manufacturer in the US.A.

¢ EuroDip

A Member of the Hasler Group
Swiss precision, high quality pin grid
array and D.l.L. sockets.

LT R

One of the world's foremost companies
in linear technology development.

AV X

Europe’s foremost ceramic and
tantalum capacitor manufacturer.
(multilayer, monolithic, radial, axial,
dip guard)
For the reliable supply of high quality
technologically advanced components
please contact

ACD [TIROINICS

(wholly owned subsidiaries of University Paton Ltd.)

4-27 Lexton Rd. Box Hill Vic. 3128 Ph: 898 9458, Fax: 899 0373
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Hotol work for ANU

Spacecraft designers con-
cede that there are still some

The local subsidiary of British
Aerospace (BAe), British Aero-
space Australia (BAeA), has
contracted some  design
studies to the high speed
wind tunnel facilities at the
Austratian National University.
The work will help in optimiz-
ing designs for BAe's Horizon-
tal Take off and Landing
(Hotol) space piane.

BAe hope that Hotol will
eventually replace the
French Hermes as the Euro-
pean route into space.
Hermes — a Space Shuttle
lookalike — has been
chosen by the European
Space Agency as ifs first
space work horse. It is limited
in terms of payload however,
and requires the services of
an Arianne rocket to get info
orbit. Hotol will take off and
land from conventional run-

ways.
Test models arrived in Aus-
fralia in June and runs

began in early July. The tests
are being done in the Hyper-
sonic Shock Tube at ANU
and will be analysed by Dr
John Sanderman from
Queensland University. Sand-
erman will be responsible for
scaling up the results so that
the implications for full sized
aircraft can be studied.

BAeA's Space Systems
Manager, Mr Gordon Briggs,
said the tests would concen-
frate primarily on the nose
and air-infake opening of the
spacecraft, as well as other
critical design surfaces.

"The purpose will be to see
how the nose and air-intake
opening interact with the
aerodynamic and therma!
shocks of re-entry from earth
orbit.

"The ANU wind tunnel can
create conditions of re-entry
from orbit by simulating wind
speeds of up to 30,000 ki-
lometres an hour, or eight ki-
lometres a second,” he said.

unknowns about how air
flowing over a spacecraft at
hypersonic or orbital re-entry
speed can effect the craft's
aerodynamic characteristics.

The Hotol contract is the
second space plane to be
placed with BAeA in as
many months.

Earlier this year, the com-
pany was awarded a con-
fract to design a guidance
system to be used by Hotol,
and new American and
French shuttlecraftwhen they
leave orbit and re-enter the
earth’s atmosphere.

Called READS, for Re-Entry
Air Data System, the device
will provide shuttle crews
with information needed to
ensure their craft is at the
correct speed and angle of
attack to opftimise their tra-
jectory so as to ensure cor-
rect re-entry heat loads.

BAeA is playing an in-
creasingly prominent role in
the development and manu-
facture of space hardware
and satellite sub-systems.

The company recently par-
ficipated in a feasibility
study of a proposal by the
Queensland Government to
establish an intemational
space port facility on Cape
York Peninsula. The study
identified a suitable site near
Weipa which, BAeA says,
could be developed for
Hotol type operations.

BAeA is also designing.
manufacturing and testing a
microprocessor digital elec-
tronics unit which is part of
the data processing system
for the remote-sensing ERS-1
earth resources satellite.

In a recently announced
joint venture with the South
Australian Government, BAeA
is to design and manufacture
earth stations for satellite
communications systems.
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Hole in sky
growing

The Environment Office in Ber-
lin will soon begin talks with
the chemical industry aimed
at eliminating the production
of Chloroflurocarbons (CFCs)
from West German industry
by the tum of the century. The
news comes just as the
world’s scientific community
is beginning to accept the
reality of a huge hole in the
ozone layer that now
stretches northward from the
pole to 65 degrees South.
CFCs have been implicated
as the major ozone scaveng-
ing agent in a number of
studies.

Ozone gas in the upper at-
mosphere is the earnh’s natu-
ral protection against Ultra
Violet rays from the sun. An
increase in Ultra Violet radia-
tion at the surface may be
expected to lead to an in-
crease in skin cancers. In
large doses, such as would
apply outside the atmos-
phere, they would be lethal
to man and most other living
organisms.

The leader of a recent US
Antarctic atmospheric study,
Dr Susan Solomon, said she
thought changes would be
felt soon as far as 40 degrees
south. This is north of Tasma-
nia, and north of most of New
Zealand. The New Zealand
Meterological Service also
believes the hole will con-
finue to grow past its current
65 degrees South position.

The hole was originally dis-
covered by a British Antarctic
team two years ago. They
were studying the distribution
of ozone in Antarctica be-
cause of interest in a general
thinning of the ozone layer
throughout  the  Southern
Hemisphere during the last
decade. Since 1979, the
Southem Hemisphere has lost
about 10% of its total ozone.
Scientists now estimate that
unless CFC production is
halted, by the turn of the cen-
tury there will be measurable
losses as far north as Perth,
Sydney and Auckland.

One of the most puzzling
things about the hole is why
it should be located over the
South Pole, and indeed, why
the Southern Hemisphere

should be more aoffected
than the north. Some scien-
tists speculate that the polar
climates are more conduc-
tive to ozone scavenging by
CFCs.

The West German move
puts the country on a course
so far adopted by only four
other countries — the US,
Canadaq, Norway and
Sweden. The major objectors
of a ban on CFCs have been
France and the UK. They
argue that a ban on the
compounds, used in aqero-
sols, refrigerants and styro-
foam packaging, would
cause job losses and harm
their trading position. Neither
Australia or New Zealand, or
any other Southern hemi-
sphere country, has vyet
began to consider banning
CFCs either.

An Australian
Tail

The furore surrounding the
submarine contracts is now
all over bar the signing of
huge checks. The new craft
will be designed by the
Swedish firm Kockums and
the electronics by a joint
venture led by Rockwell of
the US. The towed array
equipment in the fail how-
ever, was designed in Austra-
lia by the research officers of
the Defence Department.

The new equipment, known
as KARIWARRA is meant to
detect ships and other sub-
marines by listening to the
sounds made by their
propellers and engines. The
array accomplishes this task
by means of acoustic sensors
known as hydrophones. The
array is towed some dis-
tance behind the sub with a
cable.

Apparently towed arrays in
the past have been too thick
and rigid to actually reel into
a submarine. The KARIWARRA
array is very flexible and is
sufficiently narrow to enable
a long length to be de-
ployed by the submarine
whilst underway.

A manufacturing contract
for KARIWARRA has yet to be
signed. Currently the matter
is before a Defence Depart-
ment committee. It is ex-
pected that tenders will be
called shortly.

SHURE PROLOGUE MICROPHONES:

THE FIRST SERIOUS STEP
TOWARD STARDOM

RESPONSIVE EXCELLENT A SURPRISING
PERFORMANCE | RELIABILITY |PRICE

Distinctively clearand | Ruggedly constructed | Truly affordable by
alive sound. | all-metal de-cost case musicians who are just
Unidirectional pickup They stand-up remarkably launching their careers.
patternandconsistent | well to heat and Feature for feature, they
frequency response humidity. Rigid quality represent an out-
minimizes audio control ...and it's not @ { standing value when
problems. Excellent “throwaway unit”. . it i compared to competi-
vocal intelligibility — can be serviced nvely priced units
equally satisfying for and repaired |

instrumental use. Built-

in on/off switch.

Effective shock \
mounting. Pop fitters.

And more. {

SELEC”ON ‘ i’/robe siyle 14 Non-glare finish

. X low in cost Broader response:
Choice of high orlow | s
impedance Dynamics, R IILGE WD W2
o a battery-powered 42 Ball design—oetter 4 6 Topof the line
electret Condenser. for hand held use Condenser. Smooth.
For hand or stand. 80 to 10 KHz andfict  50-15KHz

[

PROLOGUE MICROPHONES. .

AUDIO ENGINEERS PTY. LTD
342 Kent Steet, Sydney, NSW 2000
Ph: (02) 29-6731

MARKETEC PTY. LTD
51 Scarborough Beach Rd,
North Perth, WA 6000
Ph: (09) 242-1119

AUDIO ENGINEERS (VIC)
Ph: (03) 850-4329
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The Teknis
Contract

The Teknls company of Ade-
laide was recently awarded
a five year contract to sup-
ply the Department of Avia-
tion with Remote Control and
Supervisory Equipment for all
capital city airports.

This particular equipment
involved is the TRCS 16.32
product family. This conslsts
of a 16 or 32 channel elec-
tronic data transmitter/re-
celver and are baslc Teknis
product. The units will be
used to control and monitor
the Departments satellite
communications facllities at
each location.

0zCAD
looks up

HST technology, the Tasma-
nian CAD company, has an-
nounced developments of its
Protel CAD package. Protel,

along with an equivalent US
package called Smarwork,
is rapidly becoming an in-
dustry standard for small PC
based CAD systems. The new
packages will tend to rein-
force the trend.

HST has announced it will
release Protel Schematic and
Protel route at the IREECON
trade fair in September.

Protel-Schematic is a pro-
gramme for creating sche-
matic diagrams of digital
and analogue circuits. It can
be used as a stand alone
design package or if used in
conjunction with the Protel-
PCB and the new Protel-Route
programs, forms part of an

automatic  printed  circuit
board design system.
Protel-Route is an auto-

matic track routing program
for printed circuit board lay-
out. Features include nine
pass autorouting plus optimi-
sation of track layout.

HST have stated that inter-
national sales continue to in-
crease with over 1000 PCB
sales being made into
the USA during the last 7

months. Sales are also gain-

ing momentum in Europe,
Scandinavia, Middle East
and Asia.

Protel software is designed
fo run on IBM PC, XT, AT or
compatible computers with
256K RAM, 2 disk drives
(floppy or hard), 1 parallel
port PC-DOS, or MS-DOS ver-
sion 2.0 or better. It supports
both the CGA or EGA graph-
ics adapter.

Pacific Dunlop
Batteries
International

From 1 July, 1987 Chloride
Bafteries Australia and Dun-
lop Batteries have combined
to become Pacific Dunlop
Batteries Industrial. The new
general manager is Mr Brian
Thorpe who was previously
general manager of Chlo-
ride Batteries Australia.

Mr Thorpe ciaimed that
"Pacific Dunlop Batteries In-

dustrial will be by far the
best equipped manufacturer
of batteries for industrial pur-
poses in Australasia”. The
new company also claims to
be “commifted to steadily In-
creasing the Australian con-
tent to the maximum possl-
ble.”

NASA comes
South

The US National Aeronautics
and Space Administration
(NASA) is devoting a consid-
erable amount of effort to
studying supemova 1987a
from Australia. Balloons have

been launched from Alice
Springs, and a series of
rocket flights is being

planned from the Woomera
rocket range.

Three instruments were
flown in the balloon flights
during May. They were all
used to study Gamma ray
emissions from the exploding
star. The first flight was made
by a balloon with a volume

o FolLoW THE

TREEGON

The Institution of Radio and Electronics Engineers Australia
Commercial Unit 3. Edgecliff Court. 2 New McLean Street, Edgecliff NSW 2027

BAN NER o 8 &
IT ALWAYS
LEADS THE WAY !

° RESERVE THE WEEK OF

i MoN SEPT 14 - FRT SEPT 18
XN For AN EVENT Too IMPORTANT o MIS§

* INFORMATION ON EXHIBITORS & LECTURES
IS AVAILABLE NOW FrRoM

Phone: (02)327.4822 — FAX (02)327.6770 — TLX AA21822 (Quote User No.SY135)
SYDNEY September 14 — 18
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of 0.8 million cubic metres

that carried a payload of
1360kg to an altitude of
40000k m. The main instrument
in the payload was a
Gamma ray spectrometer
called Phoenix. This is not the
first fime NASA has flown
Phoenix missions from Austra-
lia, although it is the first time
the system has been used on
the supemova.

The second flight used the
same sized balloon but car-
ried a different instrument —
a high resolution Gamma ray
spectrometer. The third bal-
loon carried a Gamma ray
imaging system.

The interest in Gamma rays
arises because theory pre-
dicts they will slowly become
visible as they penefrate the
cloud of gas and debris from
the explosion that currently

proached the Australian gov-
emment over the use of the
historic  Woomera  rocket
range in South Australia.
Woomera was the place
where the post war genera-
tion of British missiles were
tested, including Blue Streak,
at one stage slated to be the
first stage of a European an-
swer fo NASA's rocket pro-
gramme.

Several satellites were or-
bited from Woomeraq, includ-
ing the first Australian satellite
WREsat. However, the range is
now essentially moribund, al-
though the telemetry equip-
ment and other electronic
gear needed to make the
range fully functional is all
stitl in place.

Now NASA want o use
Woomera to launch sound-
ing rockets to study 1987a.

proposal has also been an-
nounced by West Germany,
which will launch one or pos-
sibly two rockets.

New
UK-Australian
Telephone
Link

Ever since the first of June Brit-
ain and Australla have been
joined by a new telephone
link. The link is between our
OTC and Britain's Mercury, a
wholily owned telecommuni-
cations subsidiary of Cable
and Wireless and a rival of
British Telecom.

The Mercury company al-
ready had connections with

"'." 1 surrounds the remains of the | Sounding rockets fly for | Canada, Hong Kong, Ber-
IANS, star. The rate at which the | about 40 minutes, during | muda and Belize. A spokes-
ot 10 Gamma ray flux grows, and | which time they climb to | man for the company said
f;'r;.;‘ - | the amplitude it reaches, will | about 250 km before plum- | that the new service would
i A shed light on current contro- | meting back fo earth. NASA | use the latest digital switch-
) ,.?, L versy over element building | wants to make about 10 | Ing techniques over both

& processes inside supernovae. | launches during October | cable and satellite transmis-

— Meanwhile NASA has ap- | and November. A paraliel | sion routes.
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AAEG & ANSTO

From April 27 the Australian
Atomic Energy Commission
was replaced with the Aus-
tralian Nuclear Science and
Technology Organisation
(ANSTO).

One of the biggest projects
before the new organisation
at present is the develop-
ment of SYNROC which pur-
ports to be a new way of
storing nuclear wastes. SYN-
ROC was developed by Pro-
fessor Ted Ringwood of the
ANU.

At present the newest form

of technology used to store
these wastes is Borosilicate
glass which is manufactured
in France, Belgium and India.
Borosilicate glass was first
developed over twenty years
ago and is only now entering
production in a big way.

As its name implies SYN-
ROC is a form of Synthetic
rock. It is designed to form
molecular bonds with radio
active substances when they
cool to form crystals. The
radio-active  wastes  are
locked into the crystal laftice
at molecular level, so even if
the SYNROC is pulverised, the

radioactive material is safely
contained within it.  This
makes it particularly good in
preventing leaching.

At least thats the theory.
SYNROC has yet to be fully
tested.

In order to carry out some
of these tests as well as re-
search the manufacture of
SYNROC a plant has been
built at Lucas Heights. Dr
Keith Reeve, Assistant Man-
ager of the project, is at
pains to stress that this proj-
ect does not involve the use
of radioactive  material.
Radioactive tests are being

carried out but these are tak-
ing place in Britain. Britain
has an urgent need to de-
velop new forms of storage
of nuclear wastes as its
'waste dump’ at Drigg is al-
most full and no new sites
have been chosen.

If these tests are successful
then SYNROC could stand as
one of Australia’s most valu-
able contribution to the nu-
clear age. Furthermore, since
all the patents are held by
this country it could well be-
come a substantial money
eamer for our depressed
economy.

JULY

The What’s New Products Show featuring Test and Measur-
ing Equipment at the Homebush State Sports Centre in
Sydney on the 8-9 July. It will then move to Melbourne for
29-30 July. Ring G. Maugham at Westwick-Farrow (02)
487-2700.

The 1987 Perth Electronics Show is on again at the Clare-
mont Showgrounds, Perth from 29 July to 2 August. Con-
tact address: 94 Hay St. Subiaco, WA 6008, (09) 382-3122.

AUGUST

18th Annual Computer Conference. Located at the South
Australian Institute of Technology. For more information
contact the Institute in Adelaide.

A symposium on signal processing and its applications will
be held at the University of Qld 24 to 28 August. Those in-
terested in participating contact the Conference Secretariat,
ISSPA 87. Uniquest Lid. University of Qld, St Lucia. Qld
(07) 377-2733.

ANZAAS Townsville Conference 24-28 Aug. Examination of
Databases. communications and networks, videotext ect.
Contact G. Gupta Dept of Computer Science, James Cook
University Townsville, Qld. 4811.

COMDEX the national Computer and Communications ex-
hibition will be held in Sydney from 19-21 August. Desktop
Publishing. CAD/CAM and UNIX will be special features
this yvear. Ring (02) 959-5555.

Nelcon *87 national electronics conference will be held 24 to
28 August at Auckland University. New Zcaland. Contact
B.S. Furby on (02) 957-3017.

SEPTEMBER

LABEX 87 will be held in Melbourne from September 7 to
10. This cxhibition is geared to displaying “every aspect of
laboratory activity’. For more information ring BPI Exhibi-
tions Ltd, Sydney (02) 266-9799 or Melbourne (03) 699-
9266.

Australian Computer Exhibition and Conference will be
held in the Royal Exhibition building in Melbourne. Ph
Riddell House Promotions (03) 429-6083.

IREECON 87 will feature digital technology when it is held
14 to 18 September. Contact Heather Harriman on (02)
327-4822,

The 4th Australasian Remote Sensing Conference will be
held 14-18 September at the Adelaide Convention Centre.
Contact John Douglas. South Australian Centre for Re-
mote Sensing on (08) 260-0134.

Communications USA (telccommunications, radio and satel-
litc equipment) in Sydney 21-25 September. Contact Ken
Mackenzic on (02) 261-9200.

OCTOBER

Computer Indonesia will be held in Jakarta 20-24 October.
Contact Australian Exhibition Services on (03) 267-4500.
The 38th International Astronautical Congress will be held
in Brighton, England, 10-17 October. The themc ‘thirty
years of progress in space’ will be developed through in
scrics of symposia. Contact the Astronautical Socicty of
WA, COSSA. (09) 397-5642.

NOVEMBER

The International Robot Show is scheduled from the 17th to
10th of November at Sydney Centrepoint. Sponsored by
the Australian Robot Association the show will display and
explain the many functions of modern robots. Australian
Exhibition Services Pty. Ltd. llloura Plaza, 424 St Kilda
Rd. Meclbourne. VIC 3004.

CommuniTech and Computer 87 is on in Kuala Lumpur
11-14 November. Contact Australian Exhibition Services on
(03) 267-4500.

Globecom 87 — Global Communications Conference will be
held in Tokyo. Japan 15-18 November. For more informa-
tion contact H. Miyvakawa. Dept of Electrical Engincering,
Faculty of Engincering, University of Tokyo, 7-3-1 Hongo,
Bunkyo-ku, Tokyo 113. Japan. Telephone 812-211, ext.
6654.

Australian Joint Artificial Intelligence Conference. This will
be held in the Masonic centre in Sydney. Contact Professor
John Gero. University of Sydney, NSW 2006. Telephone
(02) 439-0033.

CALITE 87. Fifth Annual Conference on Computer-aided
Learning in Tertiary Education. Contact CALITE 87. Con-
tinuing Education Support Unit. University of NSW, PO
Box 1. Kensington NSW 2033. Telephone (02) 697-3175.
COSSA et al arc sponsoring a national tour by Gerry Perry
between 1827 November. Mr Perry is an expert on satel-
lites and will spcak on a variety of subjects. Ph Lyndal
Thorburn (062) 48-4554, or Geoff Davis (09) 397-5642.

DECEMBER

Intelligent Autonomous Systems Conference will be held
over December 8-11 Amsterdam. Contact: Secretariat,
Conference 1AS c/o Congressburcau “Van Neugegen™, PO
Box 27783, 3003 MB Rotterdam; tel (010) 433-3179.
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ELECTRONICS/COMPUTING BOOK
SELLOUT

UNDERSTANDING MICROPROCESSORS

This book describes the world of digital electronics. The
functions circuits. basic system building blocks. how
integrated circuits provide these. the fundementals of
microprocessor concepts. applications of 8-bit and 16-bit
microprocessors. and design from ideal to hardware. Line
drawings. flow charts.

UNDERSTANDING ELECTRONIC CONTROL OF
AUTOMATION SYSTEMS

Electronics in automation. from single loop systems to
robots. the key to productivity. Chapters include: electronic
functions. software programming. languages. programmable
controllers. robots and an automated assembly line

UNDERSTANDING TELEPHONE ELECTRONICS
Explains how the conventional telephone system works and
how parts of the system are being replaced by
state-of-the-art electronics. Includes subjects dealing with
speech circuits. dialing. nnging. centrai office electronics.
microcomputers. modems and cellular phones.

UNDERSTANDING ELECTRONIC CONTROL

OF ENERGY SYSTEMS

How sources of energy are converted to useful types of
energy — light. electrical. mechanical and thermal. How
energy systems can be controlled using electronics. Covers
motor. generator power. solar and nuclear systems

UNDERSTANDING COMPUTER SCIENCE

An in depth look at how computers are used to solve
problems. The fundamentals of hardware. software.
programs. languages. input. output. data structures and
resource management are discussed.

UNDERSTANDING CALCULATOR MATH

In down-to-earth language that brings together the basic
information. formulas facts. and mathematical tools you
need to unlock the real power of your handheld calculator.

UNDERSTANDING SOLID STATE ELECTRONICS
Explains concepts such as electricity. semiconductor theory
how electronic circuits make decisions and how integrated
circuits are made. A glossary Is included.

UNDERSTANDING SECURITY ELECTRONICS

How to select. install and maintain a security system
Self-instructional format describing the theory. design and
applications. The advantages and disadvantages of various
systems are discussed.

UNDERSTANDING OPTRONICS

A look at light and its uses-covers the basics-sources of
hight. detectors. couplers. displays. masers. lasers. An easy
to understand format. ideal for self-paced individualized
learning.

SAVE OVER 25% OFF THE NORMAL PRICE — WERE $16.95. NOW ONLY $12.50 EACH

.-------------------------..-------------------------------------------------------------.>f.?.-

QTy TITLE CODE PRICE
~ UNDERSTANDING TELEPHONE ELECTRONICS " ZB-EE-PB-007
_UNDERSTANDING CALCULATOR MATH 7B-EE-PB-008 | |
UNDERSTANDING SOLID STATE ELECTRONICS ZB-EE-PB-009 | |
UNDERSTANDING OPTRONICS ZB-EE-PB-010 ‘
 UNDERSTANDING MICROPROCESSORS ZB-EE-PB-011 ! )
. UNDERSTANDING ELECTRONIC SECURITY SYSTEMS ZB-EE-PB-012 |
. UNDERSTANDING CONTROL OF ENERGY SYSTEMS ZB-EE-PB-013
_UNDERSTANDING ELECTRONIC CONTRTOL OF AUTO SYSTEMS ZB-EE-PB-014 ‘
k UNDERSTANDING COMPUTER SCIENCE - _ 7BEE-PB-015 D
Please tick box to indicate method of payment I9TAL BOORSE
U y
Cheque* Money Order ADD POST & HANDLING $
"Please make payable to the Federal Publishing Company Pty Ltd 1-3 books $100 each |
Put your cheque or money order In an envelope with this order and 4-6 books $ 75 each |
send it to 79 books S 65 each
A TOTAL §
Federal Direct. Freepost No. 4.
P.0. Box 227, WATERLOO, NSW 2017
No postage stamp required in Australia
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ELECTR(

Ever since radar was invented, military planners have
been looking for ways to thwart it. Now, scientists have
come up with a new generation of paints and design
practices that make the radar operators job more difficult.

lectronic warfare (EW) is an integral
Eparl of any military  planning

associated with an armed conflict.
The objective of an EW operation is to
detect the enemy before vou are detected.
However this may be a complex task to
implement.

Modern radar systems are very sensitive
and use computers to detect and thwart
clectronic jamming and other counter-
measures. Therctfore in recent times the
military trend has been to render targets
“invisible” to radar signals using some form
of radar absorbant coating.

German scientists were working on such

a material at the end of World War 2 but
did not perfect it. A tvpe of radar
absorbant shceting was avaifable during
the 1950s for organisations engaged in the
testing and design of radar equipment.
This radar absorbent material suppressed
spurious radiation which could interfere
with other systems. The majority  of
experiments with radar absorbant  paint
were unsuccessful.

The latest radar absorbant paint s
manufactured using carbon  fibre tech-
nology. The paint absorbs the energy
which is normally reflected by a target and
converts it to heat. which is dissipated

NIC

slowly into the surrounding air. However,
this effect enhances the infrared (IR)
spectrum of the target and permits an
enemy to engage the Cinvisible” radar
target with an IR system and its associated
Weapons.

Although IR decoys are carried by the
majority of military weapons platforms. an
IR spectrum of any target can  be
accurately used to fingerprint” it as
almost cvery military vehicle has a unique
distribution pattern  of heat  produced
internally and absorbed externally.

Infrared absorption material has been
developed and is fitted 1o the engine

The history of EW can be traced back
to World War 1, when the British
Admiralty and the German Naval High
Command employed radio direction
finding equipment to monitor the
movement of their respective oppo-
nent's battle fleets. This method of
locating ship-to-ship and ship-to-
shore radio transmissions was rea-
sonably effective, but treated with
scorn by some high ranking naval offi-
cers who classified it as ‘black art’.

During World War 2, both the Allied
and Axis Powers spent an astronomi-
cal amount of money and manpower
on R&D associated with the various
fields of EW.

Using scientists and mathematicians
the Allies decoded the German mili-
tary and diplomatic ENIGMA codes.
The operation included the theft of an
actual code machine by partisans who
managed to send it to England for
examination.

The accuracy of Allied bombing in
all weather conditions confirmed Ger-
man suspicions regarding the use of a
radio navigation aid. The radio spe-
cialists in German Intelligence then
designed and constructed equipment
to render inaccurate the British ‘Gee’
and other similar navigation aids used
by heavy bombers for target location.

During 1941, the Allies realised that
German submarines were using spe-
cial tactics to hunt for merchant ship

Historical Aspects of Electronic Warfare

convoys. Allied Intelligence found that
when a submarine located a convoy,
an HF radio transmission was sent to
the land based headquarters of that
group. This message would be relayed
to all submarines, which then con-
verged on the convoy. Although Allied
warships were fitted with high fre-
quency direction finding (HF/DF)
equipment it could not discriminate
between ground wave signals and
skywave signals (a location signal
transmitted by a patrolling U-boat was
received as a ground wave signal by
an escort warship).

A British-designed HF/DF receiver,
using a cathode ray tube dispiay,
could discriminate between ground
waves and skywaves. This equipment
was quickly fitted into British and
American warships to detect German
submarines. This device helped to de-
feat the German U-boat Wolf Packs.

The early type of radar fitted to
Allied coastal surveillance aircraft op-
erated on frequencies around three
gigahertz (GHz). Unknown to the de-
signers, the local oscillator generated
a strong harmonic signal at one giga-
hertz. The German Navy identified this
signal and constructed receivers oper-
ating at this frequency for installation
into submarines.

All U-boats fitted with this equip-
ment were provided with long range
warning of approaching anti-subma-

rine aircraft (the greatest threat to
U-boats travelling on the surface).
This ESM system became obsolete
when a 10 GHz radar was fitted to
Allied coastal surveillance aircraft.

When the Allied air forces imple-
mented 24-hour bombing raids on
Germany, all heavy and medium cali-
bre, radar-controlled anti-aircraft artil-
lery (AAA) was placed in or near the
cities. The Allied bombing losses be-
came heavy and a radar countermeas-
ure was required. British and Amer-
ican scientists, working in close co-
operation developed radar jammers
called ‘Carpet’ and ‘Mandrel’. The use
of this equipment saved approximately
1000 Allied bombers from destruction
by AAA between 1942 and 1945.

During the campaign carried out by
American submarines to prevent the
Japanese Invasion Forces, entrenched
in the islands in the South Pacific, ob-
taining sea-borne supplies, the US
submarine service refined the German
Wolf-Pack tactics using VHF radio
equipment. This rendered them safe
from Japanese signal jamming equip-
ment, and prevented direction finding
as the Japanese possessed no VHF
DF facilities. This type of system then
became standard equipment for all
Allied ship-to-ship and ship-to-air
communications.
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exhausts of some types of helicopter and
armoured fighting vehicles. However. this
material enhances its radar spectrum!
Another method of reducing the radar
signature is to remove all sharp (90
degree) corners. This reduces reflection
substantially, as a square corner reflects
between three and four times more radar
energy than a rounded corner. but the
figure varies with signal frequency.
Because of this, modern aircraft are in-
creasingly designed with rounded scctions
and curved wings. Aircraft like the “secret’
F-19 (sce box) and their Russian equiva-
lents arc distinguished by having few. or
no. flat sections.
Outwitting radar
Other methods of penetrating hostile terri-
tory undetected include using clectronic
countermeasures which outwit those fitted
to the equipment possessed by an enemy.
Any scarch radar operates by transmitting
a powerful RF signal. When this signal
strikes a target. a small amount of energy
is reflected and picked up by the sensitive
receiver in the radar system.

The language of ELINT

Every speciality has its own vocabu-
lary, and the world of electronic war-
fare is no exception. Some definitions:

The science of electronic surveil-
lance, intelligence, its analysis and
ultimate use is called Electronic War-
fare or EW. The following categories

are classified under electronic
warfare:
e Electronic support measures or
ESM,

e Electronic countermeasures or ECM,
and

e Electronic counter-countermeasures
or ECCM.

Electronic support measures are
those activities associated with the
detection, location and analysis of
hostile or friendly electronic transmis-
sions. They can be sub-divided into
signal intelligence or SIGINT, com-
munications intelligence or COMINT,
radar and other electronic intelligence

or ELINT. There are other categories
of ESM associated with the monitoring
of human physiological parameters
called HUMINT.

Electronic  countermeasures are
those activities associated with the
jamming, deception and mutilation of
signals which have been detected by
an ESM system. The ECM equipment
operates in conjunction with the ESM
installation.

Electronic counter-countermeasures
are the tactics associated with thwart-
ing those operations used for ECM.
These tactics include the use of fre-
quency agile radar systems, logarith-
mic and anti-lamming intermediate
frequency (IF) stages, the use of tra-
velling wave tube amplifiers with vari-
able gains as receiver RF stages, and
computer controlled video signal proc-
essors which can sometimes reconsti-
tute mutilated echoes.

Fantasy and reality. Left the nose of a Junkers Ju
88C-6¢c German night fighter. Above the imagined
shape of the mysterious F-19.
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MINIATURE FILM CAPACITORS

+ Polyester-Polycarbonate-Polypropylene
+ World leaders in miniaturisation

« Qutstanding elecirical characteristics

+ Approved mains suppressors

+ Fully supported stock lines

RECTRON

RECTIFIER SPECIALISTS

RECTIFIERS

« Extensive Range Bridge Rectifiers
- Silicon Rectifier Diodes

- Fast Recovery Rectifiers

- Schottky Barrier Rectifiers

+ Fully supported stock lines
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RESISTORS

+ Wirewound incl. Precision and Lo
Dhm

+ Metal and Carbon Film

+ Networks and Hybrids

« taped Zero Ohm and Jumper Wires

/
J
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TRIACS AND SCR

. EaDCIKOages inciude T092, T039, 70202, T0220,
1
+ Advanced technolo

Yy
+ ITrms to 40 amp V SRM to 800 volt
« Fully supported stock lines
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/| ASTRALUX

= dynamics limited

REED
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and Sockets

LED LAMPS AND
DISPLAYS

+ Round, Rectangular Lamps
- Single, Dual Displays
« Clock, Multidigit Displays
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RELAYS-IC
SOCKETS
- Dualin Line Relays
+ Mercury Wetted Relays
+ Machine Pin/Standard
Sockets
+ Approved Jack Plugs
WECO

TERMINAL BLOCKS
+ Printed Circuit Board Mounting
» Plug and Socket Connectors

« Screwless Terminal Strips
« Tab Type Connectors
« Socket Terminal Strips

EMI FILTERS

+ Over 200 Standard Types

- Rated Top guality suﬂglier by 1BM,
DEC, WANG, RCA, ITT, etc.

« Superior design features

« Competitively priced

READER INFO No. 53

CONNECTORS

« European Leader DIN41612

« Extensive Range Heavy Duty Types
« Miniature D Series

+ Mass Termination - Flat Cable

READER INFO No. 49

FANS AND BLOWERS

« AC Fans 115, 240 VAC

+ DC Fans, electronically commutated
« Proven refiability and long life

« Very low noise types

« Also extensive range of motors
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Adilam '
Electronics -, .
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Suit 1, Ramsgate Plaza Perth — Atkins Carlyle 09) 3210101
191 Ramsgate Rd. San Souci 2219 09) 3625011
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Electronic Warfare

A radar transmitter can generate several
megawatts  of power but only a few
microwatts are reflected from a target.
Therefore. hundreds of watts detected by
a radar receiver designed to detect micro-
watts usually inhibits its operation. There
are  various  counter-countermeasures
which can be implemented at the radar
installation  but  these  can  also  be
thwarted.

Another method of penetrating hostile
airspace 1o gather clectronic intelligence is
to emplov a remote  pilotless  vehicle
(RPV) or drone. This deviee is a small.
remotely controlled aircraft, fitted with
numerous forms of clectronic surveillunce
cquipment. It is flown over the arca to be
investigated using a closed-circuit televi-

Build a stealth jet

The most open secret in military aero-
space can now be bought from Aus-
tralian shops for less than $14. Model
shops in Australia have started selling
kits of the F-19 fighter, the US'’s
“stealth” aircraft which is invisible to
radar and which, the US Air Force
(USAF) says, does not exist.

The US government denies that
even the designation F-19 exists. it
says that its F series of military air-
craft skips from the F-18 Hornet to
F-20 Tigershark to avoid confusion
with a Russian MiG 19.

Stealth aircraft use a number of
techniques to reduce their visibility in
a radar beam. Smaller objects reflect
less radar energy than larger one, and
flat surfaces with sharp angles make
the best reflectors. The model F-19 is
small and all its exposed surfaces are
gently curved to avoid powerful reflec-
tions in any one direction. The curved
surface reflects small amounts of the
radar in all directions, so is still de-
tectable by very sensitive radar.

Weapons and fuel tanks make good
reflectors, so a stealth fighter must
conceal them inside its fuselage. This
means smaller fuel tanks, so the USAF
transports its F-19s nearer their tar-
gets in Lockheed C5 Galaxy air
freighters.

The cockpit of the F-19 is coated
with an evaporated film of metal, with
a technique similar to that used to
make the latest recording tape. The
pilot can see out through the metal
film, but it bars the escape of telltale
radio waves from electronic equip-
ment inside the cockpit.

The biggest problem for any stealth
aircraft is that if it uses its own radar,
it gives its position away. So the F-19
relies where possible on passive
radar. It senses radar signals from
other objects emitting them. This is
fine, unless the enemy is also relying
on passive radar. Then neither plane
knows where the other is.

sion link between the ground controller
and the vehicle.

The telemetry transmitters in the RPV
continuously relay information regarding
enemy radar systems as they track it on its
flight. It it is intended 1o use it to monitor
the firing of a weapon. the vehicle can
provide accurate system data up to the
moment that it is destroyed. This provides

useful information about the behaviour of
a certain type of missile and its radar or
other form of guidance system.

* Chris Heath is a Technical Writer and
Sreelance defence correspondent.
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Australia's Finest
C Compiler

HI TECH C Compiler

0
30\\0\0“0

v

* Complete production quality compiter

* Smallest, fastest code from any compiler

High performance C Compiler for the 280, 68000, 65816, and

8086 processors

Runs on CP/M-80, PC-DOS, MS-DOS, CP/M-86,

CONCURRENT CP/M, ATARI ST and APPLE /I gs

* Now in use at thousands of sites worldwide, including
Australion Government and large institutions.

* Excellent user interface

ROM code is supported and it includes a macro

assembler, linker, librarian, object code converter, cross

reference utility and full library source code. The 8086

compiler supports large and small memory models and

the 8087

Cross Compilers

* Run under MS-DOS, UNIX, and CP/M-86 and produce
code for the 68000, 8086/286, 65816, 8096 and 280 processors.
Each compiler includes an assembler, linker, librarian,
object code converter and cross reference utility.

e

plus delivery

*

FROM

9300

plus delivery

The Cutting Edge

Order from: HI -TECH SOFTWARE
P.O. Box 103 Alderley 4051

Telephone (07) 366 6971
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DATA & REFERENCE

AERIALS

DIGITAL IC EQUIVALENTS AND PIN CONNECTIONS

A. Michaels BP0140
equivak and pin o 1s of a popular user-orentated

selection of European, American and Japanese digital ICs. Also

includes details of packaging, famities, lunctions, manufacturer and

country of ongin

AERIAL PROJECTS

R. A. Penfold BP0105
The subject of aerials 1s vas: but in tixs book the author has
cons:dered practical aenal desgns, inciudng actrve, loop and ferrte
aerials which give good porformances and are rolativisy simple and
INexpensive to build The plox theory and math of aerial

$18.00 design have been avoided.

256 pages (Lerge Format) Also Included are constructicnal dotalis of a number of aeral
accessornas including a pre-selector, attenuator. filters and tuning
unit,

LINEAR IC EQUIVALENTS AND PIN CONNECTIONS o L
A. Michaels BPO141 T
Shows equivalents and pin connections of a popular user-or d
selection of European, American and Japanese linear ICs. Also 25 SIMPLE AMATEUR BAND AERIALS
E. M. Noll BPO125

includes detanls of tunctions, manufacturer, and country of origin.
$18.00
320 pages (Large Farmat)

INTERNATIONAL TRANSISTOR EQUIVALENTS GUIDE

A. Michaels BP008S
Helps the roador to find possible substtutes for a popular user-
or 1 of European, American and Japanese
transistors. Also shows material type, polarity, manufacturer and
use

$12.00
320 pages

CHART OF RADIO, ELECTRONIC, SEMICONDUCTOR AND
LOGIC SYMBOLS
M. H. Babani, B.Sc.(Eng) BP0027
filustrates the common, and many of the not-so-comman, radio,
electromc, semiconductor and logic symbols that are used in books,
magazines and Instruction manuats, elc, 0 most countries
throughout the world

$4.00

Chart

RADIO AND ELECTRONIC COLOUR CODES AND DATA
CHARY

8. B. Babani BPO0O7
Covers many colour codes in use throughout the world, for most
radio and electronic components. Includes resistors, capacitors,
transformars, held cols, tuses, battery leaas, speakers, etc.

$4.00
Chart
AUDIO AND HI-Fi
BUILD YOUR OWN SOLID STATE HI-FI AND AUDIO
ACCESSORIES
M. H. Babani BP0220

An gssential addition 10 the library of any keen hi-fi and audio
enthusiast. The dosign and construction of many useful projects
are covered including. stereo decoder, three-channel stereo mixer,

This concise book describes how to build 25 amateur band aonals
that are simpie and nexpensive to construct and perform well, The
designs starnt with the simple dipole and proceed to beam, triangle
and even a mini-rthombxc made from four TV masts and about 400
feet ol wire.
You will find a complete set of dimension tables that wilt help you
spot an aefial on a particular frequency. Dimensions are given for
vanous style asnals and othor data needed for spacing and cutting
phasing lengths. Also included are dimensions for the now WARC
bands,

$8.50

80 pages

Chapter 1, Guitar Effacts Units, Chapter 2, General Effects Units;
Chapter 3, Sound General Projects, Chapter 4, Accessories
$9.50
112 pages

ELECTRONIC SYNTHESISER CONSTRUCTION
R. A, Panfoid 8PO185
Should enable a relative beginner to build, with the minimum of
dithculty and at reasonably low cost a worthwhile monophonic
synthesiser, and also learn a great dea! about electronic music
synthesis in the process. This is achieved by considering and
building the vancus indwidual parts of the circult that compnsa the
wholo instrument 8s separate units, which can then be combined
together 10 torm the final synthesiser, Printed circutt designs are
provided for these main modules Later chapters deal with
ssquencing and some effects units.

$11,00

112 pages

MID! PROJECTS

R. A, Penfoid BPO182
Providas practical details of how to interface many poputar home
computers with MIDi systems Alsc covers interfacing MIDI
squipment o anaiogue and percussion synthesisers.

$11.00
112 pages
MORE ADVANCED ELECTRONIC MUSIC PROJECTS
R A. Ponfold BPO174
'ol the first book (BP74) by carrying on where

25 SIMPLE SHORTWAVE BROADCASY BAND AERIALS
E. M. Noll BP0132
Fortunatety good aerials can be erected at low cost, and for a small
fractional part of the cost of your receiving equipment.
This book tells the story, A serles of 25 aersls of many differont
types are covered, ranging from a simple dipole through helical
designs to a multi-band umbretia

$8.50

80 pages

25 SIMPLE INDOOR AND WINDOW AERIALS

E. M. Noll BP0O138
Wrtten tor those peapie who live in flats or have no gardens or other
space-imiting restrictions which prevent them {rom constructing a
conventional aerial system.

The 25 aerials included in this book have been especially designed,
built and tested by Mr. Noll 10 be sure performers and give
surprisingly good results consldering thelr limited

dimensions.
$6.00
64 pages
25 SIMPLE TROPICAL AND MW BAND AERIALS
E. M. NoH BPO145

Shows you how to build 25 simple and inexpensive aeriats for
operalion on the medium wave broadcast band and on 60, 75, 90
and 120 metre tropical bands. Designs for the 49 motre band are
included as well.

FETY pre-amplifier for ceramic PUs, microphone pre-amp with 64 $6.00
adjustable bass response, stereo dynamic nosae fitter, loud-speaker pages

protector, voice-operated relay, etc

$8.00
96 pages FAULT-FINDING
HOW TO GEY YOUR ELECTRONIC PROJECTS WORKING

:.ug’nc:‘:yr:?mc’rs BPO0g0  P- A. Penfold BPO110
This book covers in detail the construction of a wide range of audio Tho a-m of this book is to heip the reader overcome problems by
projects. The text has been divided into the f g main di g how and wherae to start looking for many of the common

Pre-amplifiers and Mixers, Power Amplifiers, Tone Controis and
Matching, Miscellaneous Projects.

All the projects are fairdy simple to build and have been designed
around inexpensive and readily available componants, Also, to
assist the newcomer 0 the hobby, the author has included a number
of board layouls and wiring diagrams.

$8.50
96 pages
COMPONENT SPECIFIC
MODERN OP-AMP PROJECTS
R. A, Penfold BPO108

Includes a wide range of constructional projects which make use
of the specialised opsratonal amplifiers that are avadable today,
including low noise, low distortion, uhra-high mput impedance, low
slew rate and high output current types. Circults using
transconductance types are also inciuded.
All of the projects are faidy easy to construct and a stnpboard layout
is provided for most of them so that even conatructors of limited
experience should be abie to bulld any of the projects with the
mintmum of difficutty.

$8.50

112 pages

MODEL RAILWAY PROJECTS

R. A, Penfold BPOO95

fautts lhal can occur when bullding up projects
Chapter 1 deals with mechanical faults such as tracing dry joints,
short-circults, broken P.C.B. tracks, etc. The construction and use
of a tristate continunty tester, to heip in the above, is also covered
Chapter 2 deals with linear analoguo circuits and also covers the
use and construction of a signal injectorAracer which can be used
10 locate and isolate the faulty areas in a projact
Chapter 3 considers ways ol testing the more common components
such as resiators, capacitors, op amps, diodes, transistors. SCRs,
unijunctions, etc., with the aid of only a fimited amount of test
equipment.
Chapter 4 deals with both TTL and CMOS logic circuits and Includes
the use and construction of a pulse generator to nelp fault-finding,
$8.50
96 pages

TRANSISTOR RADIO FAULT-FINDING CHARY 8P070
C. E. Miller

Used properly, 1t should enable the reader to trace most
common faults reasonably quickly Across the top of the chart
will be tound four rectangles containing brief descriptions of
these laults. vis — sound weak but undistorted. set dead
sound low or distorted and bacsground noises Ona ther
selects the most appropriate of these and followiny the
artows carnes out the suggestec checks n sequence unt
tne fault 1S cleared Crart $4.00

ELECTRONIC & COMPUTER MUSIC

it toht off and providing a range of shghtiy more advanced and
complax projects Included are poputar effects units such as fanger,
phaser, minrchorus and ring-modulator units. Some useful
percussion sy s are also bed and tog these
provide & comprehensive range of effects induding drum, cymbat
and gong-type sounds.

$8.50
96 pages

COMPUTER MUSIC PROJECTS

R. A, Penfold BP0173
Shows soma of the ways a home computer can be used to good
effect in the producton of electronic musc. Topics covered include
seguencing and control via analcgue and MIDI Interfaces,
computers as digits! delay lines and sound generators for computer
control,

$11.00
112 pages
MISCELLANEOUS
COIL DESIGN AND CONSTRUCTION MANUAL
8. B, Babani BP0160

A completo book for the homa constructor on “how 1o make” RF,.
IF, audio and powsr colls, chokes and transformers, Practically every
possible type is discussed and calculalions necessary are given
and explained in detal. Al h data is simplified for use
by everyone

$9.50
96 pages

AN INTRODUCTION TO 280 MACHINE CODE
R. A. & J. W. Penfold BPO152
Takes the reader through the basics of microprocessors and
machine code programming with no previous knowledge of these
being assumed. The microprocessor destt with is the Z80 which
is used in many popular home computers and simp'e programming
examples are given for Z80-based macnines inciuding the Sinclair
ZX-81 and Spectrum, Memotech and the Amstrad CPC 464, Also
applicable to the Amstrad CPC 664 and 6128

$10.00

144 pages

A Z-830 WORKSHOP MANUAL
E. A, Parr BPO112
This book Is intended for psepie who wish to progress beyond the
stage of BASIC programming 1o topics such as machine code and
assembly language programming, of nesd hardware details of a
Z-80 based computer.

$12.00

192 peges

GETTING THE MOST FROM YOUR PRINTER
J. W. Penfoid BPO181
Details how to use all the leatures provided on most dotsmatrix
printers from programs and poputar word processor packages tike
Wordwise, Visawrite and Quill, etc. Shows exactly what must be
typed In to achiave a given affect

$11.00

96 pages

CIRCUITS & CONSTRUCTIONAL
PROJECTS

The aim of this book is to provide a number of useful but
simple projects for the model railway enthusiast 10 build, based on
inexpensive and easily obtainable components.
The projects covered include such things as cqntrollers, signal and
sound effects units, and to help simplity construction, stripboard
layouts are provided for each project
$8.50
112 pages

ELECTRONIC MUSIC PROJECTS

R. A. Penfoid BPCO74
Provides the constructor with a number of practical circuits for tho
less complex items of electronic music equipment, inciuding such
things as fuzz box, waa-waa pedal, sustain unit, reverberation and
phaser units, lremelo geneator. etc

The lext is divided mto four chapters as follows

NERS GUIDE TO BUILDING ELECTRONIC PROJECTS
A. A. Pentold BP0227
Shows the compiets begmner how 10 Lackie 1he Practical $ide of slectronics,
30 that he or she can confidently build the olectronic projects that are
roguiarly foatured in the popular magazinos and bocks Also includes
oxamplas in the form of smple projects that you can bulid

$8.50
112 pages
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S0 PROJECTS USING RELAYS, SCRs AND TRIACs

F. G. Raysr B8P0037

This book gives tried and practical working Crcuils which should presant

the minimum of dificulty for the enthusiast 10 construct. in most of the

CITCUTS there 1s & wido latrtude in component valugs and types. stlowing

easy modification of cirtunts of ready sdaption of them to indwidual needs
$3.50

112 pegos

IC 555 PROJECTS

€. A. Parr BP0044

Every 50 often a device appears that 18 50 usefull that one wonders how

lite went on belore without k. The 555 imer is such a device. Included

in this book are basic and geners! Circuits, motorcar and model raitway

crods, sems and roseaakers a5 wel &8 & seckon on e 6 558 and 558 Ime
$9.50

176 peges (Avakadie Februsry 1387)

POPULAR ELECTRONIC PROJECTS
R. A. Penfold BPOO4S
Provides a cottection of the most popular types of circuits and projects
COVeNng & very wide range ol interests, inclucing Radio, Audio, Household
and Test Equipment projects.
$9.50
144 pages

ELECTRONIC TEST EQUIPMENT CONSTRUCTION
F. G. Rayer BPOOTS
This book covers in dstadl, the construction of & wids range of test

equipment for both the slectronics and radio
210 PrOjcts rmgmg lmm aFET and briage
1o a lieid- and frequoncy mater.

Not only can lho homae constructor enjoy building the equipment but the
finished product can also be usefully utiksed in the furthecance of his hobby.
$8.00

96 pages

HOW TO USE OP-AMPS
E. A. Parr

This book has been written as a designer's gurde covering
many operational amplifiers. serving both as a source book
of circuits and a reference book for design calculations. The
approach has been made as non-mathematical as possible
and it is hoped, easily understandable by most readers, be
they engineers or hobbyists

BPos8s8

$11.00
160 pages

ELECTRONIC GAMES

R. A, Penfoid BPOOSS
Contains a number of Nteresiing SHactronic QaMes PrOECcts usng Modern
integrated circuita. The text is divided lnto two sections, the tirst dealing
with simple games andthe latter Gealing with more complex circuits thus
meking the book ideal for both beginner and mae avanced enthusiast ke,

HOW TO DESIGN AND MAKE YOUR OWN P.C.B.s
R. A. Pentold BPO121
Chaper 1 deels with the Smeie methoda of copyng printsd craut bosrd designs
from magazines and bodks and covers al aspects of simple P.CB. consruction
as comprehersively as possbie. Chapter 2 covers photographic methods of
producing p.C.b.s and Chaper 3 deels with most Rspects of CEsIgNINgG YO Own
prirted crcut boerd leyouss.

38.50

80 pages

POWER SUPPLY PROJECTS
R. A, Penfold BPOO78
The purpose of this book is to grve a8 number of power supply designs.
Including simple unstabilised types, lixed-valtage reguieted types. and
variable-voltage stabilised designs, the latter being primarity intended for
use as bench supplies for the slectronics workahop. The designs provided
are all low-voltage types 10r semi-conductor circurts, This book should also
help the reader to design his own power supplies.

$7.50

96 pages

HOW TO DESIGN ELECTRONIC PROJECTS
R. A. Penfold 8po127
The aim of this ook i8 10 help the resder 10 Put DSther projects irom standard
ciroull tocks with & minimum of il and emcr, But WihGL rescring 10 8Ny chvenoed
mathemeiica. Hirts on designing crout HIackas 10 MNt YOUr Special requremeonts
where no “siock™ desy” i avalabie sre S0 provided.

$9.00

128 peges

ELECTRONIC SECURITY DEVICES

R. A, Pentold BP00SS
Many pecple associate the term “security device”” with only burgtar sarms
of various types, but in fact. any piece of equipment which heips 10 protect
poookmdproponqudnmwlovmolwrooddbolenmdl

including both simpie and MOore sophisticeted
burglar slarm drcu-ls using light, infra-red and utrasonics. aiso includes
many other lypes of circuits as well, such as gas and smoke detectors.
flood alarms, doorphone and baby siarms, etc

COMMUNICATION

(Etements of Electronics — Book 5)

F. A. Wlison BPO03S
A look at the elsectronic fundamentals over the whole of the
communication scene. This book aims to teach ths important
elements of each branch of the subject

Most of the modem transmissions system techniques are examined
including line, microwave, submarine, salilite and digital multiplex
systems, radio and telegraphy. To assist in understanding these
more thoroughty, chapiers on signal processing, the electromagnetic
wave, networks and transmission asssssment are included, finally
a short chapter on optical transmission.

$11.00
256 pages
50 SIMPLE LED
CIRCUITS
R. N. Soar BP0042

Contains 50 interasting and usetul circuits and applications, covenng
many dlnoronl branches of electronics, using one of the most

and freely avadable -~ the Ight ing diode
(LED) Also inchudes crcults for the 707 common ancde

SG.OO
64 pages
IC PROJECTS FOR
BEGINNERS
F. G. Rayer BPOOST

Offers a range of simple projects based eround a number of popular
and inexpensive linear and digital integrated circuits.

With most projects, compiete layout and/or point-to-point wiring
diagrams are included to help simplify construction,

$8.50
112 pages
ELECTRONIC PROJECTS
USING SOLAR CELLS
0. Bishop BP0082

This is a book of simple circuits which have applications in
and around the home and that are destgned to be powered
by the energy of the sun. Although. if the reader wishes, they
couid alternatively be powered by the ordinary button cells
or small dry batteries.

$3.00 $9.50 $8.50
96 pages 112 pages 128 pages

FURTHER PRACTICAL ELECTRONICS BP0144 following tourteen sections Electricity, Electrostatics.

CALCULATIONS AND FORMULAE Electromagnetism, Complex numbers, Amplitiers, Signal

NEW RELEASES! F. A. Wilson Generation and Processing, Communication, Statistics,
Written In the same Style as the first book {BP53) and with Reliability, Audio, Radio, Transmission Ltnes, Digital Logic

the same objeclives in mind, this book is divided into the and Power Supplies. 512 pages $16.00

A TV-DXERS HANDBOOK spPo176 | ey s

R. Bunney
Completely revised and updated by Roger Bunney who is
probably one of the leading authorities in this country on the
subject. Includes many units and devices which have been
designed and used by actwe enthusiasts, and often.
considerable ingenuity and thought have gone into the
development of such units to overcome individual problems.
A practical and authoritative reference to this unusuat
aspect of electronics (Large Format) $18.00

AN INTRODUCTION TO CP/M
R. A. Penfold

CP/M is more than just a program to give a common set of
standards and hence software compatibility between various
computers It includes a range of commands that help with
such things as file copying and editing, the directing of data
to the appropnate device etc. In order to get the best from
CP/M and the programs running under i, a basic
understanding of the system is highly desirable, and this book
tells the story. 96 pages §$11.00

ELECTRONIC CIRCUITS FOR BP0179
THE COMPUTER CONTROL OF ROBOTS

R. A. Penfold

Provides information and circuits on computer controt of
electric motors (Including stepper types), plus a range of
useful sensors including visible light, infra-red and ultrasonic
types 96 pages $11.00

BP0183

USING YOUR AMSTRAD CPC DISC DRIVES
J. W. Pentold

Covers such things as tracks. sectors and formatting.
AMDOS and CP/M operating systems including rules and
regulations, filing trom BASIC, file copying and transfer,
program development including MERGE and CHAIN
MERGE; CP/M turnkey discs etc

BP0189

$11.00
96 pages
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IREECON

preview

The biggest electronics show in
the country is on again this year.

IREECON will be held at the Sydney
Showgrounds between September 15 and
18th. This is the 21st IREECON. The first
was in 1938, making it one of the oldest
continuous electronics fairs in the world.
There are two parts to IREECON: the
convention, which is being held in the
Amatil pavilion and the exhibition, spread
over four showground pavilions this year.
The exhibition promises to be the most
successful to date, with forward bookings
well in excess of expectations. The Royal
Hall of Industries. the largest hall in the
showground. is alrcady sold out, and
space in the other pavilions is very lim-
ited. The Institute of Radio and Electronic
Engineers, who host IREECON, estimate
that 1500 pcople will attend the conven-

tion and more than 11,000 people will visit
the exhlbition.

The convention consists of 280 papers
covering most aspects of experimental and
industrial electronics. The theme is the
digitization of communications, reflecting
the fact that this is one of the most impor-
tant arcas of change at the moment. It
covers PABXs. cellular telephones, satel-
lites, submarine cable systems, main trunk
routes and the provision of new services to
the subscribers premises. The keynote
speaker is Greg Crew from STC (HK).
Formerly he was with Telecom and the
PMG.

A large number of papers will be on mi-
crowave technology, the first paper being
by M. Gunn of Mitec, probably the lead-

List of exhibitors

Abekas Australia

Abbey Chemical Agencies

A C & E Sales

Adilam Electronics

Advanced Austomation

Aladdin Industries

Ampex

Amtron

Antenna Engineering

Audio Engineering

Associated Controls

AUSSAT

Austral Standard Cables
Australian Amp

Australian Tel-Tec

Automatic Edit Controllers

The John Barry Group

Belden Electronics

Robert Bosch

Broadcast Dynamics
Broadcasting General Electronics
Canberra Development Board
Chemical Treatment & Coatings
CIMA

CLC Electronics Engineering Suppliers

For 40 years ACME
ELECTRONICS has
been providing quality

even the most sophisti-
cated applications and
techniques. And, we

range with a level of
customer support that
has established new
industry standards.

stocks and supports

products and advice on

back our quality product

ACME ELECTRONICS

See our products displayed, Stand 47, Royal Hall of Industries, IREE ’87

Only the best coaxial
cables, connectors,
expertise and support.

a large range of quality
BELDEN cables,
Australian-made
connectors, GREENPAR
and KINGS connectors,
GRAYHILL switches and the
IBM CABLING SYSTEM.
Justas importantly, our
customers are proof that
you need not pay any
more for this quality and
expert advice. Call us

today and see for teoar

yourself.

ACME ELECTRONICS

205 Middleborough Road. Box Hill
Vic. 3128. Phone: (03) 890 0900

Fax (03) 899 0819

Uit 3, 12 Victoria Street. Lidcombe
NSW 2141 Phone' (02) 649 2533
Fax (02) 646 5728

62 Doggett Street, Fortitude Valley,
Qid 4006 Phone (07) 854 1911

108 Gilbert Street, Adelade, SA 5000
Phone (08) 211 8499

Fax (08) 211 7292

Perth (03272 7122 Darwin (089) 815411

Y7 42811 Launc- <lon (003) 315545

-
JAME b HARDH ISTRE S LROUP

MkAdd 733
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Clean Room Garments
Cliff Electronics (Aust)
Component Resources
Compsyst

Creative Audio

Crusader Electronic Components
MB & KJ Davidson

dB Audio

Deltex New Zealand
Dept of Defence — Army
Dept of Defence — Navy
Dynamic Sound & Vision
Editron Australia
Electromark

Electronic Development Sales
Elmeasco Instruments
Elpro Technologies
Emona Instruments
Everything Audio Video
GEC

GE Direct Marketing
Hagemeyer

Hanimex

Hartiand Cables
Heyden-Spike

Hughes Aircraft

John S. Innes

IRT Electronics

Jacques Electronics

Jands Electronics

Javelin Electronics

Jennis & Leblanc Constructions

JNS Electronic Industries

Magna-Techtronics

Mastatek

Meltec

Mentor Graphics

Miller Fluid Heads

Minolta Photometric

Microwave Technology Development
Centre

NEC Australia

Nilsen Rowe

Nokia Telecommunications

Pacific Communications Sales

Philips Test & Measurement

Philips Industriai Automation

Philips Elcoma

PKE Electronics

PKE International

Printed Circuits Qld

PS! Computer Systems

Quantum Communications

Quinto Communications

Radio Manufacturing Engineers

Radio Transmission Engineering

Rank Electronics

Rebel Audio

Royal International

Scientific Devices

Sony Broadcast Div.

Sony B&l Div.

Southern Broadcasting Systems

STC Measuring Instruments

Syntec International

Talia Sound & Video

TEAC

Telecom Australia

Tech-Rentals

Techtel

Tektronix

Telmak

Titan Electronics

TR Services

Utitux

Vema International

Wande! & Goltermann

Western Australian Department
of Industrial Development

Yamaha Music

i

1

o e -

SERVICES
The technology and Australia-wide
resources to solve your radio
communications problems.

At T.R. Services, we blend a range of local and overseas equipment to engineer
professional radio communications systems to suit our clients exact needs, anywhere
reliable communications is necessary.

PLEASE CALL IN AND SEE OUR

EXHIBIT AT IREECON.

T.R. SERVICES PTY LTD
PROJECTS DIVISION
HEAD OFFICE

310 MONTAGUE ROAD
WEST END, QLD 4101

TELEPHONE: (07) 844 3522
FACSIMILE: (07) 844 3981
TELEX: AA41713

ADELAIDE
(08) 363 0622

SYDNEY

(02) 808 3777

MELBOURNE
(03) 561 7999

PERTH
(09) 445 1555

BRISBANE
(07) 844 7451

TR SERVICES PTY LTD
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The SCO1 Signal ©
Computer combines
the power and precision
of a bench-full of expensive electronic testgear in a single
compact instrument, equally at home in the laboratory or
field — a digital dual channel oscilloscope that samples
aperiodic signals at a rate of 20MHz, a sampling scope that
displays periodic signals with a resolution of 50ns/div, a
transient recorder, 9 non-volatile memories, a digital
voltmeter that measures 0-60Vrms from 1Hz to 1MHz, a
frequency counter accurate to 0.05% up 6 MHz... and there’s
more, all for $2500 (plus Sales Tax, if applicable).

& SERVICES PTY. LTD.
Tel: (02) 519 7007, 515388 Telex: AA 70504 Fax: (02) 517 1406

ELECTRONIC DEVELOPMENTS
E Marrickville N.SW. 2204

Send today for a free brochure.
27 Buckley St.,
READER INFO No. 6

IREECON Preview

ing design institution in the ficld. Another
interesting strand will involve discussion of
low bit rates for encoding TV pictures.
Radar also gets a considerable amount of
time. Perhaps with Jindalee, the new over
the horizon radar system, becoming a real-
ity at last this is not surprising. There are
also a number of papers on integrated de-
sign  techniques, dominated by the
CSIRO’s Radio Physics division.

At the exhibition, most of the significant
clectronics firms active in Australia will be
represented. (See Box) Also present will
be several of the most significant users,
like Telecom, OTC, Aussat and various
government departments.

Products on display include, predictably,
many from the broadcasting industry, but
also gencral rf equipment, the latest in in-
struments, and specialised audio gear.

Among the more interesting broadcast-
ing products on display, some Must Sce's
include: The Abckas AS3D three dimen-
sional digital special effects system will be
vieing with the more familiar Bosch FGS
4000 and Quantel Paintbox for the public’s
eyc. RF engincers will be fascinated by
the Mitec stand where a 14 GHz power
amplifier will be on display. Also on dis-
play will be many of the bits and picces
that need to go into an rf network. Com-
ponent Resources has unveiled a new
scrics of transient barriers, and Decltex
New Zcaland has a voltage surge supres-
sor. There arc ecven humble two way
radios; TR services has products that
cover all the frequencies between 40 MHZ
and | GHz. Belden Electronics will be
showing off their range of cables. includ-
ing specially tailored Ethernet configura-
tions and Zctabon light armoured cable.

There is also an impressive list of things
for audio engincers to see. EAV will dis-
play AKG, Amplex. Dolby. Fostex and
Nagra products amoung a host of others.
Cliff Electronics has plugs and sockets,
particular  XLR connectors, DIN and
MIDI standard sockets 1EC mains plugs
and so on.

In the instrument scction. the show is
well served. with Tektronix. Philips, El-
measco and others exhibiting. The Gould
K50 logic analyser from Elmeasco is typi-
cal of new trends appearing in the ficld. 1t
can be configured from 32 channels at 25
Mtz to 8 channels at 100 MHz.

Also in the must sce category if you are
interested in instruments is Tech Rentals,
which will be showing equipment from
HP. Tektronix. Fluke and so on. Tech
Rentals will also be showing their range of
computers  and  peripherals.  apparently
now assuming an important part of their
business.



THRUST

uch ot the lTaunch mass and cost
of a space satellite consists of the
chemical rocket fuel needed to
accelerate the vehicle to orbital velocity.
No other way of propelling a rocket into
orbit is known. However, there is intense
interest in the development of a technique
known as clectric or ion propulsion; this
can provide a small but continued thrust
to a satellite as an alternative to rocket
power once it is outside the atmosphere.

The main application for clectric propul-
sion is for the generation of the small
thrusts required to keep geostationary
communications satellites in their correct
position above the cquator. Another pos-
sible use is in thrusters which compensate
for the atmospheric drag imposed on satel-
lites orbiting at low altitudes.

A far morc cxotic application for clec-
tric propulsion for well into the next cen-
tury is the provision of a constant small
thrust to satellites over very long periods
of time (up to some tens of vears). Such a
thrust could accelerate them to a very high
velocity towards the stars. Electric propul-
sion is regarded as almost essential for the
cconomical acceleration of vehicles from
carth orbit into deep space.

Communication satellites
Most commercial satellites are destined for
geostationary orbits above the equator
where they handle telephone. data. televi-
sion, dircct broadcasting-by-satellite  and
other traffic. Although these sateltites are
well above the atmosphere. their positions
drift somewhat with time in north-south
directions owing to the gravitational pull
of the sun and moon. The shape and mass
distribution of the carth (which is not per-
feetly spherical) also causes cast-west drift
of geostationary satellites.

These drifts result in a satellite tending

Research is proceeding into
discovering a new and
more efficient form
of satellite propulsion.

Brian Dance

to follow a “figure of cight” in the sky. It
would be very expensive to arrange for a
ground station dish atenna to follow this
motion. Even the radiation pressure due
to sunlight causes some drift. but this
cffect is not large unless a satellite has
large pancls.

These effects act continuousty and build
up with time, although they are relatively
small (corresponding to typical forces in
the millinewton range). If the effects of
the sun and moon always acted in the
same direction, they would accelerate a
satellite to a velocity of about 50 m/s over
a year: this figure can be used as a mea-
sur¢ of the total amount of propellant re-
quired. Initial positioning of the satellite
requires the cquivalent of about 60 m/s

t00r 2 tonne satellite
station acquesition
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(9]
(V3]
< 300
b
& 250}
=
(%]
>
v _ 200F
Z o
O x
150
)
S
g lm/m
)
& sof
(&
—
1 " Il 1 4
00 2 L 6 8 10
MISSION DURATION
{years)

Figure 1: Ten year north south station keeping
mission.

system is heavier and the reliability of bio-
propellant systems has not yet been estab-
lished.

The biopropellant system will probably
thrust once only before it is used.

Sunlight and the gravitation and mag-
netic fields of the carth tend to cause
geostationary satellites to rotate so that
their aerials no longer point accurately at
the receiving stations on carth. Thrusters
are required on cach satellite to correct
this rotation.

Drift correction

The drift and rotation of geostationary
satellites can be corrected by using small
jets of gas (usually nitrogen. hvdrogen and
ammonia derived from hydrazine). The
amount of propellant required decreases
very rapidly as the exhaust velocity from
the jet increases. Hydrazine produces jet
velocities of little more than 2 km/s. This
implies that about one fifth of the initial
satellite mass must be hydrazine with a
consequent increase in launch costs. Once
the supply of hydrazine is exhausted. the
life of an expensive satellite is at an end
(typically ten vears).

Heavy spacecraft can benefit from the
use of a biopropellant system in vhich two
fuels  (usually nitrogen  tetroxide  and
monomethyl hydrazine) combine to pro-
duce a jet velocity of about 3 km/s. In this
casc the initial weight of propellant is
reduced to about one seventh of the
weight of the spacecraft. but the rocket
be used for the next generation of heavy
geostationary craft. but turther improve-
ment can be obtained by accelerating the
propellant to much higher velocities using
a source of energy separate from the pro-
pellant itself (Figure 1).
lon thrust

The ion thrust engine scems to offer a
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lon Thruster

solution to this problem. In such an
enginc suitable ions are accelerated to
extremely high velocitics. The cjection of
even a fairly small mass of material in the
form of these high velocity ions provide a
small thrust over a long period of time. A
considerable impulse is thus built up. The
propellant material from which the ions
are formed is used only slowly in such sys-
tems, so its weight is not great enough to
require much increasc in the rocket power
at launch.

If electric power from solar cells is used
to accelerate heavy ions up to a velocity of
30-40 km/s, the mass of the propellant can
be onc sixticth to one eighticth of the
total satellitc mass. Thus the propellant
weight required per year of satellite life is
0.1-0.2 per cent of the initial mass.
Although the mass of the propulsion sys-
tem itself is added to the satellite mass,
the use of an ion propulsion systems
cnables a large reduction in the total mass
of the propellant to be achieved and hence
an increase in the uscful payload which
can be carried.

It is estimated that the use of ion pro-
pulsion could save 280-300 kg in the mass
of a typical 2 tonne satellite, such as those
planned for major communications sys-
tems until the end of this century. This
mcans that the communications cquipment
payload could be nearly doubled and that
the satellite could bring far more revenue
during its working life. Savings of up to 25
per cent in satellitc mass could be
obtained if ion propulsion is used for the
intial positioning (taking about a month)
or about 17 per cent is a chemical propel-
lant system is uscd for rapid initial posi-
tioning.
lon engine
In most ion thrust engines, clectrons bom-
bard atoms of the propellant so as to
remove clectrons and form positive ions.
In the Figure 2 system used at the British
Culham establishment. clectrons from the
cathode strike atoms of the propellant gas
which are pulled through the two grids by
a field of 1-1.5 kV. The ions are cjected
into space and the spacecraft is thrust for-
ward by recoil conservation of momen-
tum. Electrons must also be ejected into
space to prevent the craft from accumulat-
ing an cxcess of ncgative charge which
would give it a very high potential.

The ion system of Figure 2 is placed in a
weak magnetic ficld so that the electrons
follow a much longer path between the
clectrodes. this increases the probability of
ionisation of the propellant atoms. This
ficld also protects the anode from damage
from energetic ion bombardment. Baffles
protect the cathode and control gas flow.

Position maintaining thrusters of this
type require a power of a few hundred
watts which can be obtained from the
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Figure 2: Schematic layout of an electron bombardment ion engine.

solar cells. It is a small fraction of the
power available from the large solar arrays
used on modern commuinicating satcllites.
Solar arrays usually have spare capacity to
allow for varying demands and ageing, but
battery power can also be used during
cclipses by the earth.

As the equipment draws power from the
spaccecraft rather than from chemical reac-
tions, higher exhaust ion velocities could
be achicved through the use of higher ac-
celerating voltages. This would reduce the
initial mass of propecliant required. but
would involve a heavier propuision sys-
tem. It is sensible to use the heavier ion
engines in the larger spacecraft and to
keep a suitable balance between the mass
of the propellant and that of the propul-
sion system.

The communication satellites of today
rely on chemical rockets rather than on
ion thrusters. One reason for this is the
relatively low mass (up to little more than
1 tonne) of such satellites. It is only in
heavy satellites that the increased com-
munications  payloads could generate
cnough additional revenue to make the
use of ion propulsion an economical
proposition. A considerable investment is
required to develop ion propulsion sys-
tems to commercial status and this invest-
ment must be recouped from communica-
tions users. _

Satcllites used in the past have had
barcly enough clectric power available to
meet propulsion as well as other demands.
Designers have naturally tended to keep
to the well-tried chemical propellant sys-
tems with which they arc most familiar.

lon propulsion will be especially attrac-
tive for future satellites which must be
relocated to different logitudes from time
to time as the system requirements
change. Similarly, the use of electric pro-
pulsion makes it feasible to keep replace-

ment spacecraft in orbit in order to pro-
vide immediate cover for faulty craft,
whereas chemically propelled craft would
use too much fuel to maintain a standby
position for a long peiod. Electrically pro-
pelled craft can be moved economically
from geostationary orbit at the end of
their life to make room for replacement
craft; this is becoming increasingly impor-
tant as geostationary orbits become more
crowded.

Mercury has been used as the propellant
in most ion thruster work. It has the advan-
tage of high density but unfortunately it
amalgamates rapidly with many of the
metals used in spacecraft construction. It
can attack many structures in a spacecraft
including the solar cell panels, electrical
connections, etc. Mercury must be heated
to convert it into a vapour before it is intro-
duced into the ion engine. Any mercury
condensation could result in the shorting of
high voltage insulation and consequent
damage. Mercury may solidify, if not heat-
ed, during an eclipse. It is not easy to man-
age in zero gravity.

These problems have led to a search for
more suitable propellants. Caesium vapour
(the heaviest of the alkali metal atoms)
has been tried, mainly in France. How-
ever, caesium is the most reactive metal,
so it is not surprising that it caused dam-
age to parts of the satellites. Krypton and
argon have also been tested.

Much current work concentrates on
xenon. the heaviest of the inert gases, to
replace mercury as a propellant. Xenon
will not react with any materials of the
spacecraft and does not condense on any
of the components in the craft. Unlike
mercury. no power is required to vaporise
xenon, as it is already as gas.

Anthony Martin of the UK Atomic
Energy Authority’s Culham Laboratory,
feels that the economic return from large




geostationary spacecraft merits a further as-
sessment of the benefits of ion propulsion.
He believes that the time is ripe for the im-
plementation and utilisation of this novel
method of satellite propulsion. His labora-
tory, in association with the Royal Aircraft
Establishment. Farnborough, and UK in-
dustry had a successful programme of work
on ion propulstion terminated in 1978. It
was felt that spacecraft at that time were too
small for the system to be used to its maxi-
mum efficiency.

The Culham programme has now been
reactivated towards providing ion thrusters
for heavier satellites in association with
the new British Space Centre. Current
Culham work is centred on the use of
xenon propellant for 100 mm diameter
thrusters. These are very similar to the
earlicr mercury thrusters, except that the
components to vapourise and heat the
mercury arce not required, Cultham expects
that satellite test flights will take place in
1989 followed by commercial exploitation
as soon as possible thereafter.

ESA work

The European Space Agency (ESA) has
been involved in a considerable amount of
work on electric propulsion. Japan and the
USA are both involved in work with
mercury propellants, while Japan and Ger-
many are both developing xenon systems.

A German system (initiated by ideas
from the University of Giessen as long as
1960) usecs a radio frequency coupled to a
discharge to form the ions instead of clec-
tron bombardment. It is known as the
Radiofrequency Ionisation Thruster (RIT).
the efficiency with which the power is
used to produce ions is lower than in elec-
tron bombardment systems, but RIT 10
(now renamed RITA 10) should be space
tested next year. It provides a thrust of 10
millinewton suitable for north-south gcos-
tationary position keeping of satellites
with an initial orbital mass of 2600 kg. It
will be microprocessor controlled by com-
mands sent daily from carth.

A RITA 35 version using mercury may
provide a thrust of 200 millinewton, but it
still at the laboratory stage. ESA has a
interest for possible use in an AGORA
(Asteroid Gravity, Optical and Radar
Analysis) mission to the asteroids.

RITA is one of the clectric propulsion
systems in which the ESA is involved. A
Ficld Emmission Electric  Propulsion
(FEEP) system using caesium is a S milli-
newton thruster with some unique advan-
tages, such as controllable thrust. The ions
are obtained dircctly from a liquid metal
surface in a vacuum by a strong clectric
field. The ESA fecls its relatively high
power requirement/thrust ratio is  out-
weighed by its advantages.

Following work at the Universities of

Rome and Pisa in the 1970’s and Japanese
and US interest, the University of Stutt-
gart is concentrating on a third-generation
magneto dynamic pulsed plasma engine. It
employs a solid propellant, currently tef-
lon, which is fed in bar form into a high
energy arc. This ionises and ablates the
propellant which is accelerated out of the
plasma to provide the thrust. It is expelled
as a neutral plasma, thus obviating any
need for a charge neutralising system. It
should develop a thrust of 10 millinewton.

This work, which is supported by the
US Air Force Office for Scientific
Research, aims at the devclopment of a
continuously operating. radiation cooled,
self-induced magnetic ficld thruster. Even-
tually it may provide thrusts of up to tens
of newtons using propellants suitable for
raising and manoevring large space struc-
tures.

The Cuiham ion thruster.

Galactic measurement

The Jet Propulsion Laboratory (JPL) in
California worked on ion thrust engines
some years ago for possible use in the
Halley comet encounter, but funds were
cut off. JPL Director Dr. Lew Allen has
now suggested the possibility of sending a
spacecraft billions of miles beyond the
solar system by clectric propulsion in
order to measure directly the distance to
some stars in our galaxy and perhaps even
in neighbouring galaxies.

He has asked husband and wife astrono-
mers Aden and Marjorie Meinet to orga-
nise a JPL team to work on this concept
known as TAU (Thousand Astronomical
Units) for accelerating a  spacecraft to
speeds of over 250,000 miles per hour. An
astronomical unit is the mean distance
from the carth to the sun (93 million
miles).

The proposed TAU project for the next
century would employ an ion propulsion
system weighing 22.700 kg of length 40 m.
This would accelerate a 5000 kg science
spacecraft to about 362.000 km/hour by
the time it is twice the distance of Pluto
(about 9.7 billion km from carth). For
comparison, the Voyager craft velocity is
about 58,000 km/hour.

The work of the spacecraft could com-
mence with its 1.5 m telescope returning
high, resolution images of Saturn’s rings
and of the first closc up views of Pluto
and its moon Charon. Measurements of
star distances as far away as the centre of
our galaxy could be made about ten years
after launching of this space mapping
craft. Improved accuracy can be obtained
by making measurements from two widely
scparated points. Qur current measure-
ments are limited to observations made
from points about 400 light years apart at
opposite sides of the earth’s orbit, a dis-
tance of 2 AU. The TAU craft could use
the very long baseline of about 1,000 AU.
TAU would obscrve stars in our galaxy
and in neighbouring galaxies for a period
of fifty years as it travelled some 160 bil-
lion km through space.

The TAU craft will be too far from the
sun during almost all of its life for solar
power to be employed. It is therefore
planned to install a megawat nuclear rcac-
tor into the craft to provide power
together with an ion beam propulsion sys-
tem. The ions, formed from solid xenon,
should appear as a faint blue glow as they
ecmerge from the engine. Such an ion
engine should produce a small but contin-
uous thrust for a period of at least some
tens of years.

After the nuclear fuel in the reactor is
exhausted, the spacecraft would continue
in a high velocity free flight. Its laser sys-
tem could continue to return data to carth
at up to 20 kbits/sec. At a distance of 1000
AU, the transmission time would be just
under 6 days. The laser light would be re-
ceived by a 10 m telescope on a space sta-
tion for relaying to earth.

It is hoped that a TAU craft will even-
tually enter the Oort cloud. some 50.000-
100,000 AU from the sun. This cloud is
believed to contain primitive objects left
over from the formation of the solar sys-
tem which could become comets.

NASA sces the key work on TAU as
the development of a megawatt nuclear
reactor, of the electric ion propulsion sys-
tem and the laser optical communica-
tions system. Nowadays scientists are con-
fident that they can make electronics
which will operate reliably in space for 50
vears. This reliability will be further im-
proved before the launch of such a space-
craft sometime after the year 2000, ®
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Thomas tells us of the latest fun and games in the land of the morning calm.

A The Olympic stadium.

The Hangang River which flows past the stadium.

Ithough it’s a year before Seoul in

Korca celebrates the start of the

24th Summer Olympic Games vir-
tually everything is already in place. The
venues are completed. the multi lane high-
ways are constructed and planning for the
massive media coverage is over. There
was cven a dress rehearsal, in the 10th
Asian Games last year.

Overall preparations for the Olympiad
began in 1981 after the Korean capital was
awarded the rights to stage the world's
biggest sporting cvent following an Inter-
national  Olympic  Committee meeting.
Media preparations began at the same
time with the Korcan Broadcasting Sys-
tem, the nation's represenative public
broadcasting authority, forming a small
engineering group to establish the dimen-
sions of resources and facilities required as
the Host Broadcaster.

SORTO

In November 1982 an intramural organisa-
tion called SORTO — Scoul Olympics
Radio and Television Operations  was
established. SORTO is charged with the
sole task of providing world broadcasters
participating in the Games with basic
coverage and establishing an International
Broadcasting Centre in order to facilitate
the unilateral broadcasting activities of the
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participating broadcasters.

Without the Host Broadcaster not a sin-
gle broadcasting organisation in the world
would physically be able to cover the
simultaneous occurrence of events in more
than 30 different sites. Furthermore no
broadcast organisation could afford the
equipment necessary or the 1500 produc-
tion staff who will coordinate all the live
coverage into a single point for sclection
by the world media attending the Olym-

pics.
About 900 journalists, broadcasters,
photographers, cameramen and techni-

cians from around the world are expected
to cover the Games of the 24th Olympiad.
Together with their Korean counterparts
they will work to ensure that as many
people as possible will have access to visu-
al, audio and print information about the
Games. Estimates of viewers run as high
as 2 billion people.

The MPC and IBC

The main press centre (MPC) located a
kilometre from the Olympic stadium and
five kilometres from the press village will
have comprehensive telecommunications
facilities. A fully equipped press subcentre
will be set up at cach competition venue.
The International Broadcasting Centre
(IBC) located next to the main studios of

the Korean Broadcasting System will be
cquipped with the best telecommunica-
tions equipment that is available to the
world. State of the art items used at these
centres will include optical fibre and digi-
tal communication systems to relay infor-
mation between the centres and competi-
tion venues. These two options will also
be used to carry information to and from
data processing centres. Instant access to
information on everything from event
results to athlete profiles will be available
through computer terminals at all venues.
press subcentres, the IBC and the MPC.

Twenty-eight outside broadcast vans will
be mobilised. Over 170 cameras will be
used including four panoramic units as
well as 70 video tape recorders, 55 slow
motion machines and 29 character genera-
tors.

Two helicopters and two emission-free
electric cars will be used in covering the
marathons and road cycling. Cameras on
two moving cars will supplement fixed
camera positions for rowing and canoeing
events. For satellite coverage of the games
arrangements arc in place to use 12 cir-
cuits on Intelsat,

There will not be any shortage of ath-
letes or competitions to report on. Around
9000 athletes from 167 nations are




Made in Korea

cxpected to participate in the 16 day inter-
national sporting competition scheduled
from Saturday, September 17 to Sunday,
October 2. Twenty three sports are to be
inctuded in the Scoul Olympics. Of these,
just two — tennis and table tennis — will
be new additions.

Besides the official sports, tackwondo
(or Korea's traditional martial art), base-
ball and women’s judo will be staged as
demonstration sports. There will also be a
badminton exhibition.

A total of 121 direct competition-related
facilitics — 34 competition venues and 87
exercising venues — will be used for the
Games. Most of the venues are located in
Scoul and environs. The competitions in
10 of the 23 official sports will take place
cither in the Seoul Sports Complex or the
Olympic Park.

The Scoul Sports Complex. about a half
hour from the city centre. comprises two
gymnasiums for bascball and boxing. an
indoor swimming pool to be used for
water polo. a baseball park and the Olym-
pic Stadium, a gargantuan facility — set to
stage the opening and closing ceremonies
as well as football and athletics — that is
capable of accommodating 100.000 specta-
tors.

The nearby Olvmpic Park contains both

a park and athletic facilitics including a
velodrome, three gymnasiums for fencing.
gymnastics and weightlifting, an indoor
swimming pool for swimming and diving,
tennis courts and the Olympic Hall.

In order to make these outstanding
facilities and the oncs designed for ath-
letes and the press "user friendly’, a num-
ber of amenities will need to be added
ranging from colour TVs and air condi-
tioners to video cassette recorders and
small appliances. The most likely -one-
stop’ source for these on loan is Samsung
or Goldstar. Neither has much of a profile
in Australia, but in Korca the names
would produce smiles of approval as these
clectronic giants are houschold names. In
fact. between them they solidly dominate
the domestic Korean market. (The only
other significant electronic force is Daewo
with its 20 per cent share.)

Samsung

Until 1984 when Samsung took over as
market leader, Goldstar was in the num-
ber one position. Founded in 1938 by
Chairman Byung-Chull Lee as a general
trading store. Samsung began with a total
of just $2800 and 40 employees. The
fledgling company operated out of Korea's
southern city of Tacgu enjoying only lim-
ited growth under Japanese colonial rule.
Nevertheless, the company made inroads
as far as Manchuria and Peking because of
its aggressive trading activitics. Business
cxpanston came to an abrupt halt when
the Korean War broke out in 1950.

Now in its 49th year. Samsung with its
26 affiliated companics in the largest bust-
ness  conglomerate in the Republic of
Korea. It is also the most diversified and
technology-intensive business group in the
nation with more than 129,000 employces
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Yet another manifestation of the Korean giant,
another Samsung Walkman.

in 196 countries around the world. Total
combined turnover for the group of com-
panies was nearly $20 billion with export
revenues accounting for almost $10 billion.

Goldstar

Goldstar Electronics is just 18%2 years old
and like  Samsung, its growth has
been spectacular. From the production of
its first black and white television in
November 1972 to the preview release this
vear of a videco tape recorder/camera
(using 4 mm tape and featuring a 2.5 in
colour monitor) the company has experi-
enced a meteoric rise to the top. Sales this
vear are being targeted in cxcess of $3.5
billion.

This amount will not just come from
sales of the humble transistor radio as
Goldstar  Electronics is involved in a
diverse range of home products and indus-
trial use electronic items.

® Video. Goldstar’s rescarch and devel-
opment program made Korea the fourth
nation in the world to develop VCRs. An
automated VCR  production plant com-
pleted in 1983 has an annual output
capacity of 2 million units.

® Television. Total television production
from its 1972 manufacture beginnings to
date is in excess of 30 million units. Mak-
ing full use of associated companices, the
Goldstar Electronic Company has a fully
integrated assembly of colour TVs at a
single site beginning with the sand for pic-
ture tubes all the way to the finished prod-
uct.

R & D facilitiecs were given a much
deserved commendation at the 1984 New
York International New Products Exhibi-
tion when the Samsung “Free Volt™ auto-
matic voltage wregulation system won the
grand prize. (It allows connection of the
TV set to any power source between 80 V
and 260 V without any switching.)

® Audio. An automated factory, opened
in 1985, boasts an annual production rate
of I million stercos and 4 million cassette
players. Samsung manufactures its own
CD players although at this stage software
is still in limited production in Korea.

e Home Appliances.  The  Goldstar
product range includes refrigerators, wash-
ing machines. air conditioners, ¢lectric
fans. ultrasonic humidifiers, vacuum clean-
ers. clectric shavers. coffee makers, tele-
phones. steam cookers, induction cookers
and, of course. their home appliance
giant, the microwave oven. Since exports
began in 1980, total production has ex-
ceeded 4 million units. Oddly enough their
microwave ovens arc the only Goldstar-
branded product to be sold in Australia.

Thomas E. King

ETI August 1987 — 27




Stewart Fist tells us of the latest developments and shortcomings of LANs

LOCAL AREA
NETWORKS

Stewart Fist

ust on a year ago 1 wrote a whole
Jserics of articles on Local Area Net-
works (LANs) for a major computer
magazine. I've just glanced over them
again before writing this piece, and they
feel as if they were written in the "60s.
The information is now antiquated or
obsolete; many of the products I listed no
longer exist, and the predictions 1 made
about the boom in LANs systems has had
the validity of Gipsy palm reading. It has
turned out that the number of large corpo-
rations installing local area networks
dropped 8 per cent in 1988.

Changing world

It goes to show how much the LANs
world has changed. A year ago computer
magazines were saturated with LANs
stories ad nauseum, and all of these arti-
cles promoted LANs as theh way of the
future for business computing. Now we
have a more balanced view.

LANs appeared to be the solution be-
cause there are two sides to the office in-
formation problem. Businesses often need
to share and transfer large quantities of in-
formation at high speeds.

The other side of the problem was the
need to share resources within an organi-
sation. In the early stages it was the shar-
ing of expensive peripherals that drove
LANs developments.

Declining costs

Now the cost of printers, hard-disk, etc,
has dropped and continues to decline, so
this isn’t the main motivation any more.
But the sharing of applications programs
between users, and the need to share
data, is on the rise.

You can achieve much the same effi-
ciencies of resource- and data-sharing with
dumb terminals linked to a mainframe, or
with intelligent terminals tied to a multi-
tasking minicomputer, but LANs seemed
to do it better.

Office PABXs which offer both voice
and data capability are a cheaper alterna-
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tive for interchanging data, and they can
have extras like voice mail and call for-
warding, etc, as well.

What sets LANs apart from PABX-link-
ing is that all LANs devices have a perma-
nent electronic connection to the system at
all times — there is no real cable switch-
ing involved. Every ‘node’ on a LANs can
communicate with every other, as long as
both speak the same language (ie use the
same protocols), and they can talk
through bridges, routers and gateways to
other LANs systems and to the telephone
network.

Since all devices on a LAN are using
the same line, there are a number of tech-
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Computers seem to be a lot
like rabbits; put them into a
‘group situation’ and they
start to develop a lust to
interconnect and to breed.

J

niques used to avoid the jumbling of data
if two machines attempt to ‘talk over the
top of each other’. The two most common
now in use are Carrier-Sense Multiple Ac-
cess (CSMA) and Token systems.

Token systems
Token-passing systems have a way of sys-
tematically allocating the control of the
LANSs progressively from one machine to
another. Whichever machine has the
‘token’ controls the system while the
others are blocked from access. The
‘tokens’ are just a digital code which is
recognised by all the nodes in the net-
work.

Token-passing is particularly suited to

ring topography where all machines are
connected in a continuous loop. Each sta-
tion passes on the permission to transmit
to its nearest neighbour until one is found
with a message to send. The station with
the message holds the token, and then
sends the message off around the ring.

Each node in the chain reads the mes-
sage-address, and passes it off to its neigh-
bour. The receiving station detaches the
message, changes the address code, and
sends the message off around the ring
again. The transmitting station will there-
fore get an ‘echo’ of the message back, to
show that it successfully reached its desti-
nation, and at that point it will release the
token back into the system.

CSMA/CD and CSMA/CA

CSMA/CD or CSMA/CA (Carrier Sense
Multiple Access with Collision Detection
or Collision Avoidance) systems allow
each node to listen to the network, and
when it finds a gap (milliseconds long) it
can butt in and use the system. There is
no overall dictatorial control or systematic
polling of the stations on the network.

If two machines try to use a CSMA sys-
tem at the same time, the collision of data
is detected by both, and both close down
for a random period before trying to
transmit again.

Ethernet, the most popular of all LANSs,
uses CSMA, as does the simplest of all,
Appletalk. The Appletalk network is fa-
mous for ease of installation and use,
partly because the essential links between
the system and the computer are already
in place within the Mac. All you have to
do is join the machines up with a special
cable.

Appletalk will only allow the linking of
32 devices including Macs, laserprinters
and other accessories, and at this level,
Appletalk is an ideal solution for a small
work-group. But inevitably your need to
link to wider and wider groups of people
and peripherals will grow if you are within
a large organisation.



Computers seem to be a lot like rabbits;
put them into a ‘group situation’ and they
start to develop a lust to interconnect and
to breced. And this is where the trouble
begins. You want to connect personal
computer A to personal computer B, and
have them both share the use of disk drive
C and printer D and possibly link with
mainframes E. Then later you will want a
gateway through a modem to the tele-
phone system, and then to interconnect to
another LAN.

The problem is that there is no optimal
way to do so or to handle the expansion.
There is no shortage of solutions, but each
system has its advantages and its problems
and it is very difficult to weave a path
through the complexity of the more eso-
teric LAN jargon.

LANs and LANs

There are LANs and LANs. At one level

they are glorificd peripheral-sharing de-

vices like Appletalk which are little more
than a cable and some ROM-based soft-

ware, while at the other they are full im-

plemented  packet-switching  networks,

equally as sophisticated as AUSTPAC or

MIDAS.

There are four criteria which determine
LANs classification:

1. the access method: Is it a switched,
dedicated or multiple access system?

2. topology: The layout/design used; star,
ring, bus, branching trce or a combina-
tion of these such as IBMs’ star/ring?

3. transmission medium: Will the links be
made with coaxial cable, wire or optical
fibre?

4. modulation method: How much ca-
pacity do you nced? How will the signal
be modulated; will it be baseband or
broadband?

LANs can be any mix or match of the

above, and cach combination has its own
advantages and disadvantages.
For instance a baseband bus coaxial cable
system such as Ethernet offers a simple
network design. It is relatively easy to tap-
in a new PC or peripheral to Ethernet.
and if one machine in the system fails, the
ncetwork continues to function. But base-
band systems are relatively slow by mod-
ern LANs standards, and generally speed
provides a limitation as the system grows.

Broadband coaxial systems provide
plenty of capacity and the ability to run
voice, data and video signals over the same
nctwork, but the network design is more
complex and costly, and subject to faults
and failures.

The choice of bascband or broadband
will have a substantial effect on the range of

services offered on the system, although
cither modulation method can be run on
any of the transmission media — wire,
coax or fibre.

Similarly, the choice of topographies cach
offer a tradeoff of throughput, flexibility,
cost, and most importantly, the reliability
of the system.

The Xerox Ethernet

Ring systems are newer and are still evolv-
ing. Generally reliability is not so good as
the bus since a single failure at a node will
bring down the whole system. For this
reason 1BM have chosen to use a modified
Ring/Star structure.

Star topology provides greater reliability
because only the central node processor can
cause a complete network failure, but this
means higher costs since it is usually neces-
sary to provide a full back-up for this ma-
chine.

Undoubtedly the winner in the LANs
standard-war to date has been Xcrox’s
Ethernet which uses baseband modulation
and a coaxial bus topography. The only
real threat to Ethernct’s dominance this
year has come from IBM’s Token Ring
Network. Ethernct’s continued success is
probably due more to a widespread desire

in the business community for standardisa-
tion, rather than to any intrinsic oppor-
tunity in the system itself.

In Ethernet, the lower-level protocols
provide each station with three signals. The
first two, “bus free’ and “bus busy”, trig-
ger a decision to send or store a message,
respectively. The third signal tells the sta-
tion that a corrupted message has arrived,
indicating cither a possible data collision
or noisc on the line. This third signal initi-
ates the recovery procedure.

Ethernet LANs can be up to 2 kms long,
have up to 1024 nodes, and transmit at
data ratcs of 10 megabits per second. At
the longest distances it can take up to 52
microseconds for the stations to detect
that they have a data collision — a consid-
crable period when you are sending out 10
million bits per second — and this, in fact,
creates the limit to the size and complexity
possible.

However, we can extend LANSs in a num-
ber of ways. The simplest method uses a
“bridge” which extends the linear distance
and the number of peripherals and PCs
that can be tapped into one system. These
bridges allow similar LANs to talk to each
other and they will generally filter out
messages on the first LAN that aren’t

Local area networks like Ethernet use
a form of transmission known as base-
band wherSe the digital data is trans-
mitted in the same form as it was gen-
erated, through a single channel.

With baseband LANs only one user
at a time can access the system —
that’s what the word ‘baseband’
implies. There is only one (‘base’)
channel (‘band’) available, so special
measures need to be taken to control
potential ‘collisions’ between data
originating from different terminals
(stations) trying to use the channel at
the same time.

This single-user capability sounds
more of a limitation than it usually is,
in practice, since LANs can move data
around at very high speeds. A thou-
sand word file (a four page letter)
could be transmitted along a LANs to
the hard disk in 0.008 of a second at
the Ethernet speed of 10 Mb/s. Unless
a system is grossly overloaded, most
users won’t notice any delays.

Broadband, the second form of net-
work transmission, also needs coaxial
or optical fibre links. If you’ve got

BANDWIDTH — Base or Broad?

many users and multiple-sourced, dif-
ferent-type transmission problems
then broadband is probably the only
way to go, though naturally it is also
the most expensive.

This transmission approach avoids
data collision problems by modulating
the signals into different frequencies
using band-pass filters for channel
separation.

It’s much the same idea as radio
and television braodcasting — the sig-
nails from different stations don’t
‘““collide’” because they are modulated
by different carrier frequencies. We
tune our receiver to the one we need.

In the more elaborate broadband
systems the bandwidth may be carved
up into dozens (or hundreds) of differ-
ent dedicated channels. You might
have a large number of channels dedi-
cated to the transmission of 1200 bit/s
data, others which are Ethernet chan-
nels superimposed onto the broadband
(for those using this baseband LANSs),
and yet another carrying video signals
to the broadroom, etc. You are not
restricted to one form of data.
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Local Area Networks

meant for the second.

A more complex LANs extension device
is the ’‘router” which is a bridge with
enough intelligence to be able to direct (or
‘route’) the signals within a LAN. This al-
lows for better utilisation of the LAN, and
is particularly important on large, complex
network systems. At another level again
we find “gateways”. These provide not
only a physical interconnection for data
between the LANs systems, but also sup-
ply some kind of applications translation
as well.

Linking LANs

This tendency to link LANs seems to be
the way networking is going. You can use
a simple cable system like AppleTalk to
share peripherais within a work-group,
then this LANs is linked into an office-
wide Ethernet LANs, which is in turn
linked to a broadband optical fibre 'spine’
which runs between buildings on a univer-
sity campus or company complex.

At the present moment optical fibre is
principally used to link baseband
CSMA/CD Ethernet LANs together in
wide-area applications. Probably less than
half a percent of all installed LANs nodes
currently installed run on fibre, one rea-
son being that the number of nodes you
can attach is limited to about 24.

Optical Fibre

Apart from its role as a ‘spinc’ for other
Lans’ systems optical figure has not caught
on as fast as many people initially be-
lieved. The inhibiting problem is in splic-
ing. [t is very easy to make a good optical
fibre splice in a laboratory, but quite diffi-
cult under the floor of some officc. or
down the manhole in a city then it is not
all that casy to add workstations to an
optical fibre network. You have to plan
your locations with care and your freedom
to remove or move nodes is limited from
the start.

Even once you've got your network con-
nections in place, your problems are not
over. If one LANs user tries to access a
file while another user has it open. weird
and wonderful things can occur. File *clob-
bering” has been the bane of multi-user
systems for a couple of decades, and many
interesting technologies and techniques
have been developed to overcome it.

Disk sharing is a very basic technique
and its limitations are substantial. If 10
uscrs are sharing a single 10 Mbyte hard
disk unit, then it is casy to partition the
disk into 10 'virtual’ 1 Mbyte spaces. Each
user can only access his/her particular
space. and no one risks clobbering infor-
mation owned by the other. The trouble is
that all 10 users can’t share information.

As soon as you have multiple access to
files, you must also have system software
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that prevents others from accessing a file
in use. Alterations to files are made by
transferring the data to your own ma-
chine, updating it, then copying it back
onto the hard disk.

Sometimes the file can be away from
the hard disk for a long period of time
and anything could happen to the disk-
based 'obsolete’ version in that time — it
could be updated by some other user and
then these updates will be lost. The solu-
tion is to 'lock’ the file to prevent any sec-
ondary updating while the first updating is
in progress.

Controlling this problem is one of the
jobs of the file-server which sits between
the hard-disk and the network: in most
cases it is a dedicated PC which incorpo-
raies the hard-disk and runs special nei-
work software.

Its job is to keep track of where files
are in the system and differentiate be-
tween those users who have access on a
read-only basis and those who can take it
for modification. The server must grant or
deny access to uscrs dependent on their
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status, and it must distinguish between
ACQUIRE and ACCESS functions.

Record-looking

Record-looking is a technique which is de-
pendent upon the operating system of the
peripheral PCs. and it is for this rcason
that the advent of Microsoft's DOS 3.1
and 3.2 are so important.

The carly versions of MS-DOS were de-
signed for a single user on a single PC ma-
chine; the longest link that anyone fore-
saw was a couple of feet to a printer. You
could link one MS-DOS machine to an-
other and transfer data, but that was near-
ing the limits of the systems capabilitics.

If you added an MS-DOS machine into
most network hardware, you didn't alter
the essential single-user nature of the sys-
teml the DOS simply treated remote disk
drives or printers as if they were local, All
you really got was a convenient means of
extending your cable.

In short, a functioning LANs nceds a

hierachy of command/requests, so that
“Open File — Salaries” is recognised by
the server as an instruction containing
many implications. It must not only open
the file *’Salaries™ for you, but it must also
block access to other users.

Microsoft have designed 3.1 with multi-
users in mind and with high-level network
‘primitives’ (or functions) which allow it to
provide a uniform interface between the
application and the network.

In effect DOS becomes an integral part
of the overall network operating system;
one of three major components. The file-
scrver software manages the shared re-
sources (in particular the input and output
to a hard-disk); signal routing is handled
by a second component known as the
‘redirector” or ‘network sheii’; and DOS
3.1 (or 3.2) becomes the third component,
handling the presentation and the syn-
chronisation.

Non-standardisation

The non-standardisation of LANs has
been a serious problem in the develop-
ment of networking. Without standards,
software developers have found it impossi-
ble to write applications programs for
multi-user networks with any assurance
that they will work on a range of products
(many IBM clones will still experience
problems).

Now anyone with a LANSs system on the
market will now have to get into bed with
MS-DOS 3.1 or 3.2. A mainstream LANs
that doesn’t cater for these operating sys-
tems is doomed to failure.

There are four criteria which determine
a LANs’ classification; the access method,
topology, transmission medium and modu-
lation method. ®

ACCESS METHOD
1. Dedicated
2. Switched
a) PABX
b) Data switch
3. Multiple access
a) Contention
b) Token passing

TOPOLOGY

1. Star

2. Ring

3. Bus

4. Branching tree

TRANSMISSION MEDIUM
1. Coaxial cable
2. Wire
a) Twisted pair
b) Shiclded
c) Ribbon
3. Optical fibre

MODULATION METHOD
1. Bascband
2. Broadband




Standards and confusion
are multiplying in the
videotex world, as

Paul Budde discusses.

Videotex News

When Telecom introduced
Viatel in 1985, the videotex
industry tried to convince
Telecom to implement a
completely transparent com-
munication  network  that
could also be used by other
videotex system operators. At
that stage, such networks
were in operation in France,
New Zealand and Norway
while other countries, such as
Belgium and Spain, were still
planning theirs.

In  the event, Telecom
chose the British Prestel
standard.

As Australia was, and still is,
very much oriented towards
Britain, the French system was
not thoroughly considered.
Funthermore there were al-
ready strong ties with British
Telecom, dating back to the
early 80s, when Telecom
consulted the British over its
proposal to implement pub-
lic videotex in Australia.

The decision to go for a
proven technology proved to
be the right one. Australia is
now one of the world leaders
in videotex. Viatel is amongst
the largest and fastest grow-
ing public videotex services
in the world.

But there were costs. Limit-
ing Viatel to the Prestel
videotex technoiogy meant
problems for some of the ex-
isting videotex operators who
were using different tech-
nologies. Their problems
were exacerbated by Tele-
com’'s marketing success. In
fact, not only did Telecom
have the advantage of good
marketing, but also many
technical advantages. This
resulted in the disappear-
ance of several systems such
as Austel (Control Data), Aftel
(AFTA) and Bulletin  (ICL).
Others, like Farmlink (Elders)
and Information Express, saw
their growth hampered.

On the other hand, Viatel's
success stimulated private
organisations to invest in the

videotex technology — be it
on Telecom's Viatel service
itself or their own private sys-
tem.

But now things are chang-
ing. Phase one — education
— has been completed and
a need for a more sophisti-
cated system is starting to be
felt by operators and service
providers. Unfortunately the
present Prestel technology is
very inflexible. It is mainly a
communication switch and
therefore does not offer the
flexibility available in normal
data processing systems.

Viatel has reacted to the
demand for more sophistica-
tion by offering flexible gate-
ways into its service. What
they are actually doing it
trying fo bypass the inflexibil-

ity of the Prestel technology. |

One method is the so calied
transparent gateway, where-
by it is no longer necessary
to have special videotex soft-
ware in the host computer of
the service provider. Another
method is VASAS (Value
Added Services Access Ser-
vice) which has many of the
best features of the service in
France.

The push for VASAS did not
come from the videotex in-
dustry. It was the EFTPOS
(Electronic Fund Transfer and
Point of Sale) service that trig-
gered its introduction.

Organisation tendering for
EFTPOS service were asked to
include the possibilities of
other value added services
on their networks such as re-
quested by the Australian
Videotex Industry Association
(AVIA) back in 1982 to facili-
tate more  sophisticated
videotex services.

Today both EFTPOS and
VASAS are using the Austpac
network (Australia’'s Packet
Switched Network) in differ-
ent configurations. Banks, for
instance, need a more se-
cure system than operators of
plain videotex services.

At this stage Austpac is the
most sophisticated network
technology available, so
both EFTPOS and VASAS run
on it. Even so, services on this
network are not as flexible
and as competitive as most
potential system and service
operators would like. How-
ever, services on EFTPOS and
VASAS will eventually use
ISDN technology. This tech-
nology hopefully will offer
service providers the neces-
sary flexibility and cost effi-
ciency they urgently need,
but even on a global scale,
it is stil not clear exactly
what ISDN will offer users.

So in Australia we have a
problem. By first offering Via-
tel based on a less sophisti-
cated technology, we
created a success story. Now
Telecom is offering two solu-
tions, gateways into Viatel
and VASAS. This is not pri-
marily a technology prob-
lem; it is more importantly a
marketing problem; how best
to package the services to
the users; who is charging
who and how much; are the
different departments within
Telecom co-operating or will
they compete with each
other (it looks as if they are
competing) and how will this
effect service providers. The

usage of the VASAS tech-
nology will be 50-100 per
cent more expensive than
the present Viatel network!

Recently, Viatel confirmed
that they fully support the
transparent gateway. The
Viatel network has proven to
be an excellent marketing
tool to deliver new electronic
services cheaply so in most
situations where electronic
services have to be market-
ed, Viatel is the network to
use.

VASAS will not be avail-
able until early 1988 and
from 1989 onwards, ISDN will
become available. For an in-
termediate period as short as
this, the question is whether
its worthwhile developing a
new network; it makes the
market even more confusing.

After Austpac, Viatel and
VASAS, ISDN will be the next
step. Communication spe-
cialists such as Telecom
have to organise themselves
in such a way that users no
longer have to worry about
yet another technology. They
only need to see the extra
benefits. We have to prevent
technicians causing any fur-
ther confusion in the market.
That is something they should
worry about and not the
users.
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10MHz TURBO PLUS
MOTHERBOARD

Boost IBM PC performance around four
times with the fastest motherboard
money can buy. This 10MHz, no-wait-state
board is a drop-in replacement for the
sluggish 4.7MHz PC motherboard.

® 8088-3 running at 10MHz/no wait states
® Turbo/normal selectable

@ 4 channel DMA B 8 expansion slots
® Keyboard port ® 640K RAM fitted

"

@NEW

8MHz Turbo Motherboard
still available at new low price.
Was $450.00.

NOW ONLY $425

READER INFO No. 55

150W SWITCHING
POWER SUPPLY

Drop-in replacement for IBM PC's puny

63W supply.

B Boosts PC to PC/XT specs. Essential to
run hard discs and other ad-ons on PC.

® Qutputs +5/1A, +12/5A, —12/1A

& All cables to disk drives, mother-board
etc.

$136

~. "'((:‘:;'—:’)) @

READER INFO No. 56

FLOPPY DISK
CONTROLLER

Controls up to 4 DS/DD A
360K drives. ’

$65

READER INFO No. 57

1.2MB/360KB
FLOPPY CONTROLLER

The perfect answer for backing up hard
disks, archiving etc.

® Supports both 1.2MB and 360KB drives
® Fully PC/XT, PC/AT compatible

B For suitable drive see below

‘ﬁ:p' e ﬁ $145
- K.

- -~

READER INFO No. 58

THE ONLY PC
PRODUCTS WITH

A MIONEY BACK
GUARANTEE*

DISK DRIVES
40 Track Mitsubishi.

Very fast track-to-track. 360KB DSDD.

Lowest price in Australia.
READER INFO No. 59 $245

1.2MB Mitsubishi.

Super high density. Superb construction
and reliability. Works with 1.2MB floppy

controller.
$285

READER INFO No. 60

20MB NEC Hard Disk.

Very fast and super reliable. Best price in

town.
$695

READER INFO NO. 61
$895

Complete with controller.
AUSTRALIA'S BEST

SPEEDUP CARD

Speed up your PC over 7 times with

our superb new speed-up card.

@ 80286 CPU plus 8088 for

complete software compatibility

& Clock rate up to 8MHz

(selectable)

8RAM on-board for disk cache

® DMA support

@ Socket for 80287 co-processor

W

LOWEST PRICE IN
AUSTRALIA

NEWE)

$595

READER INFO NO. 62

VIDEO CARDS
Enhanced Graphics/
Printer Adaptor

Now at an even lower price while

stocks last.

B Functions as Colour Graphics (CGA),
Enhanced colour graphics (EGA), Hercules
graphics and monochrome.

@ 256K RAM for flicker free scrolling

® Suits PC, PC/XT, PC/AT and compatibles
® fully Hercules compatible (unlike the

competition) WAS $695
Nw NY $595

S —

AT OO oS
XT Style Case with
Hinged Lid |

Perfect for building
your own PC.
READER INFO NO. 64 |

$95 =,
XT/AT Keyboard

® Full AT layout
m PC/XT, AT switch selectable

® Superb action $175
READER INFO NO. 65
[ —— ]
p :.’lll"f"'l‘l,'|l‘(“.1|l‘.{h‘ = o
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14 DAY MONEY BACK GUARANTEE
All products carry a 14 day satistaction guarantee. If you are

unhappy with any of our products for any reason, return
them within 14 days, in original condition, for a full refund
(excluding freight charges).




READER_ INFO NO. 66
Colour Graphics

Video Card

m Suits RGB and composite colour
monitors

® Light pen interface

® Fully CGA compatible

® 40 x 25 & 80 x 25 (text), 640 x 200
(mono) and 320 x 200 (colour)

$115

Mono-Graphlcs/
Printer Card
® Hercules compatible

2MB EMS Memory
Card

Yes, an affordable "Above Board"” memory

card. Full 2MB of high speed RAM. At a
low introductory price:

READER INFO NO. 71

5995

*%, Turbo Mono Graphics/

Printer — Short Slot

If you want fast, flicker free scrolling and
full Hercules compatability, this is it!
Perfect enhancement for slow scrolling

Parallel Printer Card
& Standard TTL level

® Centronics printer port, full IBM, EPSON

printer compatible

READER INFO NO. 75

Multi I/0 Card

® Floppy disk adaptor, 2 drives DS/DD
® 1 serial port, 1 parallel port, 1 joystick

port
® Clock/calendar with battery backup

® Interface to TTL monitor ?L(;gl.:ﬁﬁalitemhglﬁgiﬁgn\:\éoé?a?ﬁi.(‘s - READER INFO NO. 76 $175

® 720 x 348 resolution ey T <
® 80 character x 25 lines with 9 x 14 dot $175 2y . l...iﬂ-h'ig
characters i
Reduced for this month. Was $165. X aﬁ:- rE

$149

/O Plus Card

® 1 serial port, 1 parallel port, 1 joystick
rt

_ READER INFO o. 7é
Serial RS-232 Card

® independent receive clock input
® 2nd serial port option
® Full buffering eliminates need for precise

synchronisation $55
READER INFO NO. 73

po
® Clock calendar with battery backup
READER INFO NO. 77 $136

READER INFO NO. 67

MEMORY __
512K Ram Card

Short Slot

| 512K RAM installed
(41256 chips)

® DIP switches to start address

$195 READER INFO NO. 68

640K Ram Card -
Short Slot

& 640K memory installed
® User selectable from 64K to 640K
® DIP switches to start address

RING FOR LOWEST
PRICE ON ALL
PC/AT EXPANSION
BOARDS

ﬁﬁ%‘ - Colour Graphics/

"2 Printer Adaptor ELECTRONIC
A h - ibl itor;

M e compniywini - SOLUTIONS.

Colour Graphics Adaptor. Equivalent to
the IBM colour/graphics adaptor with

$225 =

READER INFO NO. 69

Colour GraphicslMono additional printer port to replace the video Electronic Solutions
- II | IBM. h
Graphics — Short Slot o oron2! suppled by 8 PO Box 426 Gladesville 2111

Phone (02) 427 4422.

We accept both Bankcard and
B Mastercard. Mail order our specialty.
", All prices include sales tax.

m All products carry a 14 day money

This amazing new card drives RGB colour,
composite colour or a TTL monochrome
monitor. And it fits in a short slot. Full CGA
support. Can be used as a colour graphics
card with a monochrome display and still
run all the colour programs. The card even

$155 READER INFO NO. 74

back guarantee

cures the d ead colour graphics fI cker
and snow” r ialey SUPER SPEC’ALS m All products carry a full 3 months
$195 10MHz V20 Ch}pS .......... $29.00 warranty

oMz V30 chips $49.00 | m Al cards come with full

NEC Multisync monitor ... $1350.00 documentation

TAXANTILAmber ........ $299.00 ] o

: B Ring for quantity discounts and tax
TAXANTTL Green ........ $289.00 free prices.

READER INFO NO. 70




Shortwave power battle

WINNING HEARTS
AND MINDS

Arthur Cushen

he battle for the ears of the shortwave
Taudience continues as international

broadcasters realise that poor propa-
gation and interference can only be beaten
by high powered equipment, relay bases
and attempts to get a signal through the
noise on the shortwave bands.

France has announced a major move in
its new 24 hour a day operation and joins
the BBC and Radio Moscow as a 24 hour
World Service.

Deutsche Welle, Voice of Germany, is
also finding they are lagging behind in the
number of transmitters and output. The
Germans must considerably increase their
transmitter capacity for the German voice
to remain audible abroad. Deutsche Welle’s
technical director says that Deutsche Welle
is currently in 10th place internationally in
terms of the number of shortwave transmit-
ters. In view of the expansion plans of
numerous states, the Federal Republic will
fall further behind without additional ef-
forts.

With 15  additional transmitters,
Deutsche Welle should be able to maintain
its international position. For this, however,
additional funds of 100 million marks annu-
ally would be required. Currently the DW's
annual budget amounts to 270 million
marks, with 80 million of that marked for
the technical broadcast programmes.

Radio France
Radio France International (RFI) as well as
using its relay base in French Guiana is
looking at additional facilities in South East
Asia and has plans to operate from Sri
Lanka. On the programming side Radio
France International is now operating 24
hours a day. The President of Radio France
International said that the new program-
ming would include 23 daily news bulletins
in French. The President was concerned
that Radio France was not reaching the
South East Asia region except for its special
broadcast of three-and-a-half hours cach
day and plans are underway to ensure better
reception in the Asian continent.

Radio France International broadcasts
756 hours a weck in French and 12 other

34 — ETI August 1987

languages on shortwave, as well as the
transmissions being carried in the Paris re-
gion on FM, Radio France International has
increased its English news broadcasts, and
these are now heard 0200, 0330, 0415, 1110
and 1600 UTC. In the South Pacific the
0200 session is best on 9790 as is the trans-
mission at 0330, while at 0415 9550 is the
best signal of many carrying this news ser-
vice. The new transmission at 1110 UTC is
also on several frequencies, with 9790 and
1167 kHz providing the strongest signal.
The staff of RFI consists of 430 and of this
over 200 are journalists.

Radio Yugoslavia

The long awaited 500 kW transmitters of
Radio Yugoslavia are now being completed
with the first transmitter already in opera-
tion. This increase in power will be of inter-
est to many Yugoslavian Australians who
will be able to hear home broadcasts at a
reliable strength. The first new 500 kW
transmitter has commenced in Jabanusa,
near Bijeljina. Three more transmitters of
this power will be commissioned later this
year. The majority of the technical equip-
ment was supplied by a Swiss manufacturing
firm, according to a recent BBC report.
Kilohertz Comment

ALASKA: KNLS Anchor Point. Alaska is
one of several stations which found their
winter frequency schedule inoperable and
made last minute changes. For listeners in
the South Pacific the broadcast in English
between 0900-1000 UTC scheduled for
11850 kHz had to be changed as it caused
interference to FEBC Manila. KNLS made
the change to 11820 kHz and is providing
good reception on that frequency.
ECUADOR: HCIB Quito. broadcasts to
the South Pacific 0700-1030 UTC on 6130,
9745 and 11925 kHz. A new frequency to
North America has been heard up to 0500
when 11775 kHz is used. This frequency is
in operation with 6205 and 9870 kHz.
FINLAND: Radio Finland's new 500 kW
transmitters are in operation and three of
these units are now carrying the interna-
tional service. English broadcasts from
0430-0455 UTC are well received on 11715

and 11755 kHz, while the transmission for
Australia between 2100-2125 is on
11945 kHz.

GABON: Radio France International is
using the second transmitter operated by
Africa Number One. They are a commer-
cial organisation which operates shortwave
transmitters at Moyabi. The new transmit-
ter is on 4890 and can be heard 0400-0455
with broadcast in French. At 0500 6175 kHz
is used. This channel is also operated by
RFI Paris so transmitters are synchronised
on the frequency.

GUAM: KTWR Agana was assigned
11840 kHz for its service to Australia 0930-
1030, but the frequency was already occu-
pied by Radio Japan broadcasting to this
area between 0900-1000 UTC. KTWR has
therefore moved to 11805 kHz and is well
received on the new channel.

NEW ZEALAND: Radio New Zealand’s
service to Australia and Papua New Guinea
has also made a frequency change for the
two transmission 0345-0730 and 1030-
1215 UTC. Both transmissions are now on
9540 in place of 9630, while at 0345 117-
80 kHz carries that broadcast and at 1030
6100 kHz is the alternative frequency.
TASHKENT: Radio Tashkent in Uzbeki-
stan broadcasts in English 1200-1230 and
1330-1400. The transmissions are now on
7275, 7325. 9540, 9600, 11785 and
15440 kHz.

VIETNAM: The Voice of Vietnam, Hanoi
has several broadcasts in English and the
tranmission at 1000 is well reccived on
9840 kHz. The station is also using 9755,
12020 and 12035 kHz for these transmis-
sions. but all these frequencies suffer from
interference leaving 9840 as the only reli-
able outlet.

This item was contributed by Arthur Cush-
en, 212 Earn Street, Invercargill, New Zca-
land who would be pleased to supply addi-
tional information on medium and short-
wave listening. All times quoted are UTC
(GMT) which is 10 hours behind Australian
Eastern Standard Time. ®
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i RITRONICS WHOLESALE""Y: 1t

56 Renver Road, CLAYTON, 3168, VICTORIA, AUSTRALIA. Phone (03) 543 2166 (4 lines). Telex AA151938
N.S.W. DISTRIBUTOR: Bill Edge Electronics Pty. Ltd 76 Porters Rd, KENTHURST 2156. Phone (02) 654 2046
I Minimum account order s $50. mimmum cash sale1s $25 Mimimum post/pack $3 00 Minimum account post/pack $5 00 Comet Road Freight bulky items and:orover 10kg 1s extra
Bank Card. Visa and Master Card Welcome!

10-99

27512
4164-15F $2.00
$6.00

P

VERBATIM DATA LIFE

DISKETTES

Cat. No. 10+boxes 100-boxes
5/4" SS/DD $25.00 $22.50
5/4" DS/DD $32.00 $27.50
574" WDensity $40.00 $38.00

MICRODOT
5% " FLOPPY DISES

Have a look at these prices!
These are 100% certlfied, prime spec.
disks In labelled jackets.

(not like our oppositions)
Description 1-9 10+ 100+
Cat.No. boxes boxes boxes
S/SD/D C12440  $14.50 $13.90 $13.00
D/SD/DC12445  $16.50 $14.90 $13.50

Plus 20% tax where applicable
Attenbon Schoots, Government Depts etc
FREE sampte disk available on request!

(Please send $2 to cover postage)

SUPER DISCOUNT
5%’ FLOPPY DISKS
IN BULK PACKS!

Attention schools, clubs, software
houses etcl These are 100% certitied,
prime spec. D'S D/D disks with a 5 year
warranty and made by a leading
manufacturer, only without labels or
brand names! But ha look at the
pricel Sensstional 1o say the least!
ODescript 10+ 100+ 1,000+ 10,000+
D/ D $1.10 $1.00 $0.90 $0.80
Plus 20% tax where applicable
FREE sample disk available on request!
(Please send $2 to cover postage)
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.00
Plus 20% tax

MEMORY

“Check for the Iaroo.g memory prices!”
100+
$24.00 $22.00 $22.00 $22.00

1000+ 10K+

$1.70 $1.65 $1.60
$5.50 $5.00 $4.50
$2.90 $2.00
$6.00
$5.50

<
8

20888 88!
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PANEL METERS
Cat.No. Descript.
Q10500 MU450-1mA B 50
D10502 MU4550-0-50uA 8.50
D10504 MU450-100uA
Q10505 MU450-50uA
Q10510 MU450-5A
D10518 MU450-1A
Q10520 MU450-20V
Q10535 MU4S VU
D10530 MUS2E 0-1mA
D10533 MUS2E 0-5mA
D10538 MUSS5 0-50uA
D10540 MUSS 0-1mA
D10550 MUSS5 0-100uA
D10560 MU6500-20v  12.50

Phus 20% tax where appicable

Coomomme

BESNoooemmms
LLLREBLLLLY

500K DISK DRIVE FOR IBM*

12 months werranty!
1-9 10+
$145

100+
$135 $125

Plus 20% tax where appicatie

(“IBM 13 8 10guslored trademark)

HARD DISK DRIVE

FOR IBM*
* 20 M/Byte
® Seagate hard disk / Microsclence
® Hard disk controller by Xebec / DTC
Cat. X20010 ................. e $895
Plus 20% tax where applicable

DISK DRIVE FOR APPLE*
(6502 SYSTEM)

1-9 10-24 25+
$165 $150 $135
Plus 20% tax where applicadle
("Appie 15 a registared trademark)

NICADS
Description  1-99 100~ 250+
$2.00 $1.90 $1.70
$5.55 $5.45 $5.15
$5.75 $5.50 $5.25
Plus 20% tax where appiicable

RESIS‘I'ORS

1/4 Watt E12 carbon

Bulk packed $6.50 per 1,000
Tnpodnndboxld“SOpaHooo

/4 ME?“L FILM YAPED AND BOXED
$14.00 1,000 lot
$120.00 per 10K lot
SUPPLY E24 VALUE
Plus 30% tax where applicable
RITRON IT M(.‘.‘\TTORS
Swivel base monitor in stylish case.
Dosc/Cat.No. 19 10+ 50+
Green Cat. X14506 $165 $155 $145
Amber Cat.X14508 $165 $155 $145
Plus 20% tax where appicabie

VOL TAGE REGULA TORS
i 1 zo
“
it zo

d 55
UAIZIKC 4.50 3.90 375
Plus 20% tax where appiicable SAMSUNG TTL MONTTORS
Desc. 4+
Green 5130 $125
o Amber $135  $130
us 20% tax where appiicable
TRANSISTORS
Desc. 10+ 100+
2SK134 550 4.90
PN2907A . 09
PN3SES .

PN3567
PN3639

DIODES
CatNo. Descript. 10- 100-
210135 INA148 0.0
Z10105 IN4DO2  0.04
Z10107 INAOO4 .
Z10110 184007
Z10115 IN5404
Z10119 IN5408 0.

Pius 20% tax where applicable

CANNON TYPE ADUIO
CONNECTORS

We've sold 1000’ lmuudwvgrulvﬂuol

Cat.No. Desc. 10

P10960 PinLine Male

P10962 PinChasis Male

P10964 PinLineFi

P10966 PinChasisFemale 310 290
Pius 20% Sales Tax where appicable

10 09
Plus 30% tax where appicable

TANTALUM CAPACI TORS
Cat.No. Description
R16124 4.7uF 16V
R16125 10uF 16V
R16126 15uF 16V
R16128 22uF 16V
R16132 47uF 16V
R16134 68uF 16V
R16220 4.7uUF 16V
R16224 10uF 16V
R16228 ‘2uF 16V
R16300 0.1uF 35V
R16302 0.15uF 35V
R16304 0.22uF 35V
R18306 0.33uF 35V
R16308 0.47uF 35V
R16310 0.68uF 35V
R16311 0.82uF 35V
R16312 1uF 35V
R16314 1.5uF 35V
R16316 2.2uF 35V
R16318 3.3uF 35V
R16320 4.7uF 35V 8035
30% Sales tax where appi

PRINTER RIBBONS
To suit CP8Y, BXBO DP80 etc.
CatNo. 3+ 100+
C22036  9.00 8 00 7.50
Plus 20% tax where appiicable

'..,'..
S®

gL2288LLs
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LEDS 5mm STANDARD
. 10 100+ 1000- 10,000+

Plus 20% tax where appiicable

LEBLLLLL8LL82
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POLYESTER 100V

"GREENCAP" TYPE
CatNo. Description 1-99 100+ 1000 -
R15131.001u 0.06 004
R15137 .0012uF
R15138 .0015uF
R15140 .0022uF

12V SEALED LEAD ACID

BATTERIES
Description/Cat.No. 10+
1.2AH 515029 $11.75
26AH S15031 $16.50
4.5AH S1503) $23 $22.00

Plus 20% tax where ap‘icable

oopoooooe

R15152 .022uF
R15154 .033uF
R15155 .039uF
R15156 .047uF
R15157 .056uF
R15158 .088uF
R15159 .082uF
R15160 .1uF
R15182 .15uF
R15184 . 22uF
R15185 .27uF
R15172 1uF
R15176 2.2u
R15178 3.3uF
Pius 30% tax where appl»cable

Pl o =l nl ol ol 2=
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HORN SPEA! m' 5

C12010 5" Plaatic 10W Max 600 5.50

C12015 5" Metal 10WMax 600 5.80

€12012 12V Siren 990 9.60
Ptus 20% tax where appicabie

~woo0o0000

83

'orld Radio History

TELEPHONE CABLE

(200 METRE ROLLS)
Cat.No. Description 1.9 10+
W11302 2Pair $26.00
W11303 3Pair $32.00
W11310 10 Pair $120.00 511500
Per 200m Roll

20% Sales tax where appicable

75 OHM COAX CABLE

IN 100M ROLLS

CatNo. Descript. 14 5« 10+
W11222 3C2 25.00 2400 23.00
W11224 5C2V 30.00 29.00 28.00
{5C2V WHITE DR BLACK)
UINE LDSS PER 100 FEET (33M 200MHz)
W11222 3C2V 6 208 (Approx )
W11224 5C2V 3 908 (Approx )

Plus 20% tax where appiicable

COMPUTER CtDIb‘NI‘CTORS
CatNo. Descri tloﬂ
P10900 DB2S !
P10901 DBZSSkL 1.
P10902 DB25Cover 0.
P12210 Cent.Solder 3.
P12200 Cent.Crimp 4.
P10880 DBY Plug 1.
1.
[ X
1
1
0.

58

P10881 D89 Skt.1.40
P10882 DB Cover
P10890 DB15Plug
P10891 DB15Skt.1.40
P10892 DB1SCover
Pius 20% lax where appiicable

288888888
o oo .o.u.~.°.°.o
g 88 888“25‘8

GREY FLAT RIBBON CABLE

IN 100 FOOT ROLLS
Cat.No. Desc.
W12614 14 Way mso
W12616 16 Way 21.50
W12620 20Way 29.50
W12625 25Way 32.50
34.00
44.00
49.00
5500

58.50 50.
LARGER AN‘TmES NEGDTMBLEI
Plus 20% tax where appicable

TN ANEF ;)RH ERS
& Desc. 100+
Iﬂml 2851 50 330
240V 12-6V CT 150mA
M12155 2155 600 575
240V 6-15V 1A tapped
M12156 2156 9.00 875
240V 6-15V 2A tapped
12840 2840 3.50 3.30
240V1o 9V C.T. at 150mA
12860 2850 350 330
240V10 15V C.T. st 250mA
M16872 6672 895 875 840
240V 1530V 1A tapped
Pius 20% tax where appiicable

F.
Cat.No. Descript. 19
T12461 240V472" 11.00
T12485 240V31/2" 11.00
T12483 115v41/2" 11.00
T12487 115V 312" 11.00 I
(Fan guards to sult also lvllllb
Plus 20% tax where applicable




COMPUTER DRIVEN
RADIO-TELETYPE
TRANSCEIVER KIT
Here's what you've been asking for.
afult trasmit-recerve system for
computer dnven rad:o teletype
station The software pronides all
the latest “whizz-bangs” like
sphi-screen operation, automatically
repeating test message, prnter
output and more The hardware
uses tned and proven techniques
While designed to team with the
popular Microbee, tips are avaialble
on m(eﬂacm%me unit to other
computers {ETI Nov ‘84) ETI 755)
Cat K47550 Normaily $135
SPECIAL, $99

LOW ONMY NETER

How many times have you cursed
your Multimeter when you had to
measure a low-value resistance”?
Well with the “Low Ohms Meter” you
can solve those old problems and in
fact measure resistance from 100
Ohms down to 0 005 Ohms

(ETI Nov B1) ETI 158

Cat K41580 Normally $44 95

SPECIAL. $39.95

.
SLIDE CROSS-FADER
Want to put on really professional
shde show? This slide cross-fader
can provide smooth dissotves from
one projector 1o another, inihate
shde changing automatically from
ann-built vanalbe timer. and
synchronise shide changes to pre-
recorded commentary or musicon a
tape recorder Allthis at a cost far
less than comparable commercial
units (EA Nov '81)81S8S11
Cat K81110 Normally $99 00
SPECIAL, $89.00

30 V/1 A FULLY
PROTECTED POWER
SUPPLY

The last power supply we did was
the phenomenally poputar ETI-131
This tow cost supply features full
protection, output vanation from QV
10 30V and « alectable current imit
Both volatage and current meterning
1s provded (ETIDec 83) ETI 162
Cat K41620 Normally $73 50

SPECIAL. $63.50
-S‘q b

MULTI SECTOR
ALARM STATION
Protec! your home and possessions
from burglars with this up to the
minute burglar alarm system its
easy to buikd. costs less than
equivalent commercial umits, and
features erght seperate inputs
ndividual sector control. banery
back up and seit-test faciity
Specifications:
® Eight sectors with LED status

indication

Two delayed entry sectors

Vanable exd. entry and alarm
time settings entry delay varnabie
between 10 and 75 seconds. exit
delay vaniable between 5 and 45
seconds. alarm time vanabie
between 1 and 15 minutes
Resistive loop sensing suits
both normaily open and normalty
clused alarm sensors
Battery back-up with in-built
charger circuit
® Buill-in siren driver
The RIE kit Includes a superb
printed and prepunched metal
case and inslde metal work, plus
agell battery! Unbeatable VALUE!
K85900 compiete kit only $159
K85901 without battery backup $134

A

15V DUAL POWER
SUPPLY
This stmple project 1s suitable for
most projects requinng a dual
vohage ncludes transformer

1, Ji

(ET une 76}
Cat K45810 $34.95

50 W AMPLIFIER
MODULE (ETI 480)
Cat K44880

(Heatstnk optional extra}
100 W AMPLIFIER
MODULE (ETI 480)

Cat Ka4801
(Heatsink optional extra)

$31.80

$34.80

-«

ELECTRONIC
MOUSETRAP

Thus clever electron:c mousetrap
disposes of mice instantly and
maercitully, without fail. and resets
self automatically They Il never get
away with the cheese agant
(ETI Aug 84) ETI 1524

§$39.95

Cal K55240

RADIOTELETYPE
CONVERTER FOR THE
MICROBEE

Have r computer print the latest
news from the international
shortwave news service Just hook
up this project between your short
wave receivers audio output and the
MicroBee paraliel port A simple bit
of software does the decoding

Can be hooked up to other
computers too (ET! Apr '83)

Cat Ka7330 $19.95
T MSICOLOCRIV 5
M B
MUSICOLOR IV

Add excitement to parties, card
nights and discos with EAs
Mustcolor IV ight show This s the
latest in the tamous line of
musicolors and it ofters features
such as four channel ' color organ
plus four channel ight chaser, front
panet LED display, intemat
microphone single sensitivity
control plus opto-coupled switching
for increased sate

(EA Aug 81)81MC8

Cat K81080 $114.95

WCIOACY AL WTEACOM

MOTORCYLCE
INTERCOM
OVZR 500 SOLD!

Motoreycling s fun, but the
conversation between nder and
passenger Is usually just not
possible But build this intercom and
you can converse with your
passenger at any ime while you are
onthemove There are no "push-to-
talk” buttons, adjustable volume and
's easy to build!

(EA Feb '84) 84MC2

Cat K84020 $49 95

008 385757 TOLL FREE MAILORDER HO

MICROBEE SERIAL-TO-

PARALLEL INTERFACE
Most microcomputers worth

owning have an "RS232° connector
or port, through which senal
communications (input'output) 1s
conducted Itis a conventon that. for
listing on a pnnter, the BASIC LLIST
or LPRINT command assumes a
printer 1s connected to the R$232
port Problem is, senal interface
pnnters are more expensive than
parallel ‘Centronics’ interface
printers Save money by buikiing
this interface (ET! Jan 84) ETI675

Cat K46750 $49.50

TRANSISTOR TESTER
Have you ever desokiered a suspect
transistor, only to ind that it checks.
OK? Trouble-shooting exercises are
often hindered by this type of false
alarm, but many of them could be
avoided with an “in-circuit”
component tester. such as the EA
Hangy Tester (EA Sept 83)83TT8
Cat K83080 $18.95

12/240V 40W INVERTER
This 12 240V inverter ¢an be useq
10 power up mains appliances rated
up to 40W. or to vary the speed ot a
turntable As a bonus, it will also
work backwards as a trickle charger
1o top up the battery when the power
ison (EA May 82) 82IV5

Cat K82050 $69.95

ELECTRIC FENCE
CONTROLLER

Restore discipline to the tarm or
allotment with this new electnc fence
controller It features higher output
power and lower current drain than
the previous design for use 1n rural
areas

(EA Dec '85.85¢111)

Cat K85110 $49.95
v T - A
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AUDIO TEST UNIT

Just about everyone these days who
has a stereo system also has a good
cassefe deck, but not many peopte
are able to get the best performance
from it Our Audio Test Unit allows
you 10 set your cassefte recorder s
bias for optimum frequency
response for a given tape or
ahternatively, it altows you to hind out
which tape is best for your recorder
(81AO10) {(EA Oct 81)

Cat K81101 $59.50
wh’
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VIDEO FADER CIRCUIT

Add atouch of protessionalism

10 your video movies with this simple
Video Fader Circurt It enables you
to fade a scene to black (and back
agan) without loss of prcture lock
(sync) or colour

(EA Jan 86 85t110)

Cat K86010 Normally $24.95

Speclal only $19.95

LOW BATTERY
VOLTAGE INDICATOR
Knowing your battenes are about to
give up on you could save many an
embarrassing situation This simple
low cost project will give your early
warning of power failure, and makes
a handy beginner’s project
(ETI280. March '85)

Cat K42800 $9.95

PARALLEL PRINTER
SWITCHKIT

Tired of plug swapping when ever
you want to change from one printer
1o another? This low-cost project
should suit you down to the ground
1t lets you have two Centronics-type
pnnters connected up permanently.
$0 that you can select one or the
other at the flick of a switch
{ET1666 Feb 85)

Cat K46660 §79.95

CRYSTAL CONTROLLED
TV PATTERN GENERATOR
Anyone wishing to obtain the
maximum performance from a colour
TV reciever needs a panern
generator Why not build this superb
unit which provides five separate
panterns dot, crosshatch, checker
board. grey scale and white raster?
Note: The RIE kit inciudes a large
ABS type case!

(80pg6, EA June 80)

Cat K80033 §99.95

HUMIDITY METER

Thus project can be built to give a
reacout of relative humidity either on
a LED dot-mode display or a
conventonal meter In additon it
can be used with another project as
a controller to turn on and off a water
mist spray in a hothouse. for
example  (ETIMay 81) ETI-256
(Includes humidity sensor $19 50)

Cat K42560 $§61.45

STEREO ENHANCER

The best lhun? about stereo is that it
sounds good' The greatest stereo
hi-ft system loses its magnificence if
the effect s so narrow you can thear
it This project lets you cheat on
being cheated and creates an
‘anhanced stereo efect’ with a small
unit which attaches to your amp
(ET11405. ET!.,. MAR g

Cat K54050 §79.50

THE BUSKER
PORTABLE AMPLIFIER
This handy amplifier 1s compietely
portable and i1s capable of operating
from either the mans or a 12V
banery Main features include guitar
and high-leve! inputs, an nbuilt
foudspeaker, and bass and treble
controls Its just the thing for busking
or for guitar practice

(EA Feb 85 85ba2)

Cat K85020 (excluding cabine)$99

DELUXE CAR
BURGLAR ALARM

Stop your car from being one of the
70,000 + stolen cars stolen each
year with this “state of the art” car
burgtar alarm Features inciude key
Switch operation. delayed entry and
exnt, automatc reset, and provision
for an auxihary battery Further
more, of the 10 most important
features isted by NARMA . this

€A Deluxe Car Alarm has 9 of them!
(84bas. EA May 84)

Cat K84050 $99.95

—— - A

LIRTTEN RN TRV

MODEL ENGINE
IGNITION SYSTEM

Get sure starts every time, without
glow plug burnouts on your mode!

en?mes
(ETI June'83) ETI 1516
Cat K55160 $49.50

el
1W AUDIO AMPLIFIER
Alow-cost general-purpose. 1 war
audio amplifier, sutable for
increasing EDU' compulevs audio
level, etc (EA Nov 84,

Catl §9.95

ZENER TESTER
A simple low cost add-on for your
multimeter This checks zeners and
reads out the zener voltage directly
n your multimeter It can also check
LEDs and ordinary diodes
(ETI May'83) ETI 164
Cat. K41640

$11.95

~\

PREAMP FOR

PAGING AMP

A versatile preamp with separate
bass, treble and volume (ET11421)

Cat K54210 $24.95

FAIR DINKUM RS232
FOR MICROBEE
The Microbee. among other home
computers, has a "sort of RS232
portin that it doesn't implement
negative-going portion of its ouput
signal (TxD). Most peripherals with
an RS232 input can cope with that.
but inevitably. there are those that
can't This project fixes that

1FEB 84)

(ETI676.
Cal K46760 $39.50

PHMETERKIT

Build this pH meter for use with
swimming pools to fish tanks to
gardening, this pH meter has many
apphcations around the home This
unitfeatures alarge 31/2 digit kiquid
crystal display and resolution to

0% pH units, making it suitable for
use in the laboratory as well

{EA Dec '82) 82PH12

Cat K82123 $199

GENERAL PURPOSE
AMPLIFIER CLASS B

One of the handiest 'tools’ for the
electronics expenmenter s a
genuine purpose audio amp This
module will work from a wide range
of supply voltages. has good
sensitivity. 1s robust and rehable -
easy 1o build too! (ETI 453)

(ETI Apni '80)

Cat Ka4530 $16.95

Q)

HEADPHONE AMPLIFIER
PRACTICE WITHOUT ANNOYING
THE FAMILY!

11 you play any type of electronic
tnstrument. this headphone amplifier
will surely interest you Nt will iet

you practice for hours without
upsetting the household.or you can
use it to monitor your own
nstrument in the midst of a rowdy
|am session {EA Feb 84) 83MA11
Cat K84113 §39.95

EA AM STEREO
DECODER

AM stereo 1s now broadcast in
Australia on an experimental basis
This add-on decoder works with the
Motorola C-QUAM system

{EA Oct 84) 84MS1

Cat KB4100 $26.95

-~y

CUDLIPP CRICKET
A fasainating Electronic Cncket with
Just two ICs The Cudlipp can be

used to bug your home, office etc'
Great fun'( AFeb '82) 82§G2
Cat K82022 1

PARABOLIC
MICROPHONE

Builg a low cost parabola, along with
a high gain headphone amplifier to
help when bistening 10 those natural
activitigs such as babbiing brooks,
singing birds of perhaps even more
sinister noises  The current cost of
componenets for this project is
around $15 including sales tax, but
not the cost of battenes or
headphones (EA Nov ‘83) 83MA11

Cat K83110 $14.95

INE FOR CREDITWCARGAZRGERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877




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

SERIES 5000

INDIVIDUAL COMPONENTS TO
MAKE UP A SUPERB HIFI SYSTEM!

By directly importing and a more technically orientated
organisation, ROD IRVING ELECTRONICS can bring you these
products at lower prices than their competitors. Enjoy the many
other advantages of RIE Senes 5000 kits such as “Superb Finish”
front panels at no extra cost, top quality components supplied
throughout. Over 1,500 sold!

For those who haven't the time and want a quality hi-fi, we also
sell the Series 5000 kits assembled and tested.

OWER AMPLIFIER
WHY YOU SHOULD BUY A “ROD IRVING ELECTRONICS:
SERIES 5000 POWER AMB! 122
® 1% Metal Fiim rasicios-

99
.' SPEC SAVE §50

s ucveloped by
i cLeC TRONICS and is being supplied to other kit

supplieré
§PECIFICATIONS: 150 W RMS into 4 ohms gaer channel}

OWER AMPLIFIER: 100w RMS into 8 ohms (+ ~55V Supply)
FREQUENCY RESPONSE: 8Hz to 20Hz +0=.0 4 dB 2.8Hz to 65KHz.
+0=3 dB. NOTE: These figures are determined solely by passive fiters
INPUT SENSITIVITY: 1 V RMS for 100W ouput
HUM: 100 dB balow full output {flat}

NOISE: 116 dB below full output {flat, 20KHz bandw:dth}

2nd HARMONIC DISTORTION: :0.001% at 1 KHz (0.0007% on Prototypes)
at 100W ouput using a + =56V SUPPLY rated at 4A continues -0 0003% for all
frequencies less than 10KHz and all powers below clipping

TOTAL HARMONIC DISTORTION: Determined by 2nd Harmonic Distortion

(see above).

INTERMODULATION DISTORTION: 0 003% at 100W (50Hz and 7KHz
mixed 4:1)

STABILITY: Unconditional

Cat. KA4771 .o $449
Assembled and tested $599
packing and post $10

PREAMPLIFIER

THE ADVANTAGES OF BUYING A
“ROD {RVING ELECTRONICS" SED
)

e wncve nat dollar for
Thenercial unit available that sounds as

A
SPECIFICATIONS:

FREQUENCY RESPONSE: High-ievel input 15Hz - 130KHz, -0 10B
Low-Level input-contorms to RIAA equalisation + 0 2dB

DISTORTION: 1KHz +0 003% on all inputs (imit of resolution on measunng
equipment due to noise hmntation)

S/N NOISE: High-Level inpul. master full, with respect to 300mV input signal at
full output (1.2V):920B flat - 100dB A-weighted, MM nput. master full, with
respect to full output (1.2V) al SmV input 50ohms source resistance connected

8608 Hat/92dB A-weighted MC input, master full, with respect to full output
(1 2V) and 200uV input signal +71d8 flat :75dB A-weighted

Cat. K44791

$399
Assembled and tested $699
packing and postage $10

THIRD OCTAVE
GRAPHIC EQUALIZER

SPECIFICATION
BANDS: 78 Ra~-c

1 unit: $239
........... 2 units: $429
packing and postage $10

SERIES 4000
SPEAKERS

8 Speakers
8 Speakers w
Speaker Cabinet Kit (complete) $395
{Please specify cabinet to suit 7" or 8"
mid range woofer)
Crossover Kits ... ... 8295
Complete kit of parts (speakers.
crossovers, screws, innerband
boxes.) .. .. $1,095
Assembled, tested and ready to
hook up to your system .. $1,295
(Approximately 4 weeks dellvery)

Errors and Ommissions Excepted

VIFAJAEM
WAY § P"AKER

Th?l superb J way speaker kll
competes with systems that cost
2 - 3 times the cost of these units!
(which may sven be using VIFA
drivers etc.) Never before has it
been possible to get such
exceptional value In kit speakers!
Call In personally and compare
for yoursetf!

The system comprises...

2x D19 dome tweeters

2 x D75 dome midrange

2x P25 woolers

2 x pre-built quality crossovers

The cabinet kit consists of 2 knock-
down boxes in beautiful black grain
look wilh sitver batfles. speaker
cloth, innerbond, gnll clips, speaker
terminals, screws and pons

D19 DOME TWEETER SPEAKER
SPECIFICATIONS
Nominal Impedance: 8 chms
Frequency Range: 2 5 - 20kHz
Free Air Resonance: 1.700Hz
Sensitivity 1W at 1m: 8998
Nominal Power: 80 Watts

(fo' 5.000Hz, 120B-oct)
Voice Coil Diameter: 19mm
Voice Coll Resistance: § 2ohms
Moving Mass: 0 2 grams
Weight: 0.28kg

D75 DOME MIDRANGE
SPECIFICATIONS:
Nomina! Impedance: 8 ohms
Frequency Range: 350 - 5.000Hz
Free Air Resonance: 300Hz
Sensitivity (1W at 1m): 9198
Nominal Power: B0 Watts

(fo 500Hz. 12dB/oct)
Voice Coll Diameter: 75mm
Voice Coll Resistance: 7 2ohms
Moving Mass (Incl. alr): 3 6 grams
Weight: 0.65kg

P25 WOOFER SPECIFICATIONS:
Nominal Impedance: 8 ohms
Frequency Range: 25 - 3.000Hz
Free Air Resonance: 25Hz
Operating Power: 5 watls
Sonlltlvllz (VW at 1m): 890B
Nominal Power: 60 Watts
Music Power: 100 Watts
Voice Coll Diameter: 40mm
Voice Coil Resistance: 5 7ohms
Moving Mass (inc!. air): 44 grams
Thiele/Small Parameiers:

Qm 315

Qe 046

Q1040

Vas 1801
Weight: 1 95kg

Complete Kit Cat K1603081,199
$949
$349

Speaker Kit Cat K16031
Cabinet Kit Cat K16032

VIFA/AEM
WAY SPEAKER KIT!

2
This exciting new speaker kit,
designed by David Tillbrook (a
name synonymous with brilliant
dulqn and performance) uses
VIFA's high perfomance drivers
from Denmark. You will save

around $800 when you hear what

you get from this system when
compared to something you buy
off the shelf with simlilar

characteristics. Calt in personally

and compare for yourself!

The system comprises...

2x P21 Polycone 8" woolers

2 x D25T Ferrofluid cooled dome
twoeters with Polymer diaphrams
2 pre-built quality crossovers

The cabinet kit consists of 2 knock-
down boxes in beautitul black grain

look with silver batfies. speaker

cloth. innerbond. grill clips, speaker

terminals, screws and ports

D257 SPEAKER SPECIFICATIONS

Nominal Impedance: 6 ohms
Frequency Range: 2 - 24kHz
Free Air Resonance: 1500Hz
Operating Power: 3 2 watts
Sensitivity (1W at 1m): 90dB
Nominal Power: 30 Watts

Voice Coil Diameter: 25mm

Air Gap Helght: 2mm

Voice Coil Resistance: 4 7ohms
Moving Mnn. [}
Welght: 0.53kg

3 grams

P21 WOOFER SPECIFICATIONS:

Nominal Impedance: 8 ohms
Frequency Range: 26 - 4,000Hz
Froe Air Resonance: 33Hz
Operating Power: 2 5 wattc
Senlltlvlg (1W at 1m): 9208
Nominal Power: 60 Watts
Voice Coil Diameter: 40mm
Voice Colil Resistance: 5 8ohms
Moving Mass: 20 grams

Thiele’Small Parameters: Om 2 4
Qe 041
Qt 038
Vas 80 1
Weight: 1.65kg

CompleteKitCat K16020 $799
$649
$209

Speaker Kit Cat K16021
Cabinet Kit Cal K16022

MULTI FUNCTION STEREO MIXER EQUALIZER

SPECIFICATIONS:
SENSITIVITY:

Phono: 3mv

Mlc 1my

ne (tape or luner) 150my

SIGNAUNOISE RATIO:

Phono: 55dB

Mlc SOdB

FREQUENCY
Phono: 20Hz-20KHz (RIAA -+
Mic: 20Hz-20KHz +  3dB
Line: 20Hz-20KHz + 3aB
CHANNEL BALANCE: 0 5¢B
T.H.D: Less than 0 03%

208}

HEADPHONE IMPEDANCE: 4-16 obhms

QUTPUT: 0 775V
EQUALIZER:

Centre froquency 60H1 250Hz. 1KHz. 4KHz. 12KHZ

Control Gain: -

POWER SOURCE: 1 IOV 60Hz or 220V S0Hz

Cat.A12016

Normaily $399
AL. ONLY $349

PHILIPS SPEAKERS
Description Cat.No. Price
ADO1610T8(C12030)  $24.95
ADO02160SQ8 (C12040) $69.95
ADB0652W8 (C12042)  $69.95
ADO70620M8 (C12045) $69.95
AD12250W8 (C12050) $129.00

WALL MOUNTING SPEAKER
HOLDERS

Mount your speakers at ear level on your wall!!

Features....

@ Holds speakers up to 260mm deep

® Left/Right adjustment
® Up/Down adjustment

® Includes mounting screws

@ Nipping-screw pins hold speakers firmly in place

® Installation instructions

Cat.H28630 ...

O; 6 (=4
Np—r
1" DOME TWEETER
SPFEAXER
r duaphragm
SPECIFICATIONS:
Sensitivity: 9698
Frequency Rel
Impedance: 8
Power AMS: 15 wans RMS
Magnet Weight: 5 4cz
Size: 96mm drameter
Cat C10234

nsa 2-20kHz

§10.95

2" HORN TWEETER
SPEAKER

Mylar diaphragm, alunvinium voice

coil
SPECIFICATIONS:
Sensitivity: 9508
Frequency Response: 1 5-20 kHz
Impedance: 8 ohms
Power RMS: 10 watts RMS
Msgnet Weight: 2 Soz

Cat €10232

MAIL ORDER HOTUNE

008 335757
(TOLL FReg
OCAL: 543 757,

mv

$" MIDRANGE SPEAKER
Sealed back, foam edge, black
cone, siver dust cap
SPECIFICATIONS:

Sensitivity: 980B

Frequency Response: 500-8 kHz
Impedance: 8 ohms

Power RMS: 10 walts RMS
Magnet Weight: 5 40z

Cat 10230 $12.95

612" TWIN CONE

FULL RANGE SPEAKER
Foam edge. black cone. black
whizzer cone

SPECIFICATIONS:

Sensitivity: 850B

Frequency Response: 60-15 kHz
Impedance: 8 ohms

Power RMS: 10 watts RMS
Magnet Weight: 5 30z

Cal C10222 $14.95

$89.95

»

8" WOOFER
HIGH POWER SPEAKER

Cloth edge, dark grey cone, rubber
mounting seal. cloth dust cap
SPECIFICATIONS:
Sensitivity: 90dB
Frequency Response: 60-4 kHz
Impedance: 8 ohms
Power RMS: 50 watts RMS
Magnet Weight: 200z
Cat C10226

8" TWIN CONE

FULL RANGE SPEAKER
Foam edge. black cone. black
whizzer cone

SPECIFICATIONS:

Sensitivity: 9848

Frequency Response: 45-16 kHz
Impedance: 8 ohms

Power RMS: 30 watts RMS
Magnet Weight: 130z

Cat C10224 $23.95

ri

Rod lrving Electronlcs

43 A'Beckett St, MELBOURNE
Phone (03) 663 6151

425 High St, NORTHCOTE
Phone (03) 489 8866

Mail Qrder and Correspondence
P 0.80x 620, CLAYTON 3168

Telex AA 151938

MAIL ORDER HOTLINE
008 335757

{TOLL FREE
{STRICTLY ORDERS ONLY}
LOCAL ORDERS

& INQUIRIES
(03) 543 7877

POSTAGE RATES

$1 $2.00
510 $2l99 $300
$25 $49.99 $4.00
$50 399 99 $5.00
$100 $199 $7.50
$200 5499 $10.00
$500 plu: $12.50

FREE POSTAGE FOR ORDERS
OVER $75 & UNDER 1KG"

The above postage rates are for
basic postage only. Road Freight.
bulky and fragiie ltems wiil be
charged at ditfferent rates.

All sales tax exempt orders and
wholesale inquines to.
RITROWICS WHOLESALE.

56 Renver Rd. Clayton

Ph {03) 543 2166 (3 hines)

€rrors eng s, excepled

3 — e

=

008 335757 TOLL FREE MAILORDER HOTLINE FOR CRECIT CARIORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877
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THE WORLD WIDE HOBBY
AMATEUR RADIO

The Wireless Institute of Australia is
a non-profit society founded in 1910.
Since its inception it has nurtured
the interests of all Australian ama-
teurs by liaison at all Government
levels.

Why not become a member of the
Wireless Institute of Australia? The
Institute can assist and advise you
how to obtain a Department of Com-
munications licence, which will al-
low you to communicate with others
having similar interests in Australia
and throughout the world.

Apart from many other benefits as
a member, you receive the monthly
plastic encapsulated 64 page maga-
zine Amateur Radio in your letter
box each month.

The magazine is packed with infor-
mation on all facets of the hobby,
including segments on Technical
Projects, Hints and Kinks, Computer
Programs, Free Classified Advertise-
ments and Technical Reviews. Reg-
ular columnists give details of Con-
testing, Awards, DX News, lono-
spheric Predictions, Overseas News
and VHF/UHF Activity, to name a few.

For further information and a com-
plimentary copy of Amateur Radio
please write to —

General Manager

Wireless institute of Australia
PO Box 300, Caulfield South,
Vic. 3162

Registered Office’ Suite 3, 105 Hawthorn Road, Caulfield
BKP87.167W

North, Victoria

New Zealand’s

Alan Concannon

ptical fibres arc making the same
°impression as a new technology as

the zip code and sliced bread did
many years ago. New Zealand, like many
other countries, is now starting to realise
the many advantages optical fibre has to
offer. Besides introducing it into both
New Zealand's plant and products. every
avenue that can benefit from the introduc-
tion of fibre optic technology is now being
scrutinised.

The fact that they have recently manu-
factured their first fibre optic cable, and
installed the first external fibre optics
cable in Australasia, makes it obvious that
New Zcaland like so many other countries
is now starting to exploit this new tech-
nology to the full.

The First Cable

The first fibre optic cable is now being
madc by Austral Standard Cables Pty Ltd
in Christchurch. At the end of last year.
the company got a technical relcase and
acceptance from the NZ Post Office for
the first production-run fibre optic cable
from its Hornby factory.

The cable is the result of threc year's re-
scarch and planning in a NZ$500.000
development programme. Importantly, the
2.6 kilometre cable represents a major ad-
vance for a New Zealand made product in
the arca of high technology. It will be: in-
stalled between the New Plymouth Power
Station and the Spotswood Telephone Ex-
change to provide speech and data circuits
with improved safety and rcliabilty.

An NZ First

The first external fibre optic cable in Aus-
tralasia is in a power system between the
NZ Electricity Division's Islington substa-
tion and the South Island system control
centre. The 700 metre underground dual
cable, was bought from NEC and has
been in operation now for more than 18
months.

It carries information, both speech and
data. sent between the control centre and
the rest of the South Island network of
power stations and substations. Microwave
radio was impractical over the short dis-
tance involved and fibre optics provided a
high-capacity alternative. In a built-up
area, it was a low impact. safc solution.

Fibre optics is now seen as a possible al-
ternative to cxisting techniques used by
the electricity authorities to minimise in-
terference. Mainly for shiclding and where
some sort of barrier system has to be used
to provide isolation between points with
different potentials.

NZ Railways

The NZ Railways Corporation recently let
a contract for the design. installation and
commissioning of the telecommunications
systems for Stage Onc of their trunk elec-
trification programme.

The system will extend from Palmerston
North to Ohakune. 1t will be a digital
optical fibre system between the control
centres at Palmerston North and Taumar-
unui. A Westinghouse System Two dual




computer-based system will also be pro-
vided in the Palmerston North traction
control centre for control and monitoring
of the 16 remote traction power supply
locations.

The operation will be from colour VDU
stations equipped with light pens and a
mimic design display. A Waestinghouse
System Two computer-based telephone
system will afford secure voice communi-
cation to locations along the 185 km route.

The multi-million dollar contract for sig-
nalling has been awarded to Westing-
house-McKenzie-Holland Pty Ltd. Using
the latest computer-aided design and proj-
ect control techniques, WMH will progres-
sively upgrade the cntire signalling system
from Palmerston North to Ohakune. This
will provide for ac immune signalling to
meet the stringent requirements imposed
by the adoption of the 25 kV ac traction
system.

The network has been designed to give
automatic re-routing facilitics in the event
of a cable or equipment failture. These fa-

(4 ¢

Tasman 2 will provide
11 400 channels and
57 000 telephone
conversations

J

cilitics are provided using digital switching
techniques under microprocessor control.
Computers located at the major control
centres continually monitor the network
and on receipt of a fault message will in-
struct the digital switches to re-route the
affected circuits.

Tasman 2

The Tasman 2 project for a fibre-optic
telecommunications cable to link Australia
and New Zcaland is now in its pre-con-
tract phase. Tasman 2 is a joint effort by
the NZPO and Australia’s overseas tele-
communications commission (OTC). At
least three pairs of fibres will be used in
the Tasman 2 cable providing 11,400 digi-
tal channels capable of carrying 57,000
simultaneous tclephone conversations —
or a mix of voice data and television sig-
nals in digital form. And this capacity
should be sufficient until about 2010 AD.
This project is only part of a NZ$1.5 bil-

lion fibre optic network which will eventu-
ally link Japan, Hong Kong, South Korea,
Taiwan, the Philippines, and the United
States.

General Areas

New Zealand has also designed and de-
veloped a sensor using optical glass fibres
for a range of infra-red opeational prod-
ucts. These have been manufactured by
Switch Enterprises in Auckland.

Fibre optic CATV trunk systems — for
digital transmission and distribution of
television and sound channels are aiso
under development and are being keely
researched. Though it appears that pur-
pose-provided cable TV networks will, in
the majority of cases, be restricted to the
distribution of television signals alone.

Use of fibre optics overseas for cable
TV has to date been experimental. Costs
have been high compared with coaxial
cable systems. It is likely to be some time
before the required hardware is commer-
cially rcadily available to New Zealand
and at an economic price. Competitors are
UHF TV, Satellite TV and of course, ex-
isting coaxial CTV technology.

Wideband Signals

The distribution of wideband signals is still
under consideration for the New Zealand
telecommunications network. Presently,
the NZPO is building an intcgrated digital
network (IDN). Such a network is made
up of digital telephone exchanges linked
together by digital tranmission systems.
This IDN system will be developed into an
intcgrated services digital network (ISDN)
which will allow a full range of digital ser-
vices to be extended to the subscriber, in-
cluding all those futuristic services, often
talked about, including full motion vidco-
conferencing services.

industrial Applications

The industrial applications of fibre optics
arce still few and have taken off not yet in
New Zealand. But, the aspects of freedom
to interference and the ability of fibre op-
tics to carry a high volume of information
arc of primary concern to industry. It will
therefore, only be a matter of time before
fibre optics are extensively used in New
Zecaland industry. For fibre optic compo-
nents to be used widely in industry, a re-
duction in the price of these components
will be necessary — and this will be only a
matter of time. ®

APPLIX
1616

E.C.B. HARDWARE

Applix 1616 Fully assembled and
tested using quality components

and sockets. Warranty inc.  $499
I/O Option included. $559
2/4/12MB RAM board kits SCALL
NEC 3.50”, 1MB Floppy $195

NEC 5.25", 1/1.6MB Floppy $210
Mitsubishi 3.5”, 1MB Floppy $225
Mitsubishi 5.25", 1/1.6MB $235
GMS3 Mouse, serial, 200mm/s $85
GM6 Mouse, serial, 500mm/s $120

Joystick, Apple type. $27
Printer cable, 2Mtr Ribbon $10
Serial Cable, 2Mtr. $10
RGB Monitor Cable $10
Computer Data Recorder $25

MEDIA

Nashua 3.50”, DSDD $3.99
Nashua 5.25", DSDD $1.89
3.50/5.25" Disk care $5.50
Computer Grade Cassettes $1.00

BULK DISCOUNTS AVAILABLE

SOFTWARE

Software is being developed in the
form of games, utilities and
applications. Call or write for a
complete list. AUTHORS
REQUIRED.

EXPANSION-Call.

Speech/Sound Processor.
Serial Minitester. *

80 Pin Edge connectors.
Modem.

I.C. Tester.

External Drives/slots.

Freight- 5% of order (Max. $12).
Prices may be subject to
variations, however, every attempt
shall be made to absorb rises.
TAX EXEMPT orders welcomed.

EASTERN

Computer Services

P.O. BOX 169, KIRWAN
TOWNSVILLE, 4814

AUSTRALIA
TELEPHONE (077) 73 6699
FACSIMILE (077) 75 5251
TELEX AA 47352
ATTN. EASTERN

READER INFO No. 13
ETI August 1987 — 39




National networking, satellite-to-home broadcasting, Pay
TV via multipoint distribution services, optical fibre cables
and high capacity satellites, FM sub-carriers . . . These
are some of the broadcasting developments Australians
can expect in the next decade.

FUTURE
BROADCASTING

*Liz Fell

t is ten ycars since Mr Kerry Packer
Ifirst persuaded the Fraser Government

to focus attention on the broadcasting
opportunities opened up by the Australian
satellite system. Packer could secc that
satellite technology was ideally suited for
multipoint distribution of TV and radio
services.

National nctworking was the name of
Packer’s new game plan. But this raised
delicate political questions about the own-
ership structure of the Australian media
industry and the future of regional TV
broadcasters. Some feared the power of
the larger media owners. including Mr
Packer, if they were allowed to extend
their advertising and programme reach
into virtually every Australian home.

Successive Australian governments de-
layed making dccisions about the future
structure of the broadcasting industry. and
the years rolled on. Mcanwhile the satel-
lites were designed. constructed and even
launched in the expectation that the TV
and radio industry would become the larg-
est user of satellite capacity.
Controversy
Anticipating future opportunitics, some
TV entreprencurs signed up with Aussat
without waiting for the government to de-
cide on its policy. Finally. in June this
year, legislation allowing the major TV
owners to expand nationally was passed by
Parliament.

The legislation proved extremely contro-
versial. It allowed TV owners to extend
their ownership reach up to 60 per cent of
the Australian audicnce and paved the
way for restructuring or “equalising”™ the
original TV industry.

Eventually the three Sydney-based com-
mercial TV networks will each have a ter-
restrial rebroadcasting outlet in regional
Australia. The metropolitan owners may
cither buy the regional stations or sign
them up as network affiliates. In the final
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DIRECTIONS

outcome, most media analysts predict
there will be a smaller number of TV
owners.

Commenting on the Labor government’s
media policy and the new legislation, the
former Coalition communications spokes-
man, Mr lan Mcphee, said: “On every
single issue relating to media ownership,
Labor has sold its soul, its principle, its
commitment. The Labor platform —
which calls for diversity of ownership. re-
duced concentration of media ownership,
choice and quality — is not worth the
paper it is written on.”

Aussat Struggles

Meanwhile Aussat struggled on after an-
nouncing an operating loss of $42.6 mil-
lion in 1985-86. By the end of this year,
when the third satellite should be up in
the skies, Aussat hopes that 24 transpon-

ders — nearly two-thirds of its total ca-
pacity — will be used by the media indus-
try.

The satellites will be used for radio and
TV networking and programme inter-
change; remote arca broadcasting; Video
and Audio Entertainment and Information
Services (VAEIS) such as Mr Alan Bond's
Sky Channel; and occasional TV news
gathering and videoconferencing.

Macquaric  was the first commercial
radio operator to take advantage of Aus-
sat's multipoint capacity. Through its Mac-
sat network it now distributes news/talk.
sports, music, and advertising to its own
stations or other stations interested in pur-
chasing a satellite dish.

The two government-owned telecasters.,
ABC and SBS, are distributing and inter-
changing programmes via Aussat, as arc
the three major commercial TV networks
on a more limited scale. In addition, Net-
work Seven and Nine have full-time inter-
national satellite leases to receive pro-
grammes from Los Angeles and then re-
broadcast these across Australia.

Even the commercial newsagency, Aus-
tralian Associated Press, is now “broad-
casting” its news text scrvices across the
country, and there are future plans to es-
tablish a satellite-delivered advertising net-
work for suburban. country and metro-
politan newspapers using standard sized
advertisements.

Another rationale for Aussat was its
ability to deliver Homestcad and Com-
munity Broadcast Satellite Services (HA-
CBSS) to people living in remote arcas of
Australia. The ABC is now Aussat’s larg-
est media user, and four new remote com-
mercial TV services (RCTS) are cither un-
derway or planned.

B-MAC

Remote broadcasters are required to use
Scicntific  Atlanta’s B-MAC technology
which combines developments in digital
audio (B) with Multiplexed Analogue
Components (MAC) for satellite TV. This
allows for the transmission of sterco TV
with teletext, four high-speed (204 kbps)
sound or data channels. and a low-speed
(8 kbps) data stream to the same small TV
receive only (TVRO) satellite dish.

B-MAC's full potential has not yet been
fully realised. The RCTS licensees are cur-
rently exploring the possibility of using or
leasing the high-speed channels for high fi-
delity radio broadcasting. while the low-
speed channel may be used for onc-way
data-base broadcasts. The ABC is alrcady
transmitting two radio scrvices, but it has
been slow to find an application for its low
capacity data channel.

All the remote broadeasters face the
problem that the market for the 1.5 metre
TVRO homestead satellite dishes has not
taken off. The total market size is esti-
mated at around 30.000. yet only 3000
TVRO's have been sold in the last eight-
cen months.

The dish suppliers believe a number of
different factors are responsible for the



low response to direct satellite-to-home
TV reception. Some regard the $2500 cost
for cach small dish as prohibitive; others
lay the blame firmly with the government
and its confused media policies.

In addition, many communitics are re-
ceiving their remote TV signals via larger
satellite carth stations and then retransmit-
ting these terrestrially. This means viewers
are watching normal PAL TV signals and
the full range of B-MAC services are not
available to each houschold.

It may be some years before the domes-
tic TVRO market develops in Australia.
though ironically. it is expanding off-
shore. Viewers in New Zealand and Papua
New  Guinea have discovered they can
pick up Australian TV with a small dish
and then redistribute it through a building
or local community.

Further off-shore in the Southwest Pa-
cific, other viewers are designing and con-
structing dishes to recieve US TV signals
off Intelsat’s Pacific satellite which oper-
ates in the C band at 4 GHz. Later this
year, New Zealand plans to use Aussat’s
third satellite for TV broadcasting and dis-
tribution and this operates in the Ku band
at 12 GHz.

The spill-over of satellite-delivered TV
into other countries will not disappear.
Some South Pacific countries are already
talking about a campaign to cducate con-
sumers on the TV services available. and
the need for a dual 4-12 GHz TVRO with
a readily adjustable antenna to pick up
signals off satellites in ditferent orbital
locations.

VAEIS

An innovative application of both B-MAC
and Aussat’s multipoint distribution ca-
pacity is the development of private Pay

TV networks. Called Video and Audio
Entertainment and  Information Services
(VAEIS). B-MAC is ideal for Pay TV
since the signals are encoded and cach re-
ceiver is individually addressable.

VAEIS arc not actually regarded as
“broadcasting™ to the general public. so li-
censes are allocated under the Radiocom-
munications Act and ownership rules do
not apply. They can be oftered to subscrib-

ing  pubs. clubs. racccourses.  hotels.
schools. hospitals.  businesses.  coaches,
marine vessels. trains. aircraft — any-

where but a domestic home.

TV entrepreneurs such as Messrs Alan
Bond. Robert Holmes a Court and Kerry
Packer were quick to secize this new op-
portunity they even leased satellite
capacity before the government had de-
veloped a VAEIS policy. Mr Bond has
since bought out the interests of his two
major competitors and is now offering his
Sky Channel TV service to 1000 pubs and
clubs.

VAEIS can also be delivered via multi-
point distribution services (MDS) using
the 2 GHz microwave band. or via Tele-
com’s terrestrial bearers. VAEIS/MDS i-
cences are in high demand; by May this
year, the Department of Communications
had received 190 “expressions of interest™
in licences. together with “up-front™ li-
cence fees worth about $1 million.

Some of the MDS/VAEIS applicants scc

these licences as a foothold into the do-
mestic Pay TV market, though the Federal
Government has placed a four ycar mora-
torium on this type of service. The De-
partment now has too many MDS applica-
tions for the spectrum available espe-
cially in capital cities.

A draft VAEIS Spectrum Plan issued in
January indicates 15-19 channels at the
most, depending on the type of scrvice.
Departmental planners are now trying to
figure out the best way to allocate some of
these channels — they are even consider-
ing an auction or a lottery with entry cri-
teria.

Another long-term policy is to move TV
stations onto UHF, clear Bond II frequen-
cies, and cxpand radio broadcasting into
regional arcas using FM transmissions. At
present there are 110 ABC, commercial
and public radio scrvices  operating
throughout Australia.

All these stations will soon have the op-
portunity to cxploit the spectrum using
their FM radio sub-carriers to transmit
additional audio or data services. The
metropolitan AM stations are also eager
to transfer to FM. though, again, this is a
question of available spectrum and how to
allocate licences.

Cabling the Ground

Mecanwhile Telecom is busy cabling the
ground with high capacity optical fibres —
ideal for TV distribution — and Aussat is
planning to expand its TV and radio ser-
vice base with the next two second genera-
tion satellites. due for launch in 1993 and
1994,

Each new Aussat satellite will have 19
high powered 54 MHz transponders which
will be capable of carrying at least two TV
signals. New Zcaland has ordered cight
transponders with a national beam per-
formance of at least 50-55 EIRP (dBw) to
provide direct broadcasting services.

In May. the Liberal Party communica-
tions spokesman. Mr Julian Beale, spelled
out his vision for the future of Australian
TV. “We wish to sce a market
where there are no prohibitions on the
development of cable and pay television,
where there is a plethora of smaller sta-
tions giving specialised service to the Aus-
tralian viewing public and finally, when
that day comes, where there is a myriad of
scrvices arising from the use of satellites.”

Beale did not elaborate on whether the
Australian radio and TV industry had suf-
ficicnt funds to actually produce the range
of programmes required by all these distri-
bution facilitics. All the signs point to the
importation of less expensive product from
overseas via satellite and this is not
likely to help Australia’s trade imbalance @

* Liz Fell is a journalist and broadcaster who
has specialised in communications and media
politics.
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Part 1

A PRACTICAL
INTRODUCTION
TO RADAR

In this article the reader is introduced to some of the
basic principles of radar. Two simple systems are briefly
discussed along with the simple operational requirements
of a ground-based radar capable of tracking aircraft. Later
articles will develop the theory and practice further.

John Bell

adar is the name given to a system
R\vhich uscs clectromagnetic waves

to locate, track. detect and perhaps
identify objects. In everyday life radar is
used by the police to determine the speed
of cars, to estimate the height, position
and speed of aircraft and as a navigational
aid. Scientists have used radar to assist in
plotting the surface of the moon while the
Military use it for detecting hostile threats
and directing the operations of weapons
systems. Radar is an extension of human
senses: it can do things which the eye can-
not do (for instance to “see™ in the dark)
but it is unable to resolve fine detail and
colour. There are several types of radar
but they all effectively stem from the con-
cepts involved in “Radio Detection And
Ranging™ from where the word was
coined during World War 11,

Early history

The pioneers of radio communication rea-
lised that radio waves were being reflected
by certain classes of objects whose physi-
cal dimensions were comparable with, or
greater than, the wavelength of the inci-
dent clectromagnetic  wave.  Heinrich
Hertz. the discoverer of radio waves, es-
tablished in 1886 that radio waves have
identical optical properties to those of
light waves. In 1904, a German engineer,
Christian Hulsmever, proposed a rudimen-
tary collision avoidance system for ships at
sca. whilst in 1922 Gugliclmo Marconi
proposed an angle-only  system for the
same purpose. However. in the absence of
the appropriate technology to implement
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these ideas very little was done until
pulsed radio waves were used to investi-
gate the ionosphere in the UK and USA
during the 1920s. In the 1930s the devel-
opment of various forms of aircraft radio
detection, location. ranging and navigation
systems was spurred on by military inter-
ests in Germany, the UK and the USA.
Indeed. by the end of 1938, Britain had a
network of five Chain Home radar sta-
tions operating to detect aircraft in the SE
approaches to London and the southern
counties: on the other hand Germany ent-
cred the war with gun laying radar fitted
to the battleship Graf Spee and naviga-
tional aids to assist their bombers to pin-
point their targets.

The conclusion of World War [1 saw the
UK. the USA and other countries in pos-
session of reasonably sophisticated radar
systems developed for military applica-
tions. Furthermore, there had been a
plethora of associated developments in
radio communications. electronics, auto-
matic control systems. components and so
on which, in general. became available to
post-war industry. Thus. since 1945, there
have been  significant  developments in
radar cnabling it to support commercial
interests including the navigation and con-
trol of ships and aircraft whilst the military
have pursued its development especially in
the fields of target detection and location
and automatic weapons control.

Understanding radar systems
Radar systems are designed to meet spe-
cific civilian. commercial. scientitic or mili-

b
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tary requirements. Most of the technolo-
gies involved are those commonly avail-
able from radio communication. electron-
ics and clectrical engineering. It is the ap-
plication and operation of these technolo-
gies which sets radar apart as a different
discipline. For instance the static antenna
used in most communication networks
may need to be replaced by a rotating
multi-beam antenna or by a small dish car-
ried by an aircraft or missile. which may
look for and then lock-on to a specific tar-
get.

Radar thus requires knowledge of a
wide range of supporting technologies. In-
deed. several years of study could well be
involved if in-depth knowledge is re-
quired. However. if we restrict ourselves
to the basics and avoid too much technical
detail, mathematics and explanations we
can de-mystify the subject. In this and fol-
lowing articles some of the basic technolo-
gies involved will be considered and how
these may be used to meet common-sense
operational requirements. This practical
approach will give an overall view of the
technologies involved to meet real life re-
quirements.

It is quite impractical to go into too
much technical detail as whole books have
been writing on specific building block and
aspects of radar systems. After World War
Il The Massachusetts Institute of Tech-
nology were responsible for preparing The
Radiation Laboratory Scries of 28 volumes
for publication by McGraw-Hill which
summarised  war-time  developments.
Many. many books have been written
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since. In this series of articles it will be
necessary to keep topics both simple and
sclective. For those would would like to
pursue the subject further a bibliography
will be provided at the conclusion of this
sceries of articles.

Radar and human vision
The human cye is capable of resolving ex-
tremely fine detail in colour under favour-
able conditions and furthermore the brain
is able to process the information in quite
an extra-ordinary fashion. Together they
identify much of the world around us,
recognise which objects are moving or are
stitl, where things are and what action. if
necessary, needs to be taken by the per-
son concerned. In short the eve-brain
combination c¢nable us to survive. navigate
and exercise some sort of control resulting
from cvents occurring around us. Under
certain - conditions  such as insufficient
light. the obscuration of the object(s)
being observed. too many events taking
place in too short a time. too great a
range in relation to the object size. clc.
the performance of the human eve-brain
combination may be severely limited.
Radar is able to perform mceasurements
and extract particular types of data from
targets at greater distances than the un-
aided human eve and its performance is
largely independent of light and weather
conditions. If objects can be observed
their positions and rates of change of posi-
tion may be measured and displayed by
clectronic means or used to control some
type of reactive system.,

Because the wavelengths employed are
typically in the range of 3 to 10cm a radar
system is unable to resolve as fine a detail
as the human cye. Although the wave-
length of visible light lies within the range
410 7.5 x 1077m the resolving power of
the eye is limited by the number of recep-
tors on the retina; nevertheless its funda-
mental resolving power is many times
greater than cven the latest milli-metric
radar. Note that these statements relate
resolution to wavelength. Both the per-
formance of the human eye and radar sys-
tems may be enhanced by using appropri-
ate optical or other techniques which may
favour one system over the other under
given sets of conditions.

Basic types of radar

Broadly spcaking radar systems may be
divided into two categories. namely those
which transmit a continuous carrier wave
CW and those which transmit bursts of
CW. the so-called pulse radar. As will be
seen later most radars employ some form
of modulation to their CW. For a start
two straightforward examples will suffice
to ¢xplain the principles.

CW radar

A simple version of CW radar is used by
the Police to determine the speed of cars.
This is based on the fact that if a source of
oscillation moves towards or away from an
observer there will be an apparent change
in frequency. (This is the old steam-train
whistle effect where the frequency of the
whistle appears to be higher as the engine
approaches the onlookers on a station
platform. only to apparently drop in fre-

quency as the cngine races past.) This is
the Doppler cffect which is illustrated in
Figure | for speed detecting radar. In this
case a beam of known frequency is di-
rected at the car (or aircraft) and the re-
flected frequency. which now includes a
Doppler shift, is accepted by the receiver
networks; the difference in frequency is
then used to calculate the approach speed
of the target relative to the observer using
the relationship:

fac

o

where ¢ = speed of light (300.000,000 m/s)
v = target speed
fy = shift in frequency Hz
f = transmitter frequency Hz

In a practical situation there will be an
angle between the radar beam and the on-
coming target: in this case the cquation
will need to be modified by dividing the
result by the cosine of the angle. The two
in the denominator occurs because there is
a two way path of clectromagnetic energy
involved, that is, the transmitted encrgy is
reflected back over the same disance so
doubling the frequency change compared
with the more simple steam train whistle
cffect. There are, of course. variation to
the simple concept illustrated in Figure 1:
there are many models of radar svstems
for detecting the speed of vehicles and the
circuits must be designed to cater for the
desired operational requirements.

Basic pulse radar
The very basic operation of a pulse radar

.

Figure 1. Roadside radar uses the Dop-
pler effect to measure the speed of ve-
hicles. The effect of the on-coming vehi-
cle is to increase the received frequency
by fgq which allows the speed of the
vehicle to be determined. The mixer re-
moves the fe term which leaves fg, the
Doppler shift which is then amplified,
counted and processed to display v’
the vehicle speed. If the vehicle were
travelling away from the radar the re-

fC
S
T
AMPLIFIER
TRANSMITTER MIXER Ta AND v—{DISPLAY
fe e COUNTING

turned frequency would be diminished
by the Doppler shift. A correction fac-
tor must be applied to compensate for
the radar-to-vehicle angle. With the sim-
ple circuit shown the ixer effectively
removes the sign of fy so that if the di-
rection of vehicle travel is required a
more complex mixer, which enables
phase comparisons 1o be made,is nor-
mally used.
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A Practical Introduction to Radar

is illustrated in Figure 2. As with most
radars, a common antenna system is used
for both transmit and receive modes with
precautions being taken to ensure that un-
wanted transmitter energy is not injected
into the receiver circuits.

The radar transmitter emits short bursts
of carrier wave which arc then reflected
by the target. Under appropriate condi-
tions the antenna receives ecnough re-
flected cnergy for in-built processing cir-
cuits to measure (and perhaps display) the
time difference between the transmitted
and received pulses.

The simple A-scope display shown in
Figure 2 enables the time between the
transmitted and received echo pulses to be
measured: the distance from the radar an-
tenna to the target is then known because
clectromagncetic waves travel at the speed
of light. In an operational situation such a
display would probably be calibrated in
terms of range.

The range. in metres may be calculated
from

ct
R = — e )

where *t’ is the time delay and ‘¢’ is the
speed of light. The factor 2 must be intro-
duced because the pulse must travel out to
the target and return over the same effec-
tive path. Radar engineers often use the
following expression to calculate target

range:
R (km) = 0.15t (1S) woovevviviiiininn. 3)
or use the fact that each one micro-second
of round trip corresponds to 150m.

In the case where a rotating antenna is
used the pointing angle can be synchro-
nised with an appropriate oscillographic
display to give aircraft direction and
range. This is the plan position indicator
(PPI) which is most useful when it is de-
sired to monitor the position of multiple
targets such as aircraft in the vicinity of an
airport or ships near to, or in, harbour.
Other display arrangemens are used ac-
cording to the operational requirecments;
for instance, the A-scope presentation
may be quite adequate where an aircraft is
just equipped with forward looking radar.

The basic functions of a pulse radar sys-
tem are outlined in Figure 2. The trans-
mitter, which could use a Magnetron
tuned to about 36 Hz. is pulsed at regular
intervals at about 250 pulses per second
(pps). Because the transmitted pulse
would grossly overload the receiver cir-
cuits (and perhaps burn them out). a spe-
cial transmit-receive (TR) cell is used.
often called a duplexer. to prevent the
transmitter pulse from entering the re-
ceiver system. The time of the transmitted
pulse must be stored because it is the time
difference between the out-going and re-
ceived pulses which ecnables the target
range to be calculated. Upon receipt of
the echo pulse low-noise rf amplification is

T
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Figure 2. The basic operation of a sim-
ple pulse radar is shown above. Bursts
of electromagnetic energy are transmit-
ted from a rotating antenna which,
when pointing at the aircraft, will re-
ceive reflected pulses. The received
pulses are processed in a wide-band su-
perhetrodyne receiver. For any pair of

peating

received pulses the times t; and 1> are
known and thus, knowing light travels
ar 300,000,000 mis, the time delay
(t2—ty) allows the range to be calculat-
ed. If the antenna pointing position is
coupled into a CRO a Plan-position-in-
dicator (PPI) display will give both tar-
get range and bearing.
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used prior to converting the signal down
to an intermediate frequency (IF) using a
local oscillator. This is the so-called first-
detector of the normal superhetrodyne
system. IF amplification is then followed
by detection (the second detector) to ob-
tain a video pulse which can then be dis-
played.

In practice the circuitry associated with
even simple radar systems as described
above can become quite complex. At this
stage only the fundamental concepts have
been outlined; other factors, some of
which will now be discussed. will lead to
more complex circuitry.

Comparison and requirements

of systems

Let us now briefly compare the simple
Doppler CW and Pulse CW systems de-
scribed so far and then compare both with
the requirements of the real world. It
would also be useful to evaluate their per-
formances in the threc dimensional world;
that is. in tracking aircraft.

For a start the simple Doppler system
described only gives target speed and.
with minor modification, the direction of
travel: it does not give angular direction
or range from the radar. On the other
hand the simple pulse system described
gives angular direction and range but not
target speed. Neither system establishes
aircraft height or identifies the aircraft
uniquely. In short, both simple systems
described are only able to perform a lim-
ited range of functions. Of course, in cer-
tain cascs such as roadside radar, such cle-
mentary functions are quite acceptable but
in more complex environments, typically
associated with aircraft, ships. navigation
and weapons systems more useable data is
required.

Clutter

Because clectromagnetic waves are re-
flected from most classes of objects the
simple pulse radar system will pick up sig-
nals from stationary as well as moving tar-
gets. If a radar system is to be used as a
mapping aid, as is done in certain types of
aircraft navigation systems for instance,
this is what is wanted. On the other hand,
if the radar is being used to track moving
targets such unwanted returns may well
obscure the target(s) of interest. These un-
wanted returns are known as clutter and
special techniques are used to avoid the
problem.

In the next article radar systems will be
discussed in a little more depth and some
of the techniques used to realise practical
systems will be explained. ®
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Who is Mr Moroshiro Sato? Where is the heart
of Yamaha? These and many more questions are
answered in this month’s

Sight and Sound News

b. The M504 Power AMP

P304 And M504 — New
Separates From Onkyo

The P304 Pre-amp and the
M504 Power Amp are the la-
test additions in the Onkyo In-
tegra Range. These two new
products are the successors
fo the P3033 and M5033 am-
plifiers and have been
released in Australia by Hi-
Phon Distributors Pty Ltd.

As members of the Integra
family, the P304 and M504
have been designed with
real phase circuitry. This in-
cludes an additional real
phase transformer in the
power supply circuits of both
channels, resulting in en-
hanced sound reproduction
especially when using high
quality speaker systems. The
design of the front panels has
been upgraded, bringing
them in line with all other In-

tegra components.

In addition to the features
of the P3033, the P304 offers
a further line and tape input
(bringing the total number of
inputs up to 7) and an addi-
tional tape record selection
switch.

The M504 offers an in-
crease in output from 100
wafts per channel to 165
watts and still has the ability
to drive low impendance
speaker loads right down to
2 Ohms. All other design fea-
tures of the M3033 have
been retained, including
dual mono construction, lin-
ear switching for waveform
linearity, high speed peak
power meters and a four-
way switching system for two
pairs of speaker outputs,

Cesa Hi-Fi
Grand Prix
Awards

Entries are now open to all
manufacturers and distribu-
tors of hi-fi audio products for
the 4th Annual Australian
Grand Prix Awards.

The Hi-fi Grand Prix Awards
are convened by the hi-fi
audio group of CESA (Con-
sumer Electronics Suppliers
Association) for the purpose
of rewarding and promoting
excellence in the design and
performance of hi-fi products
available to Australian con-
sumers.

An independent panel of
judges, experienced in hifi
and the consumer electron-
ics industry, will assess prod-
ucts in their respective cate-
gories and award the winner
on its merit. In keeping with
their independence, the
judges also have the right to
reject submitted products
which in their opinion do
not meet the standards of
high fidelity; and if in the
judges’ opinion, there is no
worthy product in a particu-
lar category, then no award
will be given.

Tomorrow'’s
Images

Pioneer have launched a
‘comprehensive’ range of
laser disc players from the
‘robust’ LD-V2000 to the ‘ad-
vanced’ LD-V6000A.

Pioneer claim that the LD-
V2000 is ‘primarily designed
for level 1 use'. It boasts high
video ciarity with 400 lines
horizontal resolution. The next
unit is the LD-V4200 with a RS-
232C port interface. This at-
tachment allows easy con-
nection to a variety of com-
puters and software. Finally
there is the ‘state-of-the-art’
LD-V6000A. Pioneer claims

that this machine is ‘de-
signed for the most sophisti-
cated, industrial, multi-screen
and simulation applications.
This player can be pur-
chased at $2,500.

Mr Moroshiro Sato

A New
Director

National Panasonic has
appointed a new managing
director of its Australian Fran-
chise a Mr Moroshiro Sato, Mr
Sato comes from National's
parent company Matsushita
in Osaka.

NAD Amps

If you can describe yourself
as a serious audiophile com-
mitted to the LP as a source
of music then the NAD 1300
preamplifier is, apparently,
The device for you.

The 1300 is built around a
phono preamp that optimises
reproduction of vinyl discs.
Input capacitance is user
adjustable, and input resist-
ance is extremely high — a

FET with exceptional rf im-
munity.
According to NAD this

preamp delivers precise im-
aging and a 118 dB dynamic
range. Added to this are a
‘null’ test mode, semi-para-
metric tone contfrols, and
bass equalization. The 1300
also measures 10 to 15 dB
quieter than many separate
preamp units.
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Trackmate

Amaray International, a
worldwide leading manutac-
turer of protective systems for
magnetic media, is exhibit-
ing a supposedly state of the
art cleaning systems at the
Australian hi-fi show in Syd-
ney. If's called Trackmate
cleaners.

The new Trackmate clean-
ing systems are an ad-
vanced innovation of Amer-
ican Joe Fritsch. Mr Fritsch
will visit Australia for the
duration of the Show.

At the heart of Trackmate is
the use of highly absorbent
brushes for cleaning. Unlike
felt or tape, brushes are ide-
ally suited fo clean irreguiar
surfaces and grooves
(whether your teeth or a cas-
sette deck). Absorbent brush
filaments carry solvent to the
dit, dissolve the dit, and
capillary action draws the
contamination back into the
brush. A second break-
through was the develop-
ment of a felt pen to apply
cleaning solution. You no
longer need to "overdose",
target the drips, or shield the
spray.

Trackmate has received
strong endorsements from
service managers and hard-
ware distributors  such as
JVC, Selora, Mitsubishi, Toshi-
ba, Telefunken, Phillips.

New Yamaha 'Heart’

Yamaha has released a new
4 channel amplifier which it
claims has all the credentials
to become the heart of a true
entertainment system.

With a tfotal of eight audio
input  sources and three
video inputs, all controllable
through a full function cord-
less remote control, the AVC-
30 apparently allows ‘a de-
gree of multi-component in-
tegration only matched by
expensive professional A/V
mixing equipment. The four
channel drive of the AVC-30
allows both Dolby Surround

and Yamaha Natural Sur-
round.
Effectively, the AVC-30

functions like two amplifiers
in one with 100W per channel
RMS available to drive a pri-
mary front pair and a sepa-
rate 20W per channel to
drive a rear pair of speakers.

The AVC-30s multiple inputs
are the key to its role as the
'heart’ of a total entertain-
ment system. The three inputs
can, for example, allow two
hi-fi stereo VCRs and a video
disc player to be connected.

The eight audio inputs

mean that a CD player, turn-
table, two tape decks, a
tuner, and another VCR or
video disc player can be
accessed at the push of a
pad on the RS-AVC30 infra
red remote control. Even vol-
ume can be controlied, with
the volume control actually
moving remotely, while an
LED display allows you to see
the setting from across the
room.

If nothing else, the Yamaha
will have armchair appeal to
less energetic enthusiasts!

BES Hemispherics

tems (BES) of America.

BES produce a wide range
of equipment for both com-
mercial and domestic use. In

The Odyl Group have be-
come the exclusive distribu-
tors for the products of Ber-
tagni Electroacoustics  Sys-

the former category is the
range of BES Omnidirectional
Ceiling speakers. One of the
most prominent of these is the
C70D. This unit has a fre-
quency response of 40 Hz —
19 kHz (+ 3 dB). Its sensitivity
is 92 dB SPL at 1 metre with a
one watt input, and 70 dB SPL
at 15 feet. The dispersion of
the C70D is 180 degrees hori-
zontal and vertical.

in, the domestic field the
main BES range consists of
the SM 300, the SM 280, SM
275, SM 255 Mk 11 sM 100, SM
80 and SM 90. The most strik-
ing thing about these partic-
ular speakers is that one of
them is more than 48 cm
wide. The drivers aftach
directly to a polymer
diaphram stretched over the
frame of the speakers. The
effective area of the speak-
ers is thus measured in
square metres rather than
square cms as with conven-
tional speakers. They also
disperse sound front and
back. BES claim that this de-
sign is 'more efficient' than
other types. According to
their research ‘greater mov-
ing surface means greater
ability to turn electrical im-
pulses from the amplifer into
sound waves'. Whatever the
truth of this claim the BES
range is certainly unique.
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Sight and Sound News

Advancing

Video

JVC claim to have produced
the “smallest VHS recorder in
the world". Known as the GR-
C9EA the new unit retails at
$2099. As with all VHS re-
corders JVC claim that this
unit is ‘stylish’ in design and is
ideal ‘for amateurs and pro-

fessionals’.

JVC claims a number of
‘unique features for its unit
including a 10-Lux low light
sensitivity’, @ ‘unique battery
grip and single switch opera-
tion of lens shufter and
power'. R.I. 120

Scan Kits

Scan speakers have pro-
duced two new kit speakers
the Scanspeak 200 and the
Scanspeak 300. The first is
priced to sell at $800 and
the second $1399. You wili
also need a good soldering
iron.

The 200 provides a fre-
quency response of 50 Hz to
20 kHz plus or minus 3 dB.

| The sensitivity is set at 89 dB

for one metre from an input
of 1 watt. The crossover net-
work is designed simply with
12 dB cutoff slopes. The cabi-
nets have a 40 metre
capacity which makes for a
big set of speakers. R.I 121

Jensen
Developments

Jensen of the US, “spurred by
the growing demand for the
JXL line of car stereo receiv-
ers” had released four new

speakers onto the market.
These are the 6 x 9" JXL
693 Triax, 6.5° JXL 653 Triax,
4.5 JXL 452 Coax and 4° JXL
401. Top of the range is the
JXL 693 which offers a fre-
quency response of 40 Hz to
26 kHz, sensitivity of 93 dB SPL
and impedience of 4 Ohms.
The JXL 401 on the other hand
will give the enthusiast a fre-
quency response of 70 Hz fo
21 kHz, a sensitivity of 93 dB
SPL and impediance of 4

Ohms. Jensen tell us that all
of these units are compact
disc ready. These products
can be obtained through
Van-Fi in Melbourne.

Rl 122

Compact discs and spacious
sound from Bose

You've seen all the claims about
compact discs, now it's time to
put them to the test. Go into your
local Bose dealer and listen to

a compact disc played through

a Bose Direct/Reflecting’
Speaker System. Only Bose
speakers produce a combination
of reflected and direct sound,
similar to what you hear at a

live concert. They create an
imaginary concert stage which
recreates the spacious, lifelike
performance captured by these
new compact discs. SO go into
your local Bose dealer, and judge
for yourself. Reading may be
believing, but listening is proof.

Better sound through research.

Bose Australia Inc.

11 Muriel Ave , Rydalimere N.SW. 2116 Tel: (02) 684 1022 |
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Tannoy, a British manufac-
turer of speaker systems, has
been awarded the Japanese
Golden Sound Award for a
second time. Tannoy is the
only manufacturer to have
won the prestigious award
from the Japanese audio in-
dustry more than once.

The award, initiated in

Domestic Disc
Jockey

The CDP-10 is the name Sony
Australia has given to its new
compact disc player. It is a
development of its Disc
Jockey technology in which
the player was mounted in
the boot of a car. Sony
claims that ‘the release of this
unit graphically illustrates the
nature of CD technology and

cations’.
The new unit

disc

for $1,599.00

its seemingly endless appli-

changer for the 10 compact
magazine.
loaded the magazine and
changer will give 10 hours of
CD music. The device will sell

1982, is judged by a panel of
independent reviewers
throughout Japan. Tannoy
first won the award in 1982
with its Westminster speaker
and was honoured again
with the 1986 award for its
RHR SPECIAL loudspeaker.
Norman Crocker, Tannoy
Chairman, recently reviewed
the award at a presentation
ceremony held in Tokyo.
Tannoy have been suc-
cessfully exporting high qual-
ity products to Japan for 25
years and are the largest

has a built-in

When

Japanese Recognise Audio
Excellence From Tannoy

European importer of domes-
tic hi-fi loudspeakers to
Japan. Tannoy are also
noted for their public ad-
dress systems which they ex-
port worldwide.

Norman Crocker, the chairman of
Tannoy, receives the Golden
Sound award.

Thousands of discs i

uy 12 DisCs over
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and rec FREE!

ANGEL COMPACT DISCS

Shop C3, MLC Centre (Castlereagh St.
Entrance) Sydney, 2000.

COMPACT DISCS
The CD Specialists

Classical, Jazz, Blues & Pop,
Orchestral, etc.

|UM OFFER —
PREM any period

n stock!

Card No.

ANGEL

COMPACT DISCS EASY
ORDER FORM

Fill in card details, attach your
required list. Ring on the HOTLINE
for availability & price.

(02) 235 3690
] Cheque/Money Order enclosed.

Charge my[ ]B/card [ M/card
[JAmex []Visacard

Expiry Date /
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r next oné

Signature:

Date: /
Telephone: (
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(Unsigned orders cannot be accepted)
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Sight and Sound News
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New Tape

Some time ago TDK set its
engineers the goal of
producing a high density
recording tape that pos-
sessed both ‘high coercivity
and a high resistance to
wear'. The results of their la-
bours led to the recent re-
lease of a new range of
audio tapes called the SF
range. It includes two metal,
three High position or type |
and three Normal position or
type | tapes.

The new tapes make exten-
sive use of Avilyn which con-
sists of a combination of fer-
ric oxide with cobalt. The SF
tapes are claimed fo be ex-
fremely quiet. TDK claim a
bias noise figure of 61 dB".

Jansson of
Denmark

This Danish company claims
that it is infroducing “The
New Standard Units  Hi-
Fidelity Sound”. It offers a
range of systems from the
Jansson  Concerto 2000,
which features a 100 watt
RMS amplifier, a digitally
synthesised AM/FM  stereo
funer and a host of other fea-
tures, to the Jansson Con-
certo 3000 which offers even
more.

The amplifier is rated at
200 watts RMS, the cassefte
deck has Dolby C and D as
well as metal tape facility,
and the fumtable comes with
the Ortfophon OMP 30 ca-
tridge as standard. There is
even a spare cartridge for
non critical listening such as
at paries. Compact disc
players and graphic equalis-
ers are optional.

already said:

FOR MUSIC LOVERS DISCERNING ENOUGH

e —
b """”"""""";"ﬂl |
> il
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Many people have been mass-marketed into believing that digital
‘music’ is superior to analogue reproduction. This new ORTOFON
MC-30 Super Cartridge will most certainly show you where this
theory goes completely wrong! Using pure silver wiring, Ortophase
phase/amplitude linearity and a pure platinum damping disc, the
ORTOFON MC-30 Super delivers directly to both ears the superior
musicality of high-class analogue reproduction. As others have

“ORTOFON has been terribly clever with this cartridge . ..
Yes, folks, this little beauty is a real champion.”’

Ken Kessler. Hi-Fi News, March 1987.
"“The MC-30S is a superlative tracker ... low frequency

erformance, too, is excellent. Highs are gorgeous -
smooth, open and sparklingly crisp.”

J. Gordon Holt. Stereophile, January 1987.
"Tracking performance was first-class, channel separation
excellent ... go for this cartridge if you want a sharp,
incisive sound of real refinement and explicit stereo.”
Alvin Gold. Hi-Fi Answers, April 1987.

orfofon

accuracy in sound

For full details and free brochures, please contact the Sole Australian Distributor, SCAN AUDIO or your nearest ORTOFON specialist.

SCAN AUDIO Pty, Ltd., 52 Crown Street, Richmond, Victoria 3121. {03) 429 2199,
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The world’s greatest
electronic show happens
but once a year

I¥'s on again in Perth

THE ANNUAL Perth International Elec-
tronics Show occupies a curious place in
the pantheon of such consumer electronic
marketing affairs.

[ts organisers, the West Australian Con-
sumer Electrical & Electronics Assoc Inc,
bill the event at Perth’s Claremont Show-
grounds as the biggest electronics show in
the country.

Definitions

Certainly with 218 companies represented
at the last show and just short of 94,000
visitors, including both consumers and
trade representatives, the show is a big
event on any clectronic-buff's calendar.

The organisers also say that similar
shows organised in the cast have failed to
get off the ground.

The IREECON show in Sydney is
thought to be larger. but it is different
being more concerned with radio and TV
products.

As the Perth show is a mixture of con-
sumer and trade. with a number of periph-
eral products like cameras tacked on, the
organisers lay claim to the show being the
biggest “consumer clectronies and home-
ware cxhibition Australia and South East
Asia has ever scen™,

In fact.the show is usually placed about
fourth in the clectronics show line up.

This year the show, to run from July 29
to August 2, has the usual mix of trade
and consumer products — the main ¢m-
phasis being on the consumer products —
with the stands covering about 10000
square metres of exhibition space over 10
pavilions.

One of the major traditional exhibitors
at the show is Yamaha. and with 1987
being the Japanese clectronic giant's cen-
tenary year the company has booked one
of the biggest stands to show only a few
sclected products.

Although the  much-awaited  Digital
Audio Tapes are not among the selected
products, there will still be plenty to keep
the audio buff happy.

Digital Processors

The most unusual of the offerings will
be the Digital Sound  Field  Processor
(DSP-1). Released only this year the
$1500 (recommended retail) unit has been
designed to re-create the sound and feel-

ing of a live venue.
Conncected to an existing hi-fi system

through a four-channel amplificr. the
DSP-1 generates the acoustic pattern of
reverberation and ccho felt at live per-
formances.

Yamaha's engincers went to a great deal
of trouble digitally recording the acoustic
performance of a scries of auditoriums,
ranging from major European concert
halls to intimate jazz clubs and large rock
CORCCrLS.

Using powerful computers they analysed
the results to design the DSP-1. The unit
has 16 standard venues. although almost
any variation can be programmed.

Ideally it should be used with six speak-
ers (two main and four “presence’ speak-
ers) but it can use tour.

Another new release to find its way
onto the Perth show's stands is the AVC-
30 Natural Sound Sterco Amplifier. which
can handle both audio and video imputs.

Yamaha's press blurb says the four-
channel AVC-30 makes a normal VCR
sound like a Hi Fi VCR and a normal
mono TV perform like a sterco TV, while
stereo sound from either a VCR or a TV
receiver can be further improved.

Hype aside. the unit functions like two
amplifiers in one with 100 waus per chan-
nel RMS available to drive a primary tront
pair of speakers. and a separate 20 watts
per channel to drive a rear pair.

But more importantly. the AVC-30 has
cight audio input sources and three video
inputs. which can be controlled through a
cordless remote control. These cight in-
puts mean that a CD playver. turntable,
two tape decks. a tuner and another VCR
or video disc player can be  accessed
through the unit at the push of a remote-
control button.

The unit has a recommended retail price
of around $900.

Apart from those two unis, the show-
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Perth Show

picce of the Yamaha stand will be the
company’s 1000 series products, including
the CX-1000 Digital Control Amplificr,
the MX-1000 Power Amplifier, CDX-1000
Compact Disc Player, and the NSX-1000
spcaker system.

Sony’s Display

Another big exhibitor. although with a re-
duced presence from last year, is another
Japanese clectronics giant, Sony.

This year. Sony has several new prod-
ucts to offer the gadget-hungry, with the
most interesting to the audio buff being a
compact disc unit for cars. The CDX-J10.
which can be combined with the XT-10
Tuner system to make a complete radio-
CD unit, is reportedly vibration and heat-
proof. As a result, says a Sony spokes-
man, the unit can be used in buses. boats,
or even airplanes.

A major feature of the unit is a maga-
zinc that can hold up to 10 CDs (one
magazine is provided with cach unit but
more can be bought). and due to the usual
sophisticated clectronics the user can ran-
domly sclect any track on any disc. The
unit can also be programmed to play a sc-
lection chosen from any of the discs in the
magazine.

Another feature of the CDX-J10 is that
all components such as the power ampli-
fiecr. tuner and the main unit can be
mounted in the trunk and controlled
through a small. remote commander unit.
mounted on the dash.

Among the other, now almost endless.
CD player offerings is Sony's portable CD
player. or Discman. Just short of two cen-
timetres  thick and  weighing only 430

grams, the Discman has most of the fea-
tures of a regular CD plus rechargable
batteries and a key-hold switch that en-
sures the function keys are not affected by
an accidental bump or jar.

Other Sony products to be display in-
clude the CCD-V30 hand-held video re-
corder, the Watchcam security system and
its Trinitron flatter TV screen.

Western Australian

Electronics

Apart from Sony and Yamaha most of the
other overscas distributors are represented
at the show. with Akai. JVC. and Pana-
sonic all major exhibitors.

However, the  Australian  electronics
firms. including a surprisingly active WA
clectronics  manufacturing  industry,  will
also be at the show in force.

The main focus for the local industry is
the Electronics Industry  Association of
WA (EIA). which this ycar has taken a
pavilion just inside the main entrance to
the showground. A complete pavilion, fea-
turing 17 companies exhibiting anything
from satellite communication ¢quipment
to encrgy management control systems, is
a major step forward for the association.

Last yecar a corporate sponsor, Parry
Corporation. helped out by occupying the
centre stalls. This year Parry Corporation
is still represented but only through its as-
sociated company ICOM, which specia-
lises in satellite communication gear.

Apart from displays by some local trade
manufacturers including Jemal Products.
which specialises in printed circuits and as-
sembly work, there are some innovative

consumer products to be found in the WA
EIA pavilion.

Onc such on the Beaver Corp stand is a
digital diary, a device designed to log
milcage from a car speedo cable. The user
can indicate whether the trip is business or
private and the result is a log of the car’s
milcage which can be sent to the taxation
department.

Among its trade products. Jemal has a
membrane touch switch. which has been
on the market for about 18 months.

The surface layer is polycarbonate ma-
terial which is reverse printed with the
various touch switches required. Those
switches are separated from the second set
of clectrical contacts by a specially-
designed polyester spacer layer.

That spacer layer keeps the two outer
layers separate normally. but it is also thin
and porous cnough so that when the outer
layer is pressed. an clectrical contact is
created.

Among the other local exhibitors are
W. J. Moncriceft. Professional Technology
and Perth Communications.

Overall, the EIA pavilion has rather
more trade exhibitors than the rest of the
show, but still has the attractive blend of
trade and consumer products that charac-
terises Perth’s annual function — the same
blend that has attracted enough visitors to
the show in recent years to ensure it re-
mains extremely successful.

Mark Lawson

Eﬁ»

FOR

$299!

calendar clock.

TURN YOUR APPLE COMPUTER INTO AN INTELLIGENT

¢ Super intefligent direct connect complete modem system for the Apple Il and App]élle. No
additional hardware, cabling or software is required. Viatel and conventional Commmunication software
is contained in hardware. Autoanswer, autodial and automode search. Incorporates a battery backed

¢ A keystroke converts it to a complete Viatel terminal. Viatel Frames can be easily dumped to disk,
printer or memory while online and subsequently reviewed at leisure. Viatel Identification and phone
numbers are stored and sent automatically. The maodem is capable of acting as a Videotext host in a
private closed user group network.
$299 RETAIL (INCLUDES S/Tj
AUTOMATIC ICE CO., 10 SMITH ST., CHARLESTOWN 2290 NSW

PHONE (049) 63 3188

0
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Discover Telecom Explorer
Cellular Mobile Phones.

Introducing Telecom Explorer. . . the range
of mobile phones that work on Telecom MobileNet,™
Australia’s expanding cellular mobile phone network.

Telecom Explorer lets you phone anyone,
anywhere, anytime.

With any Telecom Explorer mobile phone, you
can call anyone int Australia or overseas, from almost
anywhere in a MobileNet service area.*

There’s a wide range of Telecom Explorer phones,
including hand-held, attaché and car-mounted designs,
in eight separate configurations to cater for every need.

Telecom Walkabout.™ With you all the way.
A truly portable, lightweight phone, to keep you in
touch anywhere you go.

Telecom Attaché.™ Take it with you or leave it in
the car.

On the job or on the move! Attaché can be vehicle
only, battery portable only, or combined vehicle and
battery pack. And you can choose between four- or
eight-hour battery capacity.

TelecomTraveller™ Take the whole show on the road.

A specialised in-vehicle phone. Traveller’s striking
slim lines and sophisticated features are all designed to
assist your communications mobility and boost your
personal productivity to new levels.

All Telecom Explorer mobile phones are backed
by comprehensive nationwide service, and expertise in
mobile phone communications. So explore our range
now. It can only be better for your business.

*As at 1/6/87 MobileNet operates in Sydney and Melbourne. Other centres are progressively being introduced.
™Trademark of the Australian Telecommunications Commission trading as Telecom Australia.
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BUYERS GUIDE TO
CELLULAR RADIO

Cellular radio has now reached most
cities in Australia. Telecom claims that
the new service is the greatest thing
since Alexander Bell spilled acid on his
trousers. By now most of us are aware
how the new system works and its
immense flexibility. What we may not
know, however, is the cost of the new
machines. Therefore, true to its tradition
of turning night into day, ETI gives you
the most comprehensive buyers guide to
cellular telephones published anywhere
in the world.

Why the Mobiletronics
Pocketphone from
Piranha is the Best

You'll find the smallest, lightest and most advanced §i
cellular phone in the world is available from
Piranha — the Mobiletronics
Pocketphone.

It measures 185 x 74 x 29mm, weighs
500gms, fits in your shirt pocket,
operates from your car, boat, office,
home or beach with no installation
required.

Itlasts up to 7 hours on standby with |
up to 1 hour conversation time
without recharging which may be
effected via your car cigarette
lighter, has a range of 25 features
incl. 32 character display, 99
number memory and may be
leased for $42 per week which
includes 12 months free insurance
or $5,500 full price.

For a personal demonstration
anywhere in N.SW. contact

PIRANHA COMMUNICATIONS

Cnr. New South Head Rd and Ocean St., Edgeclitf
Tel (02) 327 5646

All other states, contact:
Mobiletronics Pty Ltd, 12-14 Leveson St.,
North Melbourne, Tel (03) 329 1833 JFM108KD
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10 SOUND INSIGHTS, AUGUST ‘87

DD DD VZIZIXIXIOD
L Y TO0OMMO = =D C
nNn AN < OO0~ r+r3 A
Do - =\ N m -
—————— ~ —-c €30
o m ~OOCW <
n - 3 = =0
own un x
33>
-
n
w
OO0 —4WZP VLI O
o oD 3IYr XM OO
rCrreeacr —~0
H < M X e = B
LH DU 2N O —~-0 8
Q= NG - - AP &
SR ® >0 )

L] N e

3 m [ad
S 4N DOGN S C
P N CUNRNN RN OO
DODDODUNISDD VDD
BT R oo
3333433 33>

[

e

-

w
PP2PDPDPADPZAIAIZD
acaaad =-~MMO M -0C
€CCCC =T =0 o=+ 3 =
[ [ Bl N
33330 w N—=ngas
nnnnNno>3 O~0UT
MmO MDMAM3I e~ 333 I
aaao - o w o

3 3 > bnd
[« NeNeNel o £ [od a
0 o0Q0 0 = n -
38333 ] R ]
BUBDLUANUWUNWADDLUWUW
SENSAGISI AR I
YN NEeEON e
OO NNONNNNNNDR
N 0L AN OUW OD W
guﬂsm N e aw
¥ X ¥ X X X X X X XX
x
N D - == N= NN NN
N = O DN QQ NS
85!@'— RNOUAVE o8
* X % X X X X X X X X
x
N W o =N NN WD DL
AW NWupAD QD
- . [ ] ]
L]
(= N NN R WN-
H s Qu (2 ] N O
N
WHUWW HuUWueaauwuwuw
L T I R I I I
b= e e b b e e e (N b= b b b
e L oy -
[ 3 S S S N cAaAD
MMM I IS
MY 3NN XXX
o e be bm pa N] b b O b= (] O =
oL NEON 8
e e e N = RN NN
VHNDV D~V —~WRNUWDD
MY MY XYY NN X
MUY 3N
el N R N ]
] anccvemEl
LA L]
MM I 33X S

MUY YN NN NN 3N

MY NINN I3 33

NN NN

O3S —=D0ONS 3
[ ] aw w

Manufacturer

Model

Country of origin

Distributor

Price

Warraniy

Werght

of power {wans)

Sensuiviry

Portable

Hands Free
Dugins on Display
Kevs on Pad
lLock

Call Charging

Memonies

Horn Alurn

Scrancl Pad

Daie Facilny

Banery Lite




'

Why buy a
cellular phone if it won't
fit your pocleet?

ROAM® NSVC® CAlLe CHoEe

i
i

The single reason for the success of the new
cellular phones is their portability. But only the
Mobiletronics Pocketphone is so portable it can live in
your pocket. And that's where you really need a
cellular phone. 32 character display, connection for computer and fax

Your Pocketphone goes wherever you go, SO you  viaamodem*, three forms of charging and a 99 number
can make or take calls anywhere within the cellular memory.
network; from inside buildings, outside on the golf Call today for an obligation-free personal
course, at your office or home. And because there'sno ~ demonstration.
installation required you can use the Mobiletronics * Avaiagse 3000

MOBILETRONILS
POCKETPHONE

The smallest, lightest, most advanced cellular phone in the world.

Pocketphone in your car or even in taxis.”

What's more, this miniature marvel offers more
features than any other phone, with no less than
38 user-friendly functions. For example, there’s a

Head Office:
MOBILETRONICS HOLDINGS
PTY.LTD.

449 Punt Road,

Richmond Vic. 3121.

Phone (03] 427 0133

MOB2746

New South Wales Enquiries: RYDA CELLULAR
PIRANHA COMMUNICATIONS COMMUNICATIONS
218-220 New South Head Road, 80-84 New South Head Road,

Edgechff NSW. 2027
Phone (02} 327 5646

Edgechff NSW. 2027
Phone (02} 327 3190

Other Branches: Petersham, Bankstown,

Chatswood

Queensland Enquiries:

MOBILETRONICS (QLD}

123 Eagle Street,

Brisbane Qid. 4000

Phone (07) 834 5030
{07) 834 5034

Telecom Endorsed Supplier Telecom Permit No. C86/81/138
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SUBSCRIBE NOW!

to ELECTRONICS TODAY INTERNATIONAL yogein

for one year and not only do you receive a free Travel Alarm Clock, but
you also have a chance to WIN a trip for two to Thailand’s exotic Bangkok
and Pattaya Beach.

ELECTRONICS TODAY INTERNATIONAL gives you an interesting and au-
thoritative insight into electronics, computers, Hifi and communications.

THE PRIZE: A return trip for two people flying Thai International to Thailand,
visiting Bangkok and Pattaya. A total of 8 days and 6 nights accommodation,
breakfast and a set of transfers are all included in this exotic trip.

THE FREE GIFT: A stylish Travel Alarm Clock in Burgundy Leatherette. (See
Free Gift pane! for details.)

IF SUBSCRIPTION COUPON IS MISSING Enclose cheque for $35.40
N AN
AT ..o
........................................................................................... Phone...........cococvvvne

Send to: FREEPOST No 4, THE FEDERAL PUBLISHING COMPANY
PO Box 227, Waterloo, NSW 2017. (No stamp required)
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Thai Airways International 747

Siam Sayshore Hesort Hotel s on the farthest tip of South Pattaya’s beachfront, close
to Pattaya village. Tennis lessons are available, as well as many watersports. With three
restaurants, two bars and a nightclub, the Siam Bayshore Resort Hotel has all the charm
and hospitality you could wish for.

Mandarin Hotal is a first class hotel conveniently located in the city centre, with beauti-
fully appointed rooms decorated in Thai silk and cottons. There are three bars and night-
spots to suit your mood. An excellent restaurant, 24 hour coffee shop, pool with sundeck
and 24 hour room service.

The Grand Palsce. Bangkok. Former Royal residence unequalled in the world for its or-
nate architecture. *. .. One of the most beautiful places on earth and home of the most
revered Emerald Buddha — carved from a solid piece of jade.”

Tha food — & spicy tale. You must try Thai food. It will be on the menu in at least one
of the restaurants in your hotel. Enormous amounts of time, patience and talent go into
the preparation of traditional Thai dishes.

Shopping — u plessant surprise. The shopping is really great, and excellent value.
You can have clothes made to measure, or pick up sophisticated fashions in some of the
ultra-modern department stores, boutiques and shopping squares.

There's a promise of marvellous food inflight, including some taste-tingling Thai delica-
cies, free drinks, free stereo headsets, first run moves and individual attention to your
comfort and enjoyment. The Thai people consider friendliness, good manners, courtesy
and hospitality essential to their daily lives. And nowhere are the unique characteristics
of a country more evident than on Thai, the National Airline of Thailand.

‘he Chao Phya Hiver is Thailand's lifeline. It's worth an hour or so just to watch the
endless procession of water traffic — heavily laden barges, the ubiquitous long-tail
boats, commuter boats and pleasure craft. Across the river is the Temple of Dawn, with
its intricate mosaics of antique Chinese porcelain. And one of the most enjoyable fea-
tures of a visit to Thailand is the genuine friendliness of the Thai people. No wonder they
call it the Land of Smiles.

Transfers on your trip will be courtesy of World Travel Service

L=

Siam Bayshore Resort Hotel, Pattaya |
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The Grand Palace. Bangkok.



SEE
SUBSCRIPTION
COUPON

Thai

Thai Airways Intemational Ltd

CONDITIONS OF ENTRY

1. The competition is open only to Australian Residents autho-
rising a new/renewal subscription before last mail September
30, 1987. Entries received after closing date will not be includ-
ed. Employees of The Federal Publishing Company, Thai Air-
ways International Limited and their families are not eligible to
enter. To be valid for drawing, subscnption must be signed
against a nominated valid credit card, or, if paid by cheque,
cleared for payment.

2. South Australian residents need not purchase a subscrip-
tion to enter, but may enter once only by submitting their
name, address and hand-drawn facsimile of the subscniption
coupon to The Federal Publishing Company, PO Box 227,
Waterloo, NSW 2017.

3. Prizes are not transferable or exchangeable and may not
be converted into cash.

4. The judges decision is final and no correspondence will be
entered into.

5. Description of the competition and instructions on how to
enter, form a part of the competition conditions.

6. The Competition commences on July 1, 1987, and closes
on August 31, 1987. The draw will take place in Sydney on
September 3, 1987 and the winner will be notified by tele-
phone and lefter. The winner will also be announced in The
Australian on September 7, 1987, and a later issue of this
magazine.

7. The prize is: A return trip for two people flying Thai Air-
lines economy class Bangkok with 8 days and 6 n|?hls ac-
commodation. Breakfast, one set of transfers to and from the
International Airport in Bangkok and your hotel are inciuded.

8. Passports, visas, insurance, departure taxes, transporia.
tion between any other destination, iImmmuigration formalities,
transfers to the nearest Thai Airlines International departure
Airport, are the responsiblity of the winner. The promoter ac-
cepts no responsiblity for any delay, cancellation, accident.
personal or property damage ansing from and:or in connec-

g

gonEvr:lI:ra]r:lhse Lv:;g: ‘mée.a e of 18 years will be required to This leatherette TRAVEL ALARM CLOCK is
. Ul . .

pominate a guardian log accompa?w them on lhee;:l Jjourney the ideal companion fOf any traveller. The
o dineyiwin: LCD readout gives the time and date, along

10. The winner and their companion agree to abide by the . A . "
booking conditions as laid out in the lgoyal Orchid Holiday with an effective alarm. Lightweight and

1B§c;csr.lure. All travel must be completed by September 3, compact, the alarm folds away for use in a
e o R ol sk Rl i briefcase or handbag. The gold-colour cor-
ourke Road, Alexandria, ) . Permit No. . A 0 A

1ssued under the Lottenes and Art Unions Act 1901; Ralfles ner trim and face give a STY|ISh finish.

and Bingo Permits Board Permit No. 87/635 issued on
28/4:87; ACT Permit No. TP87 317 issued under the Lotteries
Ordinance 1964.




Louis Challis looks
at the NAD 6300,
and finds it

fancy, but not flash.

Five features in
a good box

L

SINCE THIS BRITISH company was
founded NAD had tended to assume a low
marketing profile. However over the last
ycar. I and other reviewers. have noted a
change in their marketing philosophy. No-
where is this more evident than in the un
derlying design philosophy of their latest
compact cassete recorder, the NAD 6300,

At a time when most of the other manu-
facturers are tneding to stress operational
simplicity and brash visual impact. NAD
arc stressing visual simplicity and opera-
tional complexity. The NAD 6300 comes
with some revolutionary design advances,
all of which have been developed by other
companies in America, Denmark, Norway
and Japan.

Compensated Automobile Reproduction
(or CAR for short) is the most interesting
design feature of this cassette recorder.

This is a circuit that provides both con-
ventional dynamic compression character-
istics and supplements these by a low level
‘loudness boost’. This solves one of the
most obvious problems when attempting
to listen to pre-recorded programme con-
tent in a car, bus or commercial vehicle —
which is that soft passages and bass notes
disappear into the mud.

The second attractive feature of the
NAD 6300 is the incorporation of the play
trim circuit which was developed by Dolby
Laboratories in the USA in collaboration

with NAD. The advantage of the ‘Play
Trim Circuit® is that it provides a simple
means of adjusting frequency response so
as to compensate for variations in record
head azimuth and high frequency losses
due to tape saturation. Had this circuitry
been incorporated in the playback re-
corder after the Dolby circuit the result
would have been hardly worth the trouble
as the Dolby circuitry would have nullified
any perceived advantage. Dolby Labora-
tories realised this and consequently have
incorporated the ‘Play Trim Circuit’ in
front of the Dolby noise reduction
decoder circuit. The location provides a
simple means of ‘audibly’ adjusting the
high frequency equalisation in the octave
bands centred on 8 and 16 kHz to ensure
optimal sound quality.

The third attractive feature of the NAD
6300 is its incorporation of the HX pro
head room extension circuit which origi-
nated in the Bang & Olufsen Laboratores
in Denmark. This particular circuit elimi-
nates the need to have fixed levels of bias,
with its consequent risk of ‘under bias’ or
‘over bias® of the signal. The HX Pro-head
Room circuit constantly monitors signal
level and frequency content during record-
ing. It varies the level of the ultra-sonic
bias signal so as to optimise the bias level
to suit the presence of the dominant low
frequency or dominant high frequency

content, whichever is the more significant.
Unlike the variable bias controls or adjust-
ment circuits contained in most other
notable top of the line cassette recorders
like the Nakamichi ‘Dragon’, the HX Pro
Head Room Extension circuit is fully au-
tomatic and minimises the need for you
to carry out any special function or take
any specific precautions.

The fourth interesting feature of the
6300 is its incorporation of the dyneq cir-
cuitry which was developed by Tanberg of
Norway, where dyneq stands for Dynamic
Equalisation.

Most circuit designers, as well as many
of the purchasers of their equipment, have
been disturbed by the strident treble that
most cassette recorders produce. It seldom
sounds precisely the same as the original
recording. Tanberg, the major Norwegian
manufacturer of tape recorders overcame
this problem by varying the level of
equalisation so that at low signal levels the
equalisation signal is increased to improve
the quality of the recorded high frequency
signals, whilst at high signal levels the cir-
cuitry reduces the level of equalisation to
avoid saturating the signal. The dyneq cir-
cuit is also automatic, only operates dur-
ing the recording process and once again
requires no user adjustments.

The fifth feature of the 6300 cassette re-
corder is its use of a ‘non symmetrical dis-
persed resonance dual capstan tape trans-
port system’, which Nakamichi developed
in the mid 70’s. It’s had a dramatic impact
on audible wow and flutter since that
time. The advantage of this system is that
there is no common capstan rotational
speed which can give rise to inter-drive
resonances, which are so readily converted
into an unwanted wow modulation compo-
nent in your music.

The sixth and best feature is the incor-
poration of the other five ‘avante garde’;
features in an inordinantly ‘Plain Jane’
gray wrapper which is now the hallmark of
NAD equipment.

The Box
The front panel of the NAD 6300 fea-
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tures a green power ON/OFF button at
the left hand end of the panel, immedi-
ately above a black OPEN button, which
opens up the cassette well. This is an er-
gonomic mistake. A far greater separation
between these two buttons, or better still,
an illumination of the power ON/OFF
switch would have been far more sensible.

Immediately to the right is the cassette
well cover, which incorporates a sensible
clear window in the cover through which
the tape condition may be viewed. At the
right centre of the front panel is a rear il-
luminated escutcheon with two switches to
the left labelled MODE and RESET.
MODE toggles the counter between a
lapsed time counter mode and a tape and
counter mode. The RESET button resets
the counter to zero or the time elapsed
counter to zero, without affecting the
other timing functions.

The counter utilises large and easily
read LEDS with 10 mm high numerals,
whilst the recording level display incorpo-
rates a series of green rectangular bars
covering the range —20VU +1VU and
amber light emitting diodes for the range
+3, and +5VU. The last light emitting
diode at +8VU is red and provides suit-
able warning of potential over modulation.
Above the recording display are two re-
cessed light emitting diodes in the front
pancl, onc green to indicate selection of
Dolby B, and one amber to indicate the
selection of Dolby C. At the right hand
end of the front panel is a large recording
level control with a cleverly designed re-
cessed balance control neatly protected
within the confines of the outer knob. At
the centre of the front panel, below the
clear escutcheon, is a red RECORDing
button and the CAR control. The first in
the line of controls below is on elongated
white PLAY button together with four
small and inconvenient black buttons for
PAUSE, FAST FORWARD and FAST
REWIND. These controls should really
have been colour coded or provided with
a slightly wider seperation. The five re-
maining controls are a toggle switch for

DOLBY B, DOLBY C and OFF, a
PLAY TRIM control with centre indent
and calibration points of +5 to -5, an
INPUT MONITOR switch, which allows
you to monitor from signal or from tape at
the output terminals on the rear of the re-
corder, a FINE BIAS control with settings
of +5 and a tape selector switch for nor-
mal, CrO, and metal tapes.

The rear of the cabinet has two pairs of
colour coded input and output RCA co-
axial sockets for left and right channels, a
multiplex filter switch which rejects signals
above 15 kHz and which would adversely
affect the Dolby noise reduction process if
recording from an fm receiver or tuner.
Much to my surprise this cassette record-
er, unlike the other imported cassette re-
corders on the market, sensibly incorpo-
rates an unswitched ac accessory output
socket. This would not be unusual in itself
if it were not for the fact that this is one
of the first pieces of imported equipment
which has the socket designed to accept
Australian standard mains plugs.

The inside of the unit is rather impres-
sive with one large phenolic mother board
at the base of the chassis, six other printed

+10
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circuit boards of varying sizes, and with
appropriate inter-connections by ribbon
cable supplemented by a reasonable
amount of conventional wiring harnesses
to boot. The number of large scale and
specially integrated circuits was rather in-
triguing, one of which, I noted, was unla-
belled. Although the printed circuits are
phenolic. the masking and protection of
the back of each of these boards has been
exccuted to full professional standards and
the quality control and finish is by no
means cheap. The tape drive in particular
is solidly manufactured with a preponder-
ance of metal components to achieve rug-
ged rigidity and durability. The electrical
connections of the unit have also been
manufactured to comply with the lastest
SAA requirements and I gained the im-
pression that this unit has been laid out to
achieve simple maintenance or adjust-
ment, as and when required.

Objective Tests

The objective testing was relatively
straightforward even though this unit in-
corporates a large number of unusual cir-
cuits. The replay frequency response
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Figure 1: Frequency response. Top is Type 1 reference tape (Maxwell UDXL), centre Is
Type Il (TDK SA) and bottom Is Type IV (TDK WA). The traces are offset by 10 dB for the

sake of clarity.
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Five Features in a Good Box
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Figure 2: Record to replay reponse at —20 VU. All the traces are displaced for clarity.
Top Is a Sony HF-S90 (Type 1) with Dolby B. Middle is a Denon DX8/60 with normal bias
and no Dolby. At the bottom is a Teknics RT 60MK, also with no Dolby and normal bias.

chracteristics of the unit exhibited ex-
tremely smooth and unusually flat replay
response for all tape types (sce figure 1).
The drooping high frequency response of
the type 11 and IV tapes arc the result of
minor differences in azimuth alignment
between the original recorders used for
the reference tapes and that provided by

this cassette recorder. By contrast the
record to reply frequency responses at
—20VU provided by examples of type I,
type Il and type IV tapes, without any
special adjustment of the controls, arc
particularly impressive. As you will note
from the results these responses arc al-
most ruler flat between 50 Hz and 10 kHz

with acceptable equalisation bumps below
and meritorious responses above. This
particular set of record/replay frequency
responses display show the benefits of the
Dolby HX Pro and the Dyneq circuitry
which shows up to great and unquestioned
advantage.

The effects of adjusting the bias control
are quite significant and with bias set at
centre (normal) and + 5 settings with type
I and type Il tapes results in fairly sub-
stantial differences in recorded linearity,
particularly with the maximum bias which
results in a rather unhealthy high fre-
quency boost. By contrast reducing the
bias to minimum tends to linearise the fre-
quency response at the high frequency end
and the typical 2 to 4 dB droop is neither
disturbing, nor do 1 believe unacceptable.
The ‘Play Trim Circuit’ provides a very
convenient and effective means of adjust-
ing your high frequency cqualisation with
typical adjustments amounting to as much
as 3 dB over the critical 5 to 12 kHz re-
gion, although you have to have good
hearing to be able to make full use of its
potential.

A one third octave analysis of back-
ground noise reveals that the A-weighted

richter

Leisure Sound is very proud to be
associated with Australian made Richter
loudspeakers. We have always believed
that quality speakers could be made in
Australia and Richter have proved that
they can compete with the best from all
over the world.

When we select products for sale
at Leisure Sound we do not base
our selection on name or
reputation, we look for quality,
value and excellence in sound
reproduction. that's why so
many “now” well known brands

like Richter speakers were first

seen at Leisure Sound.

As David Frith said about the
Richter Merlins in the SMH
Pink Guide “We have heard
nothing like that sound quality from such
tiny boxes, except perhaps the British
made Rogers LS/35As, which are sheer
delight” But the dollars decline has put the
Rogers at well over $700 a pair, the
Merlins cost — wait for this — just $399.

First at
Leisure Sound

1

“CONGRATULATIONS RICHTER”

—_ ound

Cnr Military Rd & Glover St Cremorne 908 3611
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NAD 6300 STEREO
CASSETTE RECORDER

Dimensions: 435 mm wide x 120 mm
high x 250 mm deep

Weight: 5.9 kilograms

Manufactured by: NAD Electronics
in Japan

R.R.P.: $1,299.




signal to noisc ratio with Dolby B is 64.5
dB (A) with respect to 0VU and 67.5 with
respect to the 3% third harmonic distro-
tion (at +3VU). The A-weighted signal to
noise ratio with Dolby C is a very healthy

I MEASURED PERFORMANCE OF NAD
4 MODEL 6300 CASSETTE RECORDER

Serial No. 703012858
RECORD TO REPLAY FREQUENCY RESPONSE AT —20VU:
Lower . Upper
Tape Dolby ~-3dp MaxPomt ~34B
Point (R Point
Sony Below Above
HF-90 “B" IN 10Hz +1dB 15Hz 20kHz
Denon Below Above
DX8:60 out 10Hz +4.5dB°  20kHz  20kHz
Technics Below Above
RT-60MX  OUT 10Hz +1,5dB 15Hz 20kHz
* Can be reduced with bias adjustment
SPEED ACCURACY +10%
WOW AND FLUTTER
wWOow Average Less than 0.1% P-P
FLUTTER Unweighted 0.06% RMS
Weighted 0.02% RMS
HARMONIC DISTORTION
TAPE: SONY HF-S90
100Hz 1kHz 6.3kHz
ovu: 2nd 346 40.5 546.1
3rd 40.3 49.7 375
4th 57.4 — 52.5
Sth — = —
THD 2.1% 1.0% 1.36%
-6VU 2nd 39.1 ~50.0 =
3rd 559 ~67.3 -49.2
4th = = -54.2
Sth — — —
THD 1.12% 0.32% 0.40%
MAXIMUM INPUT LEVEL
{for 3% third harmonic distortion at 333 Hz)
TAPE SONY HF-590 +3 VU (INDICATED)
TECHNICS RT-60MX +3
DYNAMIC RANGE
TAPE SONY HF-590
Dolby Out 55.0dB(Lin) 59.0dB(A)
Dolby In (B) 60.0dB(Lin) 67.5dB(A)
Dolby In (C) 61.0dB(Lin) 75.0dB(A)
ERASURE RATIO
(for 333 Hz signal recorded at OVU)
TAPE SONY HF-590 -83.7dB
TAPE TECHNICS RT-60MX ~76.7dB

dB  Fotentiometer Rlnq' _5 O 48 Rectifrer_RMS {ower Lim rwq 1Q ou We. Speed. 3/Smm/sec. Plpov Speed: _3_mm/eec.
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Figure 3: Swept frequency signals on NF S90 tape using the CAR circuit In 10dB steps.

72 dB (with respect to O0VU) and is 75
dB(A) with respect to 3% third harmonic
distortion level.

The channel separation is 75 dB at 1
kHz which is unusually high (and good)
and which then smoothly drops to a figure
of —46 dB at 20 kHz.

An unusual and most interesting set of
curves is provided by the family of curves

produced by the recording of swept fre-
quency signals between 10 Hz and 20 kHz
at level settings corresponding to 10 dB
steps from 0 to —60 dB with the CAR
switch activated during the recording
phase (see figure 3). As you will note
from the level recordings this results in a
set of curves with an unusual mid band
compression characteristic for signals lying

KIT SP

We're talking about the exciting David
Tilbrook designed speaker kit which
uses VIFA's high performance dnvers
from Denmark; his 2.way, digital-ready
100 Watt capable masterpiece. The
name Tilbrook is synonymous with
brilliant design and performance
characteristics and this system keeps
the legend alive and well. When you
compare the price of this kit with similar,
fully imported loudspeakers, you will be
saving from 55% to 60%!

The performance of the speakers is
outslandlng, Auatralian Hi-Fi

? azine recently acclaimed: “Well,

itbrook and Scan have certainly

done their homework. The AEM -6102
Is simply superb. A very accurate
design and exhubits remarkable low
levels of colouration and distortion -
across the board. ™

Such performance can only be
achieved when every component is just
right and the drivers are of advanced
construction. Which is why VIFA drivers
are used and preferred as origina!
equipment by many of the world's most
acclaimed loudspeaker manufacturers

AEM-6102

EAKERS.

Nearly a thousand of the AEM 6102
speakers have already been built in
Australia with superb resuits. For only
$799 a parr including dnvers, pre-built
cross overs and flatpack cabinets you
can be the owner of one of these sonic
masterpieces.

For more intormation, please write to:
Australian Sole Distributor:

SCAN AUDIO Pty. Ltd.,

52 Crown Street, Richmond, 3121.
Telephone (03) 429 2199. Telex 39201.
Genuine O.E.M. enquiries welcome.

Stocked and demonstrated by:
NSW: All Jaycar Stores (02) 267 1614.
QLD: Jaycar, Buranda (07) 393 0777.
Qid Stereo/Visual (07) 37 7433,
VIC: Radio Parts (03) 211 8122.
Rod Irving Electrs. (03) 663 6151.
TAS: NWS Hi Fi, Burnie. (004) 31 5633.
Quantum, Hobart. (002) 31 0088.
SA: Eagle Electronics (08) 271 2885.
International Sound (08) 212 5006.
Miltronics (08) 42 3781.
WA: Alberts Hi Fi, Perth (09) 322 4409.
NT Sound Spectrum Darwin (089) 81 5060.
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ISALE

] T
CRALZY FACE CELEBRATION

[ NEW STORE OPEN IN FAWKNER (VIC)

CONTINUES

I&ANNERS

Top quality

FERRIS AUTO
STOP AM/FM

$81°%:

brand
digital
model with
all wanted

features.

GRAPHICS

oi%['ﬁ'cg

HATADI
AM/FM
RADIO/CASSETTE

55998

SOUND 4
VALUE AT

53 998

I\\'
l‘(

NEW 40 CHANNEL
6/E BOOMER CB

7
K.

The Original
TELEPHONE
LOCKS

Were

$4.99

NOwW
TO CLEAR

$1..

40ch AM CBs
$ 98

Compcc7'40§| AM CB

with all wanted features

including dhgital disploy

E* H/DUTY CB
i © SAVINGS

WITH BALL
e $10 OFF AT

197

LIGHT CB
Springs

ssso
UHF 6DB

BASE
ANTS

55998

5 WATT

WALKIE TALKIES

*99..

Top quality set by
Gardner Electronics

I $1299

@ Built tough for
Australian conditions
®Full 2 year G tee

sia=ne

We

HATE
the opposition
and will do any

SPEAKERS
§as
39%

PUSH BUTTON | deal to t"e"*
CAR RADIOS them!
$50% | TRY usm

NATIONAL CARONER

Radio Cassette V&= 4 Fietibomes

Ay

SLASHED TO

FANCY BOX TYPES

CB BASES

Normally $5.99

NOW *1%

$1909%
ey FOR
HOME
g BASE
ANTENNA
matcHers *19°%

51297

FOR THE MAN WHO
WANTS THE BEST

Full 2 year guarantee
with automatic replace-
ment if it should falter
All wanted features bulk
price  Hefty 14 watts
output etc. etc. Built
solidly for Aust tough
conditions

General Electric
40ch AM CBs

*109°

UHF sets are PLUS
TAX it applicable.

PRICE PLEDGE

We guarantee to beat
any current quote
given by any other
dealer anywhere in
Australia. by an
absolute min of 10pc¢
on any quote under
$100 and $10 on any
quote over $100. This
is 3 written pledge and
is irrespective of how
theap the quote is. We
an categorically state
this because with 1
stores across  Aussie,
we are No 1 in car
sound and CB. Other
dealers may say we are
crazy  (well we are!)
our prices prove it and
we mean business.

3-WAY FLIP TOP
BOX SPEAKERS
30 WATTS

s4998PAIR

RLEC
o

Power

supplies 34998

HELICAL

RODS

CRA/ZY KEVIN from
the Kellerberrin
Home and Leisure
Centre s now a
CRAZY FACE Agent
and orders can be
placed directly with
CRAZY KEVIN
(Pictured above )
OTHER AGENTS
AND FRANCHISES
ACROSS AUSSIE
WANTED!
Interested partres
should write an inhal
letter of introduction to
Mr Gardner Gardner
Corporation. 1389
Albany Highway.
Canmngton 6107

i

HOME BASE
ANTENNAS
55498
cB
MIC CLIPS

99°

}
ILLEGAL!!! |
LINEAR 5999 f
AMPS | ;5 10
149% | s 50%
NEW AGENT | HUGE RANGE
WI
CB RADIOS
Yacht, B?q'
= -jnu‘-"l

}

BRANCHES ACROSS AUSTRALIA
® W.A. Phone 451-9511 For Details

® S A. Phone 277-6604 For Details
e VIC. Phone 312-2311 For Details

e Very soon also in QUEENSLAND
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CUT OUT AND KEEP

Five Features in a Good Box

in the range —20 to —30 dB. At levels
below —30 dB the superimposed loudness
contour type response is far more accept-
able and desirable.

The wow and flutter characteristics are
relatively good and both the weighted and
unweighted flutter figures are first class
and confirm the merits of the diffused
resonance tape transport system.

The speed accuracy of the unit is 1%
high and the erasure ratio with both type I
and type IV tapes is exemplary.

In practical use the NAD 6300 deck cas-
sctte recorder is extremely easy to use, re-
quires no special use of controls or sct-
tings and yet provides first class perform-
ance, almost without trying.

Subjective Tests

[ played a number of pre-recorded tapes,
many of which had been recorded on a
Nakamichi ‘Dragon’ recorder and which
sounded cvery bit as good on the NAD
6300. I then proceeded to record a num-
ber of tapes with the NAD 6300 for audi-
ble asscssment by referencing them against
the original programme content. [ was
suitably impressed by the extended high
frequency response, by the adequacy of
the signal to noise ratio. particularly with
Dolby B and Dolby C encoding and the
relative lack of stridency which many cas-
sctte recorders display.

From a technical standpoint the incorpo-
ration of the CAR facility is one of the
most important features that this recorder
provides. [ recorded two demonstration
tapes to cvaluate in my own car. They
confirm my existing belief that it is essen-
tial to reduce the dynamic range of one's
programme content if one intends to listen
to it in a noisy enviroment. With the win-
dows open to maximisc intrusive noise, a
tape recorder with the characteristics open
afforded by the CAR circuit sound far
mor¢ natural than the same programme
content recorded without it. It should also
be noted that the degree of naturalness of
that sound can and does change apprecia-
bly when compared with the original pro-
gramme content.

The NAD 6300 recorder is unquestion-
ably the best cassctte recorder that NAD
have yet produced. It offers a perform-
ance which is truly “avante garde’ and in
the top league for cassette recorders in the
under $2000 bracket. Its attributes are
many and apart from the crgonomic fea-
tures which 1 have criticised. it has no per-
ceived vices. This is one cassette recorder
that I would not be scared to buy nor to
reccommend to anvbody in the market for
a new recorder. ®




PlayTrim

Difference.

The new NAD 6155 semi-
professional cassette deck is
one of the few decks available
at any price that can make a
virtually perfect copy of to-
day’'s most demanding source
— the compact disc. This is
achieved with the use of a
brand new circuitry . .. Play-
Trim™

Playlrim™ was developed in
collaboration by NAD and
Dolby Laboratories, to deal

= 7

with the variations in high
frequency response that of-
ten occur in cassette record-
ings — especially in tapes that
were recorded on one ma-
chine and are being played
on another. Thanks to Play-
Trim™, the NAD 6155 is the
only cassette deck that can
bring your old tapes back to
life.

As your cassette deck spe-
cialist we invite you to audi-

e T T I

tion the NAD 6155 today and
experience the Playlrim™ dif-
ference.

NAD

AN UNCOMMON COMPANY.
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A rundown of stereo
TV sound production
and how it

differs from mono.

The extraction of
i-fi stereo TV sound

PICTURE
CARRIER

Figure 2. Typical tuner
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Figure 1. Standard TV channel transmission 7 MHz wide.
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NORMAL MONO TV sound. as used in
Australia for many years, employs com-
mon demodulation of the picture and
sound intermediate frequencics (IFs). This
requires that the second sound IF be su-
perimposed over the picture information
and separated by a filter being final pro-
cessing (intercarrier sound).

The system is prone to unwanted inter-
modulation, or carrier buzz, between the
video, sound. chroma and other carriers.
The effects can be reduced by the use of

synchronous detectors but this technique
limits the picture bandwidth and is de-
pendent on fine tuning. Figure 1 shows
the standard TV channel; Figures 2 and 3
show typical TV tuner and IF characteris-
tic curves. Figure 4 shows the basic TV
tuner/IF and demodulator in block dia-
gram form.

One way of improving TV sound would
be to transmit a completely separaté
sound signal. This would require the
development of very high quality tuners

and a change in broadcasting standards.
However, an alternative and more im-
mediate system has been developed called
quasi-split sound. In this system, the inter-
carrier process is employed, but the IF
carriers are separated at the tuner output.
This allows the picture and sound filters to
be arranged separately, improving both.
Figure 5 shows typical filter characteristics
for picture and sound IFs.

Some of the advantages of this system
can be enumerated as follows:

1. Less is demanded of the tuner in rela-
tion to oscillator stability and accuracy of
tuning.

2. The sound/picture carrier ratio is no
longer critical.

3. There is improved suppression of un-
wanted video content in the sound chan-
nel.

4. There is improved sound-signal-to-
noise ratio with weak signal input.

5. Attenuation of the sound carriers in
the video channel is achieved eliminating
interference especially to the chroma sig-
nal.

6. There is improved video bandwidth
benefiting the reception of teletext and
improving picture definition.

Beginning at the first sound IF filter, we
can take a closer look at stereo sound cir-
cuits. The IF filter is a double bass filter
arranged to pass the picture and the two
sound carriers, attenuating much of the
video carrier lower sideband (see Figure
6). It is important that the video carrier
upper and lower sidebands have equal am-
plitude characteristics and that sound car-
riers are no longer attenuated.

The sound IF filter is followed by a suit-
able quasi-split sound IF amplifier chip
such as a TDA2545. This IC also includes
a synchronous detector and internal IF agc
control. Its output is the two sound IF car-
riers at 5.5MHz and 5.742 MHz. fre-
quency modulated with the stereo audio
information.

The 5.5 MHz carrier is modulated with
Ya(left + right) information. This is the
audio signal reproduced by normal mono
sound receivers. The 5.742 MHz carrier is
modulated with right information only. It
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Gerry Nicholson
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Figure 4. Typical TV tuner/IF block diagram. Figure 5. Comparison of picture and sound IF filter characteristics.
also contains a 54 kHz carrier, amplitude 36.875
modulated with tones according to the
mode of transmission. In a mono transmis-
sion it is unmodulated, in stereo transmis- CSA%UR»IJER g'fJHlEE
sions it is modylgted at 117 Hz (during 3 } QUASISPLIT OUTPUT
bilingual transmissions at 274 Hz). These L. SOUNDAIJDLIMITED 5.5 Msz
o —— an
tones can be used to effect electronic INPUT M SYNCHRONOUS 5742 MHz
switching of the decoder outputs. DETECTOR IC CARRIERS
The carriers are separated by ceramic Figure 6. Quasi-split sound filter and IF IC. TOA2545 OR SIMILAR
filters (see Figure 7) and are then limited
CERAMIC  LEFT CHANNEL
and demodulated by sound IF demodula- FILTER
tor ICs such as TBA120U. The output _{ '_ TBA120u _» OUuTPUT
from these stages is in one casc “2(L+R) (KER)2
audio, and the other is R audio. There are
now ICs gvaila_ble which perform all of FROM 5.5 MHz
these functions in one package. ist
The '2(L+R) are R signals are matrixed SRl
(as shown_ in Figure 8) to produce scparate CERAMIC  RIGHT CHANNEL
left and right stereo outputs. The positive FILTER
input of the matrix IC is arranged to have ——‘ |»—-> TB120, | OUTPUT
. . e . R
a gain of 2 and is fed with 2(L+R) infor-
mation. The negative input has a gain of Figure 7. Second sound IF-limiter el
—1, and is fed with R information only. and demodulators. 5.742 MHz
Thus the output is:
: GAIN -2
2((L+R)/2)—R = left.
The output from the matrix IC is fed to AR - — + OUTPUT  2(L+R)2)-R  LEFT
the left output when stereo is transmitted. 4
The R information is fed directly to the R »— = LEFT
right output in this system. When mono is e OUTPUT
transmitted the L+R signal is directed to -
both outputs. When bilingual programs
are transmitted, the operator can choose
which channel is directed to which out-
puts. The only requirement is a suitable - RIGHT
g o - 3
hi-fi stereo power amplifier and speakers Figure 8. Example of TV stereo dematrixing. OuTPUT

to enjoy high quality sterco TV sound. @
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Reviews

Attist — Tom Verlaine

Title — Flash light

Label — Fontana (Polygram)
Cat# — 830 861 2

Format — AAD

Tom Verlaine was the singer, writer and
guitarist in the late "70s° New York New
Wave band “Television™. Although build-
ing a large cult following ‘Television®
never really cracked it for commercial suc-
cess.

Flash Light is Verlaine's fifth release
and is an excellent example of this hip
New Yorker's style. Right from the open-
ing track ~Cry Mercy Judge™ you become
aware that you're listening to an original
talent. Drums mixed way up front. dirge-
like guitar and a unique vocal style com-
bine with a solid rock beat to indicate
what's to come.

Verlaine is a more than accomplished
guitarist who tends to underplay initially
and then build to swirling crescendos of
rhythm and lead. He is also a stimulating
lyricist of varied styles, from the existen-
tial — “Song™ to the downright quirky —
“Say A Prayer™.

Best tracks are “Song™. great drums and
swirling guitar. “The Scicntist Writes A
Letter™, a soaring guitar synth concept
picce, “Bomb™. full of well tensioned
chords and chants over a doomsday musi-
cal feel and “The Funniest Thing (work of
art)”, a strong upbcat song with country
rock overtones.

Flash Light is a thoroughly enjoyable
contemporary rock release and well worth
a listen if you like your rock tough, loud
and intelligent.

ARTIST — David Bowie
TITLE — Never Let Me Down
LABEL — EMI

CAT# — CDP7466772
FORMAT — ADD

David Bowic really needs no introduction
and with this release. his fifteenth. he

proves yet again what an innovative and
durable artist he is. With a veritable pot
pourri of styles Bowie talks. croons, rocks
and pouts his way through I masterfully
produced tracks.

Musical assistance comes from long time
Bowic stalwart Carlos Alomar and Peter
Frampton (guitars) and excellent drumming
is provided by Erdal Kizilcay.

Stand out tracks are “Beat Of Your
Drum™ a big production number with soar-
ing vocals and strong drumming: “Never
Let Me Down™ a funkier softer tune featur-
ing harmonica: “Zeroes™ a quasi Ziggy re-
vival song with blistering guitar and a Beat-
lesque fadeout: “New York's In Love™ a
basic solid rock song with a strong chorus.

Production credits go to Bowic and David
Richards.

Love him or hate him — this release com-
mands a listen.

ARTIST — The Robert Cray Band
TITLE — Strong Persuader
LABEL — Mercury/Polygram
CAT# — 830 568 2

FORMAT — AAD

With recent musical and commercial focus
returning to the guitar it scemed almost
incvitable we would witness the emergence
of a great new blues artist Robert Cray (al-
though not exactly new) could be that artist.

This is Cray's first major label release and
is consistent with an artist who. I feel. is
destined to become one of the great names
of blues.

His guitar playing is exceptionally fluid
and his vocal style has an casy listening
quality that doesn’t forsake the emotional
depth required from the idiom. His lyrical
observations pay both witty and poignant
attention to contemporary blues situations.
A very capable rhythm section. compli-
mented by the Memphis Horns, complete
the picture and assist in making this relcase
a fresh and powerful blues statement.

Best tracks are “Smoking Gun™ with
gutsy vocals and biting guitar: 1 Guess |
Showed Her™ a traditional blues vocal la-
ment with strong brass backing: “Right
Next Door™ a great guitar song with a mov-
ing lyrical storyline: “Still Around™ a stark-
er. moodier blues song.

There are 10 tracks in total and the pro-
ducers are listed as Bruce Bromberg and
Dennis Walker. For those interested he is
touring Australia and New Zealand this
month.

If you purchase only onc blues artist this
yecar make sure it's Robert Cray.

N - :
ARTIST — Fleetwood Mac
TITLE — Tango in the Night
LABEL — Warner Brothers
CAT# — 925 471 2
FORMAT — ADD

This marks Flectwood Mac's  6th release
(with their present lineup) and although it
appears their halcyon days are  over it is
nonctheless a consistent offering.

Here are 12 well produced and played
songs that have that familiar Mac sound.
From the rhythmic “Big Love™ and “Isn't it
Midnight™ to the seductive “When I See
You Again™ and “Mystified” you are
treated to a very polished studio perform-
ance from artists that know their craft very
well.

Stand out tracks are “Family Man™ with
tasteful classical guitar soloing: “Tango In
The Night™ which has interesting verse and
chorus tempo changing: and “Isn’t It Mid-
night™ a punchier rock song with a great
guitar solo and strong harmonies.

Production credits go to Lindsay Buck-
ingham and Richard Dashut.

If you arc a fan it’s a Macmust.

— 1 — Mark Lewis

i N

Artist — Seattle Symphony
Orchestra  and Gerard
Schwarz

Label — Delos

Cat# — D3051

Format — D/CD

More than any other composer. Stravinsky

changed the style of his music to suit the

theme on which he had been working.

The marked contrast in style often be-
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Compact Discs

reviewed on this page
supplied by Angel Compact
Discs. Phone (02) 253-3690.

wildered and sometimes even baffled his
audiences. Stravinsky's inventiveness and
his superb mastery of timing unquestion-
ably mark him as onc of the greatest musi-
cal masters since Beethoven.

The Firebird

Igor Stravinsky's “The Firebird™ is one of
the most dynamic, enthralling and explo-
sive picces of classical Russian  ballet
music. [t is these features that have made
such an mmpact on the medium of CD
recording, for it had to await the develop-
ment of CD discs with their extremely
wide dynamic range in order 1o provide
medium compatible with the full range
from the quiet opening passages 1o the
base drum with its 110 dB level.

The fairvtale from which the theme of
“The Firebird™ was derived is just as
magical as is its music, which has the abil-
ity 10 conjure up musical images few other
classical works do.

It is the dynamic characteristics of this

Firebird™ starts with an unusually quict
passage. and as the label on the front of
the disc warns. the level of the music soon
increases 1o exhibit its full and extremely
wide dynamic range — SO BEWARE.
The Scattle Orchestra performing in the
Scattle Opera House have produced all of
the cerie magical mood that Stravinsky set
out to create for the audience. The muted
cellos and double basses provide a beauti-
ful unifying thread with pizzicato chro-
matic motives  which are  exciting and

trucly spine tingling. Stravinsky's music is

opulent, graphical and in this disc particu-
larly well recorded.

This combined rendition of “The Fire-
bird™ with the lesser known “The Sony of
the Nightingale™ offers tar better value
than many other versions available. the
majority of which only otfer “The Fire-
bird"™ without any supplementary content.
Music quality LN B S S ¢
Realism * * Kk

minor (fill in) picce on this disc. carly in
1909 before he was given the task of writ-
ing “The Firebird™ by the impressario
Diaghilev. When he initiated the work it
was intended to be an opera. when he fin-
ished it 4 years later he converted it in to
a svmphonic poem. which once again
bears little similarity 1o his otherworks.
The story behind the svmphonic poem is a
delightful tale about a Chinese emperor
and his involvement with (of all things) a
Japanese  mechanical nightingale and  a
real mghtingale. The emperor’s tryst with
the Angel of Death and the sweet sounds
that the nightingale uses 10 save the em-
peror’s life would have formed the basis
for a wondertul opera or exciting ballet,

The music is sweet. lyrical. but not quite
as exciting or as moving as that of the fire-
bird. As a fill in picee at the end of the
disc it is as sweet and as suitable as the
sweets” at the end of an otherwise sump-
tuous feast.

particular picce of music. rather than its Recording technigue * % % % % | Musicquahiny * Kk x K
melodic qualities which impose such unu- | Song of the Nightingale Realism * ok kK
sual demands on your amplificr and loud- Stravinsky commenced work on “The | Recording technique * ok ok Kk x
speakers (as they will readily attest). ~The Song of the Nightingale™. which is the Louis A. Challis

AVAILABLE NOW IN AUSTRALIA

* AUDIO DRIVE BELTS * TURNTABLE BELTS x PINCHROLLERS * VIDEO BELTS

= | e AUDIO CASSETTE
H O
©)

KIT BELT

Loy, 1= A range of belts is available in
1.2 mm square & 1.4 mm square,

from the 19 mm diameter up to

136 mm diameter. These will suit

@ (o) most audio products. If aflat beltis

/ required our rangeincludes 3 mm,

— 4mm, 5mm & 6 mm belits in an
TURNTABLES VIDEO assortment of lengths. An

assortment of pinchrollers is also
available.

Please call for a stocklist or bring in your
sample belt and we will match it.

Turntable belts are available in
5mm & 6 mm with diameters
commencing from 122 mm up to
292 mm.

TRADE & WHOLESALE ENQUIRIES WELCOME
Imported & Distributed by WES COMPONENTS PTY. LTD.

For a comprehensive catalogue send your company or
business details to: PO. Box 451 Ashfield NSW 2131 Aust.,

Phone: (02) 797 9866 Fax: (02) 799 7051

Over 60 Video Belt Kits in stock to
suitmost popular video machines.
Other video parts also available ie:
pinchrollers, heads, etc.

WAGNER ELECTRONIC SERVICES PTY. LTD,, WAGNER

305 Liverpool Rd., Ashfield, NSW. 2131. Aust.,
Phone: (02) 798-9233 w

READER INFO No. 23

SOUND INSIGHTS, AUGUST '87 23




Mendon'tcry?

To say that men don’t cry is to say that men don’t
have emotion. It is to say that man is not
moved by the birth of a child; by the visual
splendour of nature, or the sensitivity of
a song.

It was the emotional desire of Saul Marantz which
set him on the mission of establishing
standards in the science of sound repro-
duction that were to surpass laboratory
levels of excellence and become the
statement in technical superiority.

For 35 years Marantz has maintained that proud
tradition whilst elevating the concept of
sound reproduction to an art form.

The PM94 Stereo Amplifier, the latest in a line of
new era Marantz audiophile components,
has won Australia's highest award for
excellence, the CESA Hi Fi Grand Prix,
and is consistently winning acclaim from
internationally prestigious publications
like “Hi Fi News and Record Review" of
the UK.

So listen with your heart and experience the ex-

pression of emotion through the science
of sound: Marantz.

For your nearest Marantz Audiophile Dealer and a brochure, phone Marantz on (02) 939 1900
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Flash

FLASH is a program which al- 1000, the entire pcg is in- 120 REM Xx2XXXEXXEXRXEXXRKRES

lows you to implement flash- verted and the process starts 20 REM % *

ing characters on your Mi- again ad infinitum. jg i:z g BACKLAARE :
H x

croBee. After the program is The fiash rate may be | S5 rem x mrRTIN.P.KALITIS. =

run, any inverse (or under- changed by altering the 60 REM 3 *

line) text is converted to numbers underlined in the 70 REM X238 32X RX3IXXST1RRL

flashing text. The program basic listing. The FLASH sub- 88 PRINT*[CLS)IWHTILOADING DATA,PLEASE WAIT......*
works by altering the key- routine may be abored by | 2 !-43684

board scan vector, and mak-  typing IN#DOFF:POKE 1“,’3 if?’fﬁ“’ R

ing the computer call the 194233:POKE 195163:IN#@. 120 POKE 1,A:1=1+1:G0T0 188
flash subroutine each time To reinitialize the program, 138 IFT<>3685BTHENPRINT"ERROR IN OATA PLEASE CHECK®:END
the keyboard Is scanned. The  you must enter USR(28672). S e
i .0, ,E25, , 80
subrotutlne ’ inrc‘:rements o] S. Machin 160 DATA 48,3,32,58,194,32,215,194
counter, and when it reaches Lismore Heights, NSW 178 DATA 32,47,195,32,55,195,32,58
a predetermined value, say 188 DATA 194,32,79,195,32,47,195,32

19¢ DATA 134,195,76,18,194,169,7,162
208 DATA 2,160,8,141,134,2,142,32

219 DATA 208,148,33,208,169,147,32,218
2286 DATA 255,96,32,37,194,24,162.2

230 OATA 160,9,32,248,255,162,8,189
248 DOATA 143,194,32,218,255,232,224,20
250 DATA 208,245,24,162,4,168,18,32
268 DATA 24P,255,169,66,32,218,235,169
278 0OATA 89,32,218,255,24,162,6,1608
288 DATA 11,32,2498,255,162,06,189,163
298 DATA 194,32,210,255,232,224,16,208
308 DATA 245,24,162,24,168,2,32,2408
319 DATA 255,162,08,189,179,194,32,2108
320 OATA 25%,232,224,36,2088,245,96,42
3386 DATH SE,%E,%E,86,65,87,75,55

348 DATA 65,45,84,65,88,69,42,42

358 DATA 42.42,32,77,65,82,84,73

368 OATA 78,46,88,46,75,65,76,73

378 OATA 84,73,83,65,32,67,79,77

9100 REM ### BASIC loader for FLASH program 244

99118 REM #2+ By Sean Machin 18/4/86 e

#9120 CLS:RESTORE:NORMAL

88130 FORI=28672 TO 20732:READD:POKE I,D:NEXT1

B9148 DATA 33,1%,112,34,194,0,33,232,3,34,13,112,201,106,2,20%,233,163,197,229,2
43,42,13,112,43,34,13,112

99159 DATA 42,13,112,124,181,32,9,205,48,112,33,232,3,34,13,112,241,225,193,201,
33,9,248,126,47,119,3%, 124, 254,8,32, 247,201

89160 U=USR(28672):REM Inttiallize routine

991780 CURS 17,4:PRINT*This text should seem qQuite normal...*

00180 CURS 14,8:INVERSE:PRINT Whereas this text should appear to flash’'!*\\
9198 NORMAL

08206 END

ADDP CODE LINE LABEL MNEM OPERAND COMMENTS

P0108 (FLASH, a program which converts inverse chars to tlashing
characters
80310 By Sean Machin 18/4/86

operation to the machine
code program.

Back-a-tape copies most
types of files from one tape
to another thus making a

00126

7000 8138 ORG 28672 1 START PROGRAM AT 28672 DEC 380 DATA 80,76,69,84,69,32,84,65

ea140 392 DATA 80,69,32,67,73,80.,89,32
oac2 00158 KEYVEC EQU 8C2mH i KEYBOARD INPUT VECTOR 498 DATA 83,89,83,84,69,77,32,43
A3EY 88168 SCAN EQU GA3E9H iNORMAL VALUE IN IKEYVEC) 419 OATA 49,57,56,55,45,32,32,24
Fes0 80178 PCG EOU cFgean iSTART OF PCG 428 OATA 162,11,160,6,32,248,255, 162
a3es cel:c DELAY  EQU 1008 IDELAY BETWEEN FLASHES 432 DATA ©,189,2,195,32,218,255,232

i 448 DATA 224,21,208,245,24,162,13,160
7000 21@F77  @0218 INIT LD ML, FLASH iLOAD KEYBOARD INPUT VECTOR 458 OATA 18,32,248,255,162,0,189,23
7003 220200 00220 LD (KEYVEC) , ML iWITH NEW FLASH SUBROUTINE 462 DOATA 195,32,218,255,232,224,24,298
086 21E80% 00230 LD HL, DELAY $AND GENERALLY INITIALIZE 478 DATA 245,96,808,76,65,67,69,32
7009 220078 08240 LD (DLYVAL) KL i THE PROGRAM AND, 480 DATA 5,79,82,73,71,73,78,65
veec co it RET PRELD i e 498 OATA 76,158,32,84,65,80,63,73
el . A e 500 DATA 78.32,68,69,67,75,32,65

i LL NI
7012 ¢S 00280 PUSH BC JSAVE ALL REGISTERS 518 OATA 78,68,32,80,82,69,83,83
7213 ES 8029@ PUSH HL 528 DATA 32,82,69,84,853,82,78,32
7014 FS 00300 PUSH AF %30 DATA 207,255,201,13,288,249,96,169
7818 2a0D70  @e3le Lo KL, (DLYVAL) JLOAD ML W1TH DELAY VALUE 542 DATA 1,162,1,168,1,32,186,255
7818 2B 00320 DEC H i DECREMENT 1T 558 DATA 1€9,8,162,65,160,3,32,189
7019 220070 08330 LD (QLYVAL) , HL JAND STORE IT s68 DATA 255,169,0,32,213,255,96,24
7€1C 280070 ao340 LD HL, (DLYVAL) {LOAD AGAIN . ’ ’ ! ’
Je1F 7C o03%0 LD ALK JAND SEE IF THE DELAY VALUE S7e DATA 162.11,160,7,32,240,235,162
7020 BS 00360 OR & 115 ZERO IE FINISHED S88 OATA B,189,114,195,32,218,255,232
7021 2009 00176 IR NZ, RE TURN iND, RETURN TO BASIC S98 OATA 224,28,208,245,24,162,13,160
7023 CD3IOIS  O8I8N caLL INVERT IYES, INVERT PCG CHARACTERS 680 DATA 11,32,248,255,162,08,32,296
7026 21E603 08390 LD ML, DELAY i AND RESTORE 618 DATA 124,96,808,76,65,67,63,32
7829 226070 00400 LD (DLYVAL) KL i THE OR1GIONAL DELAY VALUE 620 DATA 158,66,6%,67,75,45,85,388
702¢C F1 9043@ RETURN POP aF $RESTORE ALL REGISTERS F20 DATA 158,322,334 €5.20,67,1€2,22
7020 E! avazo POP HL
202€ C1 poasa POP Bc 64@ DATA 162,1,160,25%,32,186,255,169
202F €9 ocaan RET 1AND RETURN TO BASIC 650 DATA 16,162,65,160,3,32,249,253
7030 2190F8  @04%8 INVERT LD ML, PCG JLOAD ML WITH START OF PCG 668 DATA 173,61,3,133,251,173,62,3
7633 7E @0460 LOOPI LD A, LHL) $GET BYTE 678 DATA 133,2%2,169,251,174,63,3,172
7034 2F 80470 cPL P INVERT IT 680 DATA 64,3,32,221,245,96,08,256
2038 77 [LYET] LD (ML), A 1AND STORE 1T
7038 23 oeav INC HL i INCREMENT POINTER B k T
7837 7C oosee LD ALK 1AND SEE IF AcK-a-iagpe
vetg FER@ oes1a cp (] 1END OF PCGRAF 1S REACHED p A
703 2057 oesze ® nz,Looes iND, CONTINUE INVERTING THIS program is for the Com-  back-up of all your important
703C C° 20330 RET JELSE RETURN FROM INVERT modore 64 and a C2n Data- tape programs.
2033 LLLXT] END $THE END!' ! it i
ST ey (T sette. After you have typed it in
The program pokes the save a copy on tape and

LooPI 7033 INVERT 7038 RETURN 792C DLYVAL 796D i i
FLASH  J00F INTT 7000 DELAY  23E8 PCG Fode data into  the computers then run the program. This
SCAN  AJES  WEYVEC @oC2 memory and then transfers program detects errors auto-

matically so there is very lit-
tle room for error.

M. P. Kalitis

Winston Hills, NSW
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Errata ETI-1533

switcher featured in December and November 1986:

1.C18 appeared on the overlay diagram but not the part
list or the circuit diagram. It is connected between pin 2
of IC3 and ground. It should be put on board with a
value of 1nF.

2.C14 (InF) goes between pin 3 of IC3 and ground.

3.0n the overlay diagram, R30 should be R22 (100R) and
R32 (connected to M1) should be R30 (390K).

4.There are two R3's on the overlay. The one next to R5 is
R23.

5.Indeed Tr2 does need four connections! Most transform-
ers with two windings do! Each winding is made up of 3
tumns with a total of 6 turns needed.

6.The overlay diagram shows two R18s. A quick match with
the circuit will show that the one which connects to RV2
(as shown in the circuit diagram) is in fact, R33 with a

WANTED: NIKKO TRM-210 or
TRM-610 amplifier. Preferably
working but this is not vial.
Contact Mathew Moddock
P.O.Box 259 Narrandera, NSW,
Ph: (069) 59-2972 AH.

FOR SALE: Old Teletype Printer.
Comes with case, keyboard
power supply (240v). Paper
ribbons, running In perfect
condition, Includes interface to
any computer with Atari Joy-
stick Port (9 pin). Price a slab
of Vic Bitter or $30. Ring Adrian

value of 10R.

7.Diode D9 (IN914) on the overlay and circuit diagram
should be D6. On the overlay diagram, D7 and Dé
should be replaced by ZD2 and ZDi respectively. The
correct values for ZD1 and ZD2 should be 18V and 4V7

respectively.

8.R28 on the circuit diagram is labelled R26. Note that
there are two R26's. R28 is 100k, R26 is 30k.

$200.
693 9704 BH.

FOR SALE.

(03) 555-5167 AH.

16 mm Projector.

Contact Mark

Computer Driven
Multiplexed Display

THE circuit to be described
allows a digital display to be
connected to a microproces-
sor with the minimum of cir-
cuitry. Each of the four digits
and decimal points may be
accessed by the computer
through the ports 7CH to 7FH,
this is easily expandable to
any number of digits. Most of
the hard work of updating in-
formation during each multi-
plex cycie and decimal to
seven segment conversion is
done by the software. An al-
gorithm to output data for
one multiplex cycle might be
as follows:
1.Get nth decimal digit of
display (n=01,2,3)
2.Convert decimal data to
seven segment display
data (see note 5 for con-
version chart)
3. Output data to port
This cycle is repeated at
some regular frequency for
each digit, so that a coher-
ent display results. A multi-
plex frequency of 40 Hz/digit
proved sufficient, so the com-
puter services the display 160
times per second. Operating
occurs during interrupts and
it takes only tens of microsec-
onds, so plenty of time re-
mains for the micro to con-
finue its number crunching.
The display was designed
to operate with a 280 or 8080
microprocessor. IC2 decodes
the input/output  request,

while IC3 decodes the digit
to which the data is being
outputted. IC's 4 and 5
latches the most recent data
to the relevent display digit,
so that this one digit remains
illuminated until the next byte
of data is outputted.

The dispiay is cost effective
in that the need for mulliple
extemnal latches and/or a
multiplexing chip, as well as
seven segment decoders is
eliminated. Expansion to al-
phanumeric or graphic dis-
plays is also easily realisa-
ble.

Notes:
1.Power consumption —
3ImA  with no display;

70mA with 4 digits (8888)
2.Connected to ports 7C
(digit A) to 7F (digit D)
3.1C5 may be either 74L5373
or 74L8374 — pin configu-
ration is identical
4.Segment is lit when data
bitis 0
5.Bytes of data correspond-
ing to each digit is as fol-

lows (in Hex).
Digit Data (Hex)
0 81
1 CF
2 92
3 86
4 cC
5 A4
6 A0
7 8F
8 80
9 84
J. J. Schutz

Camden Park, SA

ADDRESS
BUS

DATA
BUS

THE following errors have been discovered in the 1533 ||m ! ll 8 to 32 bit

I/O expander

DOES your computer have an
8 bit /O port, but you want
more? If so, then the follow-
ing circuit is for you.

The 8 bit IO port from the
computer Is connected as
D0-D7. The 32 output bits are
labelled OUT0-OUT31.

The circuit consists of a
74HC138 and 8*74HC175
latches. Pullup resistors are
also needed on the 8 Data in
lines if the output port is In-
capable of driving CMOS
loads. LS devices may be
used instead of HC without
the resistors. The choice of
HC devices has many ad-
vantages however, as HC de-
vices give a better output
(lower impedance and
larger voltage swings) than
LS devices.

The circuit operation s
fairly simple, with each out-

PORTS 7C-7F

1C1g
8 § 8

SUPPLY PINS
+5V_GND

100 %isoe w7
1€2 741830 w7
1C3 741500 v 7
1C %L575 5 2
ICS 7418373 20 w0
Q-Q4 BC307

-5V
SF

kNGB

—

DIGIT A
AN@8

I

. ¢
5688°
AFERE NS

A 8 C O

4« LT302
LED DISPLAYS
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put of the 74HC138 driving
the CLOCK pin of each latch.
Operation is then as follows:
The computer places 4 bits
of data on D0-D3, which are
infended to go onto the 4

output lines of the latch
chosen by the 74HC138. Its
address inputs are con-

puts (to ftreat it as 4 8 bit
ports, rather than 8 4 bit
ports). As there are no GOTO
or GOSUB statements, line
numbers are not critical.

100 REM Send data D to
vitual 8 bit port A

110 REM 0<=D<=255, 0<=A
<=3

nected to D4-D6. Thus the
computer places the address
of the pseudo 4 bit output
port on D4-Dé. D7 is then

120 REM assumes memory

130 DH=INT(DA6) :REM Upper

4 bits of D
pulsed low, causing the ap- 44 —D_14*DH -
propriate  output of the ong"[: o1féDDH e

74HC138 to pulse low, and
latch D0-D3 on the rising
edge. If the VO port has a
STROBE output, that can be
used as the enable and D7
can be used as another ad-
dress, to make a 64 bit out-
put!

That may sound complicat-
ed, but it isn't really. Follow-
ing is an example BASIC pro-
gram to output a byte to a
consecutive pair of 4 bit out-

150 PD=DL+32*A :REM
Data+address to go to
the port.

160 POKE PA,PD

170 POKE PA,PD+128 :REM
Retum D7 high

180 PD=DH+32*A+16 :REM
Now do high order bits.

190 POKE PA,PD

200 POKE PA,PD+128

210 RETURN

mapped port, address PA

A. Conway
Doncaster, Vic.

5S¢

S5V
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L™ ouT 0
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Feed Forward needs your minds. If you have ideas for circuits that you
would like to enter in our idea of the month contest, programs for the com-
puting columns or just want a word with the editor, send your thoughts to:
Feed Forward
ETI, Federal Publishing,
PO Box 227,
Waterloo, NSW 2017
Contributors can look forward to $20 for each published idea/program which
should be submitted with the declaration coupon below.
Programs MUST be in the form of a listing from a printer. You should in-
dicate which computer the program is for. Letters should be typewritten or

from a printer, preferably with lines double spaced. Circuits can be drawn
roughly, because we have a draughtsman who redraws them anyway, but

make sure they are clear enough for us to understand.

‘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 Exper-
imenters' column — one of the most consistently popular features in ETI
Magazine. Each month, we will be giving away a Scope Soldering Station
(model ETC60L) worth approximately $191.

Selections will be made at the sole discretion of the editorial staff of ETI
Magazine.

a7

300- 40T
TELY ADUSTARLE 200l ™
-

RULES

The winning entry will be judged by the Editor of ETI Magazine, whose deci-
sion will be final. No correspondence can be entered into regarding the
decision.

The winner will be advised by telegram. The name of the winner, together
with the winning idea, will be published in the next possible issue of ETI
Magazine.

Contestants must enter their names and addresses where indicated on
each coupon. Photostats or clearly written copies will be accepted. You may

send as many entries as your wish.
This contest is invalid in states where locat Jaws prohibit entries. Entrants

must sign the declaration on the coupon that they have read the above
rules and agree to abide by their conditions.

COUPON

Cut and send to: Scope-ETl ‘Idea of the Month' Contest/
Computing Column, ETI Magazine, PO Box 227,
Waterloo NSW 2017.
"} agree to the above terms and grant Electronics Today International all rights to
publish my idea/program in ETI Magazine or other publications produced by it. |
declare that the attached idea/program is my own original material, 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.
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LeCROY
enhances
2400

launched the Model
Mass Storage Package for
the WPO1 time and WP02 fre-
quency domain signal pro-
cessing packages for its
9400 digital oscilloscope.
The package utilizes an IBM-
convertible PC with |EEE-488
inferface and dual 3% inch
floppy disk drives for storage
of waveforms and oscillo-
scope front-panel seftings.
The MSO01 provides a sys-
tem for storage of both wave-
forms and oscilloscope front-
panel seftings. File names
are automatically supplied
by the package, but the user
can also choose his own file

The LeCroy Corporation has I
Mso1 |

names, with auto sequence
numbering. Time stamps in-
cluding date, hour, etc. are
generated with any stored
signal. An automated series

of oscilloscope measure-
ments followed by waveform
stforage can be carried out
by loading successively dif-
ferent front-panel settings
onto the 9400.

The 9400 gives dual chan-
nel signal acquisition into
deep 32K memories at 100
megasamples/sec for tran-
sients and 5 gigasamples/
sec for repetitive signals.
Vertical resolution is 8 bits,
fotal waveform memory is up
fo 19K, dc accuracy +/-1%
and it is fully programmable
over GPIB and RS-232.

For further detaqils, please
contact: Fred Blake, ETP-Ox-
ford, 31 Hope Street, Erming-
fon, NSW 2115, (02) 858 5122.

R.1. 10}

nsts
Drawing
Sneed

A new range of microcom-
puter graphics  monitors
which can pan, zoom and
redraw images up to 20
times faster than comparable
screens has been launched
on the Australian PC market
by Comprador Business Sys-
tems of Sydney.

The range, called Xcellera-
tor, is the world's first graph-
ics system for micros to incor-
porate the third-generation
Texas Instruments graphics
processor chip, the T134010.

Comprador Business Sys-
tems, a Sydney-based sup-
plier of CAD/CAM, manufac-
turing and desktop publish-
ing software for personal
computers, has been
appointed the exclusive Aus-
tralian  distributor by the
manufacturer, Cambridge
Computer Graphics, of Cam-
bridge, England. The system
comprises two 19-inch high-
resolution display monitors —
a grey scale with eight
shades of grey version, and
a 256-colour version — and
three  graphics controller
cards.

Up until now, graphics con-
trollers have had to rely on

the PC central processor and
memory to perform functions
such as pan, zoom and
character font generation.

The effect has been to slow
down important microcom-
puter applications such as
computer aided design and
desktop publishing.

The Xcellerator range had
overcome these problems by
using a processor chip that
was not only dedicated to
graphics production, but was
more powerful than its PC
host.

The TI34010 graphics chip
is a programmable 32-bit
device which executes com-
mands at six million instruc-
tions a second, and is capa-
ble of filling and clearing a
1024 x 768 pixel screen 10
times a second.

Xcellerator software drivers
are available for most stand-
ard CAD and graphics pack-
ages including AutoCAD, MS
Windows, Campaint and Per-
sonal Designer. In addition to
these screen drivers, Com-
prador can provide software
tool kits which enable users
to deveiop their own.

A typical Xcellerator
colour screen with 1Mb of
memory will cost around
$14,000.

For more information con-
tact Arhur Inglis on (02)
681 4000. R.I. 102

Solar
Generator

The Victorian Solar Energy
Council has released a new
portable solar electric gener-
ator. It comprises 20 solar
cells linked to provide a 3
volt, 6 volt, 9 volt or 12 volt de
supply.

The box is being manufac-
tured by Amtex Electronics,
and is designed to be easily
portable into remote loca-
tions. Power output is suitable
to lighting, radios, TV and
other domestic appliances.

R.1. 103
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Intelligent
Edit Suite
Audio Mixer

The ESAM 608 mixer Is de-
signed specifically for televi-
sion editing and in order to
provide the operator inter-
face for their intended pur-
pose, the appearance and
layout is quite different from
that of conventional audio
consoles.

Source section allows inde-
pendent selection of the
sources that wili be active at
the To and From edit points
and preview functions. the
selections may be made in-
dendently for channels 1 and
2. Each input is also provided
with a fader to control the
level of that source.

The crossfade section con-
frols transitions between the
From sources and the To

sources during an edit.
Transitions are independent
for channels 1 and 2 and
may be performed manually
or automatically from the
control panel.

The Editor Control section is
used to enable or disable
the edit system's control over

various functions of the mixer.

Edit system control is the
single most powerful feature
of the 608. When Editor con-
frol is enabled, commands
may be sent directly to the
mixer from an edit decision
list, separately from the video
it desired. each input may

be assigned fo channel 1 or
2 of either the preset or pro-
gram bus. Transition dura-
tions may be assigned and
transitions started. Selections
on the preview switcher are
also controllable from the

edit system.
Edit system interfacing is
identical to that which is

used in 612-616 and s
designed to operate with
Ampex ACE, CMX, Calaway,
convergence, Grass Valley
Group and other editing sys-
tems capable of operating a
production switcher. A direct
interface allows control of
mixer functions through edit
system GP| or other contact
closure methods.

All operating functions of
the Model 608 mixers are
accessible through manual
control. Iit's designed and
manufactured by Graham-
Pattem Systems, Grass Valley
and distributed by Mastatek,
PO Box 1561, Northgate Homs-
by, NSW 2077. R.I. 104

Baby Scanner

A new, moving beam bar
code scanner Is claimed to
be the smailest fixed mount
unit in the world.

The new Microscan MS-
1000 Scanner, just released in
Australia by Intermec, is
small enough to fit in the
paim of the hand and mea-
sures 102 x 137 x 58 mm.

Yet when coupled with
special decoder boards, the
MS-1000 can read and de-
code 400 labels a second in
real time.

The compactness of the
new unit is a major feature
which permits easy place-
ment on products or produc-
tion lines, even under the
most stringent space limita-
tion.

The MS-1000 can be fai-
lored to the specific needs of
an application with variable
optical characteristics,
speed and scanning flexibil-
ity.
Extended range optics on
the units are capable of
reading low density codes
up to 40 inches away with a
depth of field of up to 24
inches.

Standard optics have an
adjustable centre of focus
from 0 to 10 inches.

A wide field of view per-
mits the placement of labels
3.75 inches long as close as
2 inches from the scan head.

The MS-1000's scan rate
can be varied from 50 to 400
scans a second and with the
optional right angle mirror,
the beam can be redirected
90 degrees up or down al-
lowing the scanner to be
mounted in nearly any posi-
tion.

Further information on the
new Microscan MS-1000 can
be obtained from Intermec
Pty Lid, Unit 7, 9 Foamcrest
Avenue, Newport Beach,
NSW 2106, or by telephoning
(02) 9971223. R.I. 105

Enhanced
Graphics
Adaptor

Data Cable Pty is distributing
the M-20E Enhanced Graph-
ics Adapftor, which can be
used with IBM PC, XT, AT and
compatible computers. It has
monochrome, colour and en-
hanced colour modes, the
latter able to support 64
colours.

Features of the new M-20E

are a 256K dynamic RAM
screen buffer on board, light
pen interface, feature con-
nector and video jack sup-
por. It has a recommended
retail price of $586.67 (in-
cluding tax). R.L. 106

Epson Laser

Epson Australia is making if's
debut in the laser printer
market with a compact
model — the GQ-3500.

It comes equipped with
640K of memory — expand-
able to 15MB — to handle
text and graphics functions.
A second generation engine
design allows for a smaller,
more compact machine than
lasers using first generation
engines and offers user-
replaceable  consumables
which result in easy servicing
and low per page operating
costs.

Epson's laser printer boasts
an unusually fast warm-up
time — 45 seconds, and first
page printing time of be-
tween 22 and 25 seconds;
overall speed is claimed fo
be six pages per minute.
Users have access fo seven
built-in fonts available simply
by pushing a button on @
control panel.

The printers standard 470K

of user memory provides the
ability fo print a half page of
graphics at 300 dots per inch
(dpi). An optional 1.5 mega-
byte expansion board allows
users to print a full page of
graphics at 300 dpi.

It includes a new page
printer language which is a
further extension of ESC/P with
added features allowing
users functions such as high
level graphic  primitives,
forms overlay and formatting.

The-GQ-3500 has two built-
in, user accessible IC card
slots located on the right side
of the machine for identity
and/or fontcard usage. In
addition to three resident
modes IC cards enable the
GQ-3500 to emulate printer
protocols like HP LaserJet Plus
and Diablo 630. ’.1. 107

20 MHz DAC

TRW have released the TDC
1012 bipolar monolithic digi-
tal to analogue converter
which can operate up to
20 MHz. Typical settling time
is 30 ns, which can be opti-
mized by designing the DAC
to operate into low imped-
ance loads. The complemen-
tary 40 mA current outputs
can produce 1V full scale

output info a 50 ohm load.
K. 108
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NEW PRODUCTS

New XT and
AT

AJ Distributors are distributing ’
the Banksia Information Tech-
nology (BIT) range of PC XT |
and AT compatibles. BIT is |
owned by David Hartley, an
Australian now living in Hong
Kong. He has established a
relationship  with  a Hong
Kong manufacturer fo pro-
duce a range of PC XT/AT
compatible boards which
Banksia individually config-
ures and then subjects to ex-
tensive quality assurance
tests prior to shipment.

The BIT units are supplied
complete with an original
DOS package and a quality
manual writen in what is
claimed to be real English.

An extensive software li-
brary is available for the
control of PC industrial inter-
faces, stand-alone and PC
based PROM programmers
and programs such as CUPL
for compiling code to down- l
load to PLD’s. |

For more information con-
tact: John Williams, AJ Distrib-
utors, 44 Prospect Road, Pros-
pect, SA 5082. (08) 269 1244.

R.1. 109

Power opamp

The UA77000 is a high per-
formance monolithic opera-
tional amplifier constructed
using the Fairchild planar
epitaxial process. The ampli-
fier provides 250 mA output
current and features small
characteristics better than
the UA741. The amplifier is
designed to operate from a
single or dual power supply
and the input common mode
range Iincludes the negative
supply.

The UA77000 employs inter-
nal current limiting, thermal
shutdown and safe-area
compensation making it es-
sentially indestructable. It is
intended for a wide range of
applications including volt-
age reguiators, audio ampli-
fiers, servo amplifiers and
power drivers. R.L 110

Termination
Panels

The DVME-6H is a screw ter-
mination panel specifically
designed for direct connec-
fion of input and output ana-
logue signal wires to the A/D
and D/A channels of Datel's
DVME-600 Series of VMEbus
analogue /O boards. It elimi-
nates the need to bring
special field cables directly
to the I/O connectors of the
VMEbus boards themselves.
Field wiring Is brought to ter-
minal blocks on the DVME-
691 which come efched
directly fo fiat cable connec-
fors.

One meter long flat cables
with pin compatible connec-
tors then run from the DVME-
691 directly to the 1/O boards.
Using the DVME-6%1, the user's
sensors, transducers, and
actuators connect directly to
terminal blocks on the panel
for input to any of DATEL's 1/O
boards.

There are two versions of

61, the DVME-6HA version
which is designed to be used
with Datel’'s analogue inputs
boards and the DVME-691D
version for output boards. The
difference between the two is
mainly in the placement and
pinout of the flat ribbon
cable connectors to the AD
and D/A boards. Both ver-
sions come complete with a
tfransparent plexiglas safety
shield, flat cables that
directly connect to the ap-
propriate channels and 3.5
inch high Retma 19 inch rack
mounting hardware.

For more information, con-
tact Eimeasco at 15
McDonald Street, Mortiake,
NSW 2137. (02) 736 2888.

Goldstar
Semis

Penn Central Group has an-
nounced their appointment
as Australian distributors for
the Korean company Gold-
star Semiconductor.

Vioaular Data Acquisition
fast and battery powered.

FROM ACQUISITION AND ANALYSIS TO OUTPUT AND CONTROL,
NOTHING ELSE COMES CLOSE.

The 7000 MDAS is capable of making direct measurements of strain, temperature,
pressure, voltage, etc, and accommodates virtually any physical parameters, when the
appropriate transducer is added to the system - no additional signal conditioning is

required.

The equipment can be used in the field and provides analog, digital, frequency /0,
relay and stepper motor controls.
Key features include: stand alone operation, high level transfer to any computer’s data

base.

Considering the cost and performance together, no other product comes close.
Call us for details in data acquisitioning. We aim to please.

84 APPLIED MEASUREMENT -

We've got your measure

Melbourne: (03) 568 0588.Sydney:(02) 923 1700. Adelaide: Ken Tuffee & Co. 258 4538.Perth: Cairns Instrument Services 325 3144.

AM187
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Product Manager, Mark
Riley, commented that the
addition of Goldstar to their
product line offered a hedge
against an impending US/
Japan trade war on semi-
conductors.

Goldstar are a technology
driven company as demon-
strated by the impending re-
lease of a 1M DRAM later this
year.

Goldstar's product range
includes voltage regulators,
memory, linear IC, 74LS/
745/74HC/4000/CMOS, micro-
processors, CMOS gate ar-
rays and transistors.

For further details, please
contact: Mark Riley, Penn
Central Group, 56 Silverwater
Road, Aubum, NSW 2144, (02)
6481661, R.I 112

Fluke Gurrent
Clamp

Eimeasco Instruments has an-
nounced the release of the
John Fluke model 801-1010
clamp-on current probe, an

accessory for digital mul-
timeters that measures ac
current to 700 amps, and dc
current up to 1000 amps. The
probe clamps around a con-
ductor and senses the mag-
netic field products by cur-
rent flow, allowing safe, ac-
curate measurements without
breaking the circuit.

A unique feature of the 801-
1010 is a thumbwheel zero
control. This allows the user to
compensate  for residual
core magetism in the clamp,
and improve the accuracy
of dc measurements down to
1 amp. R.I 113

Sat coms

ES. Rubin Marine has an-
nounced that is has become
the Australian agent for Mar-
coni's Oceanray satellite
communication system. The
Marconi Oceanray is a new
generation light weight In-
marsat unit with the capabil-
ity to handle telephone (in-
cluding PABX), telex and fax
communication. In addition
the unit is compatible with

the IBM PC and can be uti-
lized for data transmission.
This has significant implica-
tions for ship management
systems and ship manning.

Digitiser

Tektronix has announced a
transient digitiser that oper-
ates at 750 MHz with 10 ps
time resolution for applica-
tions requiring the capture
and analysis of fast, single
shot events.

The Tektronix 7912HB Pro-

grammable Digitiser com-
bines high bandwidth and
timing resolution with fast
data transfer capabilities for
signal acquisition and analy-
sis. The 7912HB is the third
generation of digitisers
based on Tektronix high fre-
quency scan converter tech-
nology.

With 10 ps/point time resolu-
tion, the 7912HB performs at
the equivalent of 100 Giga-
samples per second. With a
750 MHz bandwidth, it cap-
tures signals with risetimes
less than 525 ps long. w1, 115

For connecting

D Subminiature connectors
ofthesame gender,

quickly and easily-
inavery little space.

for further details contact

STG-GANNON

COMPONENTS PTY. LIMITED

248 Wickham Road, Moorabbin. 3189

VIC. (03)555 1566
S.A.(08)3630055

READER INFO No. 26

N.S.W (02)663 2283
QLD. (07)8325511
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NEC DISK DAIVES

312" DISK DRIVE
@ 1 M/Byte unformatted.

o (640K tormatted).
INTRA 14" RGB ® Double sded. double density.
HIGH RESOLUTION ® Access Time 3m'sec s
We) 1 Cat 265
Compatible vih M- ana
compatibles, and EGA Cards. 514" SLIMLINE
Why pay more? ® Swilchabie 1 6 M/Byte to 1 M/Byte
Resolution: 640 x 350 dots unformatted

Dot pitch: 31mm

Dispiay Format: 80 x 25 characters

Cat. X14514 . Normally $1,295
Specilal, only $795

12 MByteto 720K form.
® Nouble sided. double dansny
® AT compatible
Cat C11906 $295

8" SLIMLINE
® Double sded. double density.
® 1 6 MByte unformatted
Cal C11908

INTRA 14" RGB

ResSitlon 43 XA 4010
Display Format: 80 x 25 characters
Display Colours: 16

Dot pitch: 39mm

Sync Horlz. Scan Freq: 15 75 KHz
Sync Vert. Scan Freq: 50Hz

Band Width: 18MHz

Cat X14520

$795

$695

M COPéxPATIBLE

Tired of pa ng out more tor
Japanese &sk Dnves” These
“direct import™ Hong Kong disk dnves
are the solut:on! They feature
Japanese mechanical components.
yet cost only a fraction of the price!

Rauainy WG DUl OF

mg: m:gk:ggg%“’”n al Cat.No. Description Price
awv (l
SPECIFICATIONS: C11801 500K Normatly $199

SPECIAL, ONLY $179
C11803 1 MByte $239
C11805 16 MByte $259

CRT: 12" diagonal 90° deflection.
non-glare screen
Active Display Area:
216(H) x 160(V)mm
Display Characters: 2.000
(80 characters x 25 hnes)
Description Cat.No. 1.9 10.
Green X14517 $189 $179
Amber X14518 $189 8179

'm

20 M/BYTE HARD DISK
DRIVE FO‘? IBM' AND

&% dnve w-lh C oonuoller card
Cal X200 S $995
SPECIAL ONLY $850

*1BM 13 3 regrstavod trade mark

]

TS N
Stish 200Nz, 70 gime 12 ek
monitors avadlabie in green or amber
displays and teatunng swivel base
that tits forward and back and
swivels nght to left!

Green Cat X14506 Normally $235

Amber Cat X14508 Normally $239 L_]

SPECIAL, ONLY $199 2% 4 WAY
RS232 DATA TRANSFER
SW HES
It you have two or four compatible

devices that need to share a third ot
htth. then these inexpensive data

R transter smiiches will save you the
8'4 2~ l time and hassle of constantly
a1 Ay, Changing cables and leads around
! @ No power required
® Speed and code transparen!
- ® Two Four position rotary switch on
RINTER AT

Greb B¥S0. D80, BX108. MB100 roujpanst

® Three Five interface connections
on rear panet

® Switch comes stancard with
femate connector

2 WAY Cat X19120 S+28” §95

l‘#:ﬁj 4WAY Cat X19125_S+48-$135
ERLEADFOR|

Pgulll}lBM PCXT gldtgmpa

ALL A CRAZY LOW $9.95

CENT 0
® 25 pin “D” pl 1c0m90|ev end) TRA I s CHE
to Centronics Save time and hassles ol oonslanuy

CatP19029 18 melres

changing cables and leads around
Cat P19030 3 metres

with these inexpensive data transfer
switches These data switches
support the 36 pin centronic Interface
used by Centronics. Pnintronics,
Data Products, Epson. Micronics.

8

Star. and many other printer
manufacturers

® No power required

® Speed and code transparent

©® Two Four position rotary switch on

=3

front panel

® ThreeFive interface connections

C& N A-40 PRINTER on reat panel
nal Impact Dot Mainx ® Switch comes standard with

®140CPS female connector
# Near Letter Quaiity Mode ® Bale tocks are standard
14K Butter 2 WAY Cat X19130 $+25 $95
Cat C20040 $695

4 WAY Cat X19135 $448" $135

® Printer Card and RS$232
! @ 200W Power Supply

2
DRV,

iIBM* XT COMPATIBLE
COMPUTERS °™ $§795*

Check these features and our prices. We're sure you'll agree
they're exceptional value for moneyi

® Assembled in Australia! © AT style keyboard

© Tested by usfor 24 hours @ Operating manual
prior to dellvery! © 8 Slot motherboard
© 150W power supply ©6 Months warranty!

(Japanese drives available for an extra $50 each)

5 COMPATIBL MPUTER
256K RA 95mgl£ Drive, Graphics and Dusk?ontro!lerCard $795
COMPATIELE COMPUTER
2 X 3 0K Dlmves Multifunction Card, Colour Grapmcs Disk
Controller, 1 Parallel Port. {Includes Timer Disk) ...

640?{ RAM C‘QMP JIBLE COMPUTER
2 x 360K xsk Drives, Multitunction Card, . Colour Graphics, Disk
Controller, 2 Senal, 1 Parallel Port. {Includes Timer Disk). $1,150

20 M/BYTE HARD DISK COMPATIBLE

C?MPUTE R

e Hard Disk, 360K Disk Dnve(s), 640K RAM, Multifunction
Card olour Graphics, Disk Controller, 2 Serial, 1 Parallel Port.
(Includes Timer Disk)

Single 360K FloppEDlsk Drive ..
Dual 360K Floppy Disk Drives ..

IBM* AT COMPATIBLE

Assembled & Tested in Australlal
® 1 M/Byte Main Board ®6MH
®1.2M Béle Floppy Disk Drive 0802860PU
® Colour Graphics Display Card e 8 Slots

® Floppy & Hard Disk Controller @ 20 M/Byte Hard Disk
® Keyboard
© Manual

® 6 Months Warranty ERGE
only $2,97

Now you can buy top quality 5/a” disks that are also
the cheapest in Australia! They even come witha 5
year guarantee, which indicates the quality of these
disks. So why pay 2-3 times the price for the same
quality?

MICRODOT 5'/4"” DISKS

DESCRIPTION 1-9 BOXES

51” S/S D/D $1 4.95
514” D/S D/D $15.95

(SEND $2 FOR SAMPLE DISK!)

MICRODOT 5'/a” HIGH DENSITY

10+ BOXES

$13.95
$14.95

1-9 BOXES 10+BOXES 100+BOXES
% %44.95 $39.95
ER 10 DISKS) (PER 10 DISKS) (PER 10 DISKS)

57/4a” D/S "NO FRILLS” DISKS
FROM 90¢ H!
Bulked packed, Microdot D'S D'D without boxes. or brand name.
just their white card jacket!
10-99 DISKS 100+DISKS

1,000+ DISKS
$1.20° $1.10°

$0.90°
(SEND $2 FOR SAMPLE DISK!)
(TAX EXEMPT PRICES LESS 20¢ PER DISK)

372" "NO FRILLS" DISKS!
D S D/D disks wnh white boxes but no brand name
{These are a top name brand, but we can't tell you which.)

10-99 DISKS 100+ DISKS 1,000+DISKS
$42.50 $39.95 $35.00
(PER 10 DISKS) (PER 10 DISKS) (PER 10 DISKS)

(SEND $5 FOR SAMPLE DISK!)
(TAX EXEMPT PRICES LESS 40¢ PER DiSK)

VERBATIM DISK
SPECIALS!

All prices 10 disk boxes!
Description 1-9 10+
51/4" S/5 DO $27.95 $26.95
51/4" O/S DD ..... $34.95 $32.95
51/4" High Density $59.95 $49.95
312"SSD0 .. $54.95 $49.95
312" D/S O/D ......$59.95 $55.95

JUMBO 514" DISK

?TQ RAGE .
fyou've got lots disks, you'il
appreciate the extra capacnty of this.

disk stor unit when it comes to
locating “that™ disk!
Features...

® 100 disk capacity

® Smoked plastic cover

® Lockable {2 keys supplhed)

# 9 Divders/spacers

C16020 only $24.95
C16027 (Hinged Lid) $26.95

54" DISK STOR

Etficent and pracncal Prolect your
disks from being damaged or lost!
Features...

® 70 disk capacity

® Smoked plastic cover

® Lockable {2 keys supphed)

® Drviders/spacers

Cat C16025 only $19.95

—

OMPUTER PA

uahty paper at a Iow pﬂce'2 000
sheets of 60 gsm bond paper
Cat €21003 11x9%2" $39.95
Cat C21005 15x 11" $67.95

PAPEN TAMER

® Restores ovdev to the top of your
desk or work area

® Made of white plastic coated steel

® Stores up 10 900 continuous sheels

® Allows perlect paper feed

® Allows easy exarmination of pnnt oul

C21050(10) only $49.95
C21050(157) only $79.95
(Prnter and paper nol incluced)

1BM* XT
COWWPATIBLE CARDS
NEW| NEW! NEW! NEW!

20M/BYTE HARD DISK CARD
XT compatible. simply plugs straight
into your eompularl

(S a1 UEEN— . 81,195

Colour Graphics Card

Cat. X1800!

Graphics Card

(Hercules compatible)

Cat. Xi8003 ... ... $145
onpy Disk Drive Controller Card

nves, 16 Bit)

at X18005 ... $59

Floppy Disk Drive Controller Card
(4 Dnives, 16 Bnl)
Cat X18006 ... ... $65

ngh Resolution Mono Card
Cat. X18007 ... 8199

Colour Gu hicg & Printer Card
Cat. X18010 ... $149

768kB RAM Card {(without memoi sgg
Cat. X18012

Printer Card

Cat. X18017 $34.95
Game VO Card

Cat. X18019 ... $37.95
XT Motherboard (without memory)
Cat. X18020 ... .. ... $225
Clock Card

Cat. X18024 ... ... $57.50

R5232 Card {without CODIO)
Cat. X $52.

RS232 & Clock Card

Cat. X18028 . $95
XT Turbo Motherboard

{without memofy)

Cat. X18030 . eieieemanig $275

Mum IIO & Disk Controller Card
Cat. X18040 169

VO Plus Card
Cat. X18045 .

768K Multitunction VO Card
(includes cabie but not 41256 RAM)
Cat X18050 $199

Hard Disk Controller Card

$129

Cat. X18060 ... ... $195
Enhanced Graphics Adaptor Card
256K RAM on board
Cat. X18070 ... $295

64K Printer Buffer Card
Cat. X1807? . $139

(AT COMPATIBLE)

Enhanced Graphics Adaptor Card
Award Bios)
al X a $495

ri

Rod irving Electronk:s

48 A’'Beckett St MELBOURNE
Phone (03) 663 6151

425 High St. NORTHCOTE
Phone (03) 489 8856

Mail Order and Correspondence
P O Box 620 CLAYTON 3168

Telex AA 151938

MAIL ORDER HOTUNE
008 335757
(TOLL FREE)

\TRICTLY ORDERS ONLY
LOCAL ORDERS
& INQUIRIES
{03) 543 7877
POSTAGE RATES
$999

$1 $2 00
$10 $24 99 $3 00
$25 $4999 $4 00
$50 $9999 $5 00
$100  $199 $7 50
$200 $499 $10 00
$500 plus $12 50

The above postage rates are tor
basic postage only Road Freight
bulky and l'ngllo ltems will be
charged at different rates

All sales tax exempt orders and
wholcsale inquines to
RITRONRICS WHOLESALE.

56 Renver Ad, Clayton

Ph (03) 543 2166 (3 lines)

o . oxcapy

=

008 335757 TOLL FREE MAILORDER HOTLINE FOR CR¥:21Reiisi1 GRDERS!. LOCAL ORDERS & INQUIRIES CALL (03) 543 7877



008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS!

Rod Irving Electronics,
one stop bargain shopping!

1N LAY

T

AARGAL

- il

NICADS!
Size Desc. 1.9 10+ 100+
AA 0.5 AH $2.95 $2.75 $2.25
C 12 AH §7.95 $6.50 $6.25
D 12 AH §7.95 $6.50 $6.25

boe £

CO-AXIAL SOCKETS
LOW LOSS SPLITTER
Gives 2 standard co-awial outlets
from one input

Cat L11036 (iletn) $4.95
Cat L11037 (nght) $4.95

=
COMPUTER CABLE
CIC6 6 conductor computer
interface cable Colour coded with
braided shield
(to IE422 specitications)
Copper conductor 6 x 7/0 16mm
1-9 metres 10+ metres

$1.90/m $1.70/m

CIC9.100 9 conductor computer
interlace cable Colour coded with
mylar shieiding 9 x 70 t6mm

1-9 metres 10+ metres
$2.50/m $1.95/m

CIC12 12 conductor compuler
interiace cable Colour coded with
mylar shielding 12 x 7/0 16mm

1-9 metres 10 - metres

$2.70/m $2.50/m

CIC16 16 conductor computer
nterlace cable Colour coded with
mytar shielding 16 x 7 0 16mm

1.9 metres 10+ metres
$3.90/m $3.40/m

CIC25 25 conductor computer
intertace cable Colour coded with
mylar shieiding 25 x 70 16mm

1-9 metres 10+ metres

$4.90/m $4.40/m

MAMS MUFFLER
Sudden mains disturbances can
senously affect your computer
equipment, and stored data So why
risk it when you can have a Mains
Mutiler, parficularly when the cost of
one farlure 15 ikely 1o be greater than
the purchase pnce' So vamish those
dangerous clicks and voltage
spikes forever with the Mains
Muttler!
SPECIFICATIONS:
Maximum total ioad

1000W 4 AMP 250V 50Hz
Qutlet Sockets

Attenuation 150KHz - 47dB

500KHz - 68dB
10MHz - 660B

Dual T Section:

VDR Transient suppression

Surge capacity 200 Amp 8 x 20uS
2 WAY Cat X10089 $199
4 WAY Cat X10090 $299

HIGH EFFICIENCY
RADIAL FIN HEATSINK
Black anodised with a thick base
plate, this radhal fin heatsink can
dissipate large amounts of heat for
maximum efficiency Designed by
Rod irving

105x30mmCat H10520 $ 3.50
105x75mmCat H10525 $ 3.50
105x100mm Cat H10523 $ 4.90
105x149mmCat H10534 $ 6,50
105x150mm Cat H10535 $ 6.75
105x170mmCat H10538 $ 7.95
105x195mm Cat H10542 $ 9.90
105x200mm Cat H10543 $ 9.90
1u5x225mmCat H10546 $10.50
105x300mm Cat H10549 $12,00
105x600mm Cat H10560 $24.95

0.8 "35757 TOLL FREE MAILORDER HOTLINE FOR CREDIT SARD2RNERS! LOCAL ORDERS & INQUIR'E™ CALL (03) 543 7877

‘f:f‘ !
SEMICONDUCTORS!
Always check our prices
betore you buy!

19 10+ 100+
$2.95 $2.75 $2.50
$9.50 $8.95
$8.50 $7.95
$7.50 $6.95
$8.95 §7.95
$11.50 $10.50 $10.00
$19.50 $18.50 $17.50
$2.95
$2.75
$5.95
$0.35
$3.50
$6.50
$3.75
$1.70
$3.75
$0.25

t $0.30
INS8250 $23.95 $27.95
MELSS01
Have you blown up your Appie dnve
by plugging it in backwards or not
turning off the power while changing
boards? We have the MEL9501 chup!
SPECIAL, ONLY $29.95

8087

Genuine Intel chips with manual
and data sheets packed in boxes!
8087-3 (4.77MHz) . $269
8087-2 (8MHz)

8087-1 (10MH2)
80287-6 (6MHz)
80287-7 (8BMHz) ..

PUSH BUTTON
DIALLERS
Twred of old fashion dialing and
re-dhalhng engaged numbers?
These convenient push button
diallers include last number redial
(up to 16 digits) and instructions for
an easy changeover
Cat A12030 Normally $19.95
SPECIAL, ONLY $14.95

B —)

TV INTERFERENCE

FILTER
Cuts CB/Ham signals interlerence
Cat L11048 $5.95

SWITCHING BOX
©25pin D" plugto 25pn "D socket
® DIP switches allow easy switching

of internal winng
Cat X15662 $32.95

CENTHOMICS GENDER
CHANGERS
o Female to Female
* Saves modifying or repiacing
non-mating Centronics cables
® All 36 pins wired straight thiough

Cat. X15663 Male 1o Male

Cat X15661 Mate to Female

Cat X15664 Female to Female
Normally $33 95.
Only $24.95

ECONOMY

19" BACK CASE
Save with this quality rack mount
case complete with vents, handles
and assembly screws.
Tremendous valuet
Dimensions’ 480 x 134 x 250mm
Cat. H10415 $44.95

\

SLOPING CASES
Plastic with metal front panel.
available in two sizes:

Cat. H10450 190x120mm $16.95

Cat. H10455256x185mm $27.95
{measurements are approx only)

HORWOOD METAL
INSTRUMENT CASES
(ROUND HANDLES)

84/6V

H10461 153 x 102 x 203mm $18.95
848V

H10462 203 x 102 x 203mm $19.50
84NV

H10463 254 x 102 x 203mm $19.95
sanav

H10464 305 x 102 x 203mm $22.95

HORWOOQOD METAL
INSTRUMENT CASES
(SQUARE HANDLES)

96V

H10467 153 x 76 x 228mm $16.95
93/8/V

H10465 203 x 76 x 228mm $17.95
9310V

H10466 254 x 76 x 228mm $18.95
9NV

H10468 305 x 76 x 228mm $21.50

9NV
H10470 430 x 76 x 228mm $29.95

TEXTOOL SOCKETS

P17016 16 pin . $14.95
P17024 24 pin $18.50
P17028 28 pin $24.95
P17040 40 pin . $29.50

Je
RS232 MM TESTER
® Male to female connections
® All pin wired straight through
® Dual colour LED indicates actwily
and direction on 7 ines
® No batteries or power required
D Transmit Data
S R Data Set Ready
D Receve Data
D Carner Detect
T.S Request to Send
D TR Data Terminal Ready
C TS Clearto Send
Cat X15656 Normally $39.95
Only $29 95

DODOA

BRAND NEW FANS
Quality. new fans for use in power
:mps&ompme«s. hotspot ooo'hng etc
nywhere you need plen ar
240V 458" Cat T|246:Y§14.95

115V 458" Cat T12463 $14.95
240V 3122° Cat T12465 $14.95
115V 312" Cat T12467 $14.95
10+ fans (mixed) only $10 each!
FAN GUARDS TO SUIT

458" Cat $3.95
32" Ca $3.95

Ti24
T12475

MAI ORpDER

HoT
008 33575, "NE

(TOLL FREg
OCAY . S43 78}77

BELL WIRE EL

Red and white twisted
Conductors 2 x 1strand 0 17mm
Sheath O D 2 x 135mm

Cat
1-9 rolls 10+ rolls
$19.00/m $17.50/m

COLOUR CAPPED
KNOBS

Economy knobs with elevated
white pointer

Cat H10001 RED

Cat H10002 BLUE

Cat H10003 GREEN

Cat H10004 YELLOW

1.9 10-99 100 -
$0.65

$0.70 $0.60

RS232 MINI JUMPER
PATCH BOXES
@ Interlace RS232 devices
® 25 pin inputs
@ 25 lgads with unned end supplied
® Compiete with instructions
Cat X15653 Male 10 Male
Cat X15654 Female to Maie
Cat X15655 Female to Female
Normatly $25 95
Only $19.95

32C
ADAPTOR
© Male to female connections
® Pins 2 and Jreversed
@ All 25 pins connected

Cat X15657 Mate to Male

Cat X15658 Male to Fsmale

Cat X15659 Female to Female
Normally $22.95
Only $14.95

o

DIGITAL SPEEDO

DIGITAL TACHO

SPEED ALERT

® Dgital readout (LED) for both
tacho and

@ Alarm wath sound at vanable
preset speed

® Audible beeper and visual
ndicator

# In built light indicator for night
llumination

© Designed for 12 volt negative
earth electrical systems

@ Speedo 0 - 199kph

® Tachometer 0 - 9900kph

@ Speed alerl 40 - 120kph

® Compiete with mounting hardware

Cat A15064 R.R.P. $89.95

OUR PRICE $74.95

PIEZO SIMEN

® 4 prezo units In a high impact
ptashc cabinet

® Input 12V DC - 200mA

® Output 11508 at 1m. dual lone
& Compact size 105 x 85 x 45mm
® Smarl design suits interior use

$23.95

Cat S15071

GREY FLAT RIBBON
CABLE

Cat No. Description S/Mtr
W12614 14 Way $1.90
W12616 16 Way $2.20
W12620 20 Way $2.50
W12624 24 Way $2.90
W1262525 Way $3.20
W12626 26 Way $3.60
W12634 34 Way $3.90
W12636 36 Way $3.90
W12640 40 Way $4.90
W12650 50 Way $5.90
W12660 60 Way $6.90

RS232 WIRING
ADAPTOR BOX

® Male to female

® 25 Detachable plug on leads

® 2 mini jJumpers

® |deal for exporimenting of

temporary connections
Catl X15665 Normally $39.95
Only $29.95

RS232 GENDER
CHANGERS

® Saves moditying or replacing
non-matng AS232 cables.
@ All 25 pins wired straight through

Cat X15650 Male to Male

Cat. X15651 Male to Female

Cat X15652 Female to Female
Normally $14.95 each

Only $9.95

ELESS MICROPHONE
RECEIVER WA100

Made by Piezo (Azden)of Japan,
his device will turn any microphone
fitted with a Cannon Type male
socket Into a wireless microphone.
The recerver will piug into any
6 35mm microphone input Both
transmutter and recerver can be
tuned from 76 - 81MHz.
Freq. Response: 50 - 16kHz
Tunable: 76 - 81MHz
Field Strength:
Transmitter 10uV. 100 metres
Receiver 15mV (100%)
Battery: Transmitter LR44 (1 5V)
Receiver 3 x UM4 (4.5V)
Instructions: Japanese {English
not available')

Cat A10520 R.R.P.$199

Qur price, only $189

72

CHYSTAL LOCKED

WIRELESS MICROPHONE

AND RECIEVER

MICROPHONE SPECIFICATIONS:

Transmitting Frequency: 37 1MHz

Tiansmitting System: crystal
oscilaton

Microphone: Electret condenser

Power Supply: 9V battery

Range: 300 feet :in open field

Dimensions: 185 x 27 x 38mm

Weight: 160 grams

RECIEVER SPECIFICATIONS:

Recieving Freq: 37 1MHz

Output Level: 30mV (maximumj)

Recieving System: Super
heterodyne crystal oscillaticn

Power Supply: 9V Battery or 9V OC
power adapter

Volume control

Tuning LED

Dimensions: 115 x 32 x 44mm

Weight: 220 grams

Cat A10452 R.AP.$113

Our price, $99

Rod Irving Eiectronics

48 A Beckett St, MELBOURNE
Pheone (03) 663 6151

425 High S1, NORTHCOTE
Phone {03) 489 8866

Mail Ordor and Corresponddnce
P O Box 620, CLAYTON 3168

Telex AA 151938

MAIL ORDER HOTUINE
008 335757
(TOLL FREE)

{STRICTLY ORDERS ONLY)

LOCAL ORDERS
& INQUIRIES
(03) 543 7877

POSTAGE RATES

$1 $999

$10  $24 99

$25 $4999

Sa4gres

2828388

“we

The above postage rat re for
basic posiage only Road Freight.
bulky and fragiie items will be
Charged at different rates

All sales tsx exempt orders and
wholesale inquiries 10
RITRONICS WHOLESALE,

56 Renver Rd, Clayton

Ph (03) 543 2166 (3 lines)

3 190 Lo epted
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KIKUSUI'S COS-5000TM SERIES
THE OTHERS SIMPLY DON'T COMPARE

It's the standard features
that make Kikusui CRO’s
exceptional.

The NEW COS-5000TM series
offers standard features, normaily
only found on expensive, higher
bandwidth scopes.

Consider:

Bright and sharp signal

traces with Automatic
Linear Focus. This eliminates the
need to readjust the focus during
measurements between timebases.
Even in high intensity, there are no
blooming effects.

‘Simultaneous’ trigger-

ing of both CH1 and CH2.
The VERT MODE displays both sig-
nals whether they are synchronised
or not. An indispensable facility
when troubleshooting between
working and faulty boards.

Auto setting of the
optimum triggering
level. In AUTO TRIG LEVEL LOCK,
a peak to peak detector locks onto
and tracks the trigger signal. There
is no need to reset the trigger level

between measurements.

The Manual Level Control provides
superior triggering of complex
waveforms or very low level signals.

Stable viewing of

complex waveforms.
The VARIABLE HOLDOFF control
aliows the easy viewing of
waveforms such as uP or video
signals with multiple triggering
edges, caused by different
frequency and level components.

Simultaneous display

of original and mag-
nified waveform. Kikusui's
ALTERNATING SWEEP MODE
allows both the original waveform
and the selected magnified portion
to be viewed simultaneously.

B ORIGINAL
EE MAGNIFIED

Advanced new design

using energy saving
circuitry. The newly developed
Dynamic Bias Circuit [PAT PEND]
automatically controls the power
consumption of the unit. Another
feature in Kikusui’s policy of
continued innovation.

CHI NO HOLDOFF WITH HOLDOFF
TRIG:CH]1 Features 5100TM  5060TM  5041TM  5021TM  5020TM For more information call
-~ Bandwidth  100MHz  60MHz  40MHz  20MHz  20MHz Emona at {02) 519-3933,
Channels 3 3 2 2 2 86 Parramatta Road,
o Verucal Camperdown 2050. Or
Sensitvity Imv/DIvV Imv/DIvV Imv/DIV Imv/DIvV 1mv/DIv write Emona Instruments,
] Max Sweep P.O. Box K720, Haymarket,
TRIG:CH2 Speed 2nyDIV._ 5ngDIV. 20n9/DIV 20ns/DIV  20ns/DIV 2000. FAX: (02 55y0- 1378.
CH2 Delayed Sweep YES YES YES YES NO
Trigger Modes CH1, CH2, VERT MODE, LINE, EXTERNAL
CHI1 E Sweep YES YES NO NO NO
) Delay Line YES YES YES NO NO
TRIG: Accel Voltage  18kV 12kV 12kV 2.2kv 2.2kV
\C/EZRT MODE  yaranty 2 YEAR WARRANTY ON PARTS AND LABOUR E m
Probes 2 QUALITY SWITCHABLE PROBES INCLUDED

‘THE TECHNOLOGY HOUSE’

READER INFO No. 27

|




NEW PRODUCTS

Colour
processor

Electrocraft have released a
colour processor. It is de-
signed to correct colour bal-
ance problems in profes-
sional and semi professional
situations. It can be used
where the colour balance
has been incorrectly set, or
where a director want to
match tape shot indoors and
outdoors.

It can also be used to put
a tone on footage. It does

this by first removing the
colour information to pro-
duce a monochrome image,
and then colouring it appro-
priately. this facility can yileld
sepla for an old fashioned
look, or convert shots taken

plus the use of black level
and contrast,

According to the makers,
signal degradation is unno-
ticeable. The machine has a
bandwidth of 5 MHz, so it can

during the day into night

time shots with a blue tint, sources.

be used with nearly all video

R.L 116

Databridge
Modems

Rosser Communications is
distributing the Databridge
DSP 2400 modem. Cost will
be less than $1000 a unit. The
DSP modems recently won
an Australian Design Award
for Databridge.

The 2400 does 2400 and
1200 baud in full duplex,
auto-dial, auto-answer, auto-

disconnect. It can be oper-
ated in dumb or smart mode.
In dumb mode it operates as
a manual modem, particu-
larly useful in synchronous AT
type functions. In smart mode
it is fully Hayes and AT com-
patible. It operates on both
pulse and tfone dialling ex-
changes, has a built in diall-
ing director, a password sys-
tem and the ability to oper-
ate a leased line and the
ability to switch between

sync and async modes.
R.I. 117

The‘ﬁ:umplete Service available
from any CAD bureau in
Australia.

° ®
— o e @ (X

PROFESSIONAL P.C.B.’s
All this —
@ Printed Circuit Design
@ Photoplotting PC CAD output
@ Technical Support

Now this —
@ Software for PCB Design
O Racal-Redac REDCAD
O Protel-PCB
And —
@ Standard Compatible Hardware
O NEC APC IV
O COMPAQ Deskpro 386
@ Penplotters
@ Photoplotters

at your service 15 hrs. a day

R.C.S. Design Pty. Ltd.
p\(( 728 Heidelberg Road,
ossmn) Alphington, Victoria 3078

(03) 49 6404 (03) 49 6792

Fax. (03) 456 4351 (Att. R.C.S)
READER INFO No. 28

SAVE 0N New .
low cost tools &

components

FOR DESIGNERS AND PROGRAMMERS

HARDWARE $

EPROM ERASER with TIMER. LA6T 135.00
PROGRAMMER (2716-27512). fits IBM-PC 23200
XT Compatible System. 640k 1495.00
Turbo Motherboard, Ok RAM 295.00
SOFTWARE (all runs on I1BM-PC or compatible)  $

NORTON Programmers Editor (Magic) 140.00
PROTEL PCB Layout System Version 950.00

30 (EGA Compat ble) with FREE
Schematic Library

HI-TECH C Cross Compiler (Z-80. ROMable) 350.00
CHIPS $

8749 Miccocomputer 24.00
3031 14.50
NEC v20-2 Speed Chip 45.00
27512 55.00
Gl Text-Speech Set 39.95

All prices include Sales Tax Overnight Oelivery $7 50
Australia Wide (Except Systems)

Phone now for our free information pack on (07)
369 5900 or write to P O. Box 107 Paddington Q. 4064

V'sa Master Card & Bank Card acceptec

A /I\ A\ Our new showroom

BALTEC _ iw
—SYSTEMS yr'xlztg?'acs)'sssoo.

READER INFO No. 29
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“FORTH
GALORE”

NOVIX

8 mips forth
engine

Available also for IBM-PC, STD Bus, VME Bus ’

READER INFO NO. 78

NB4000 Beta Board

o NC4016 16-bit high-speed
microprocessor

o Fast 35 ns CMOS memory enables
full processor speed (8MIPS)

® 28K words RAM for program/data
storage and 4k words system ROM

o Hardware data stack and return stack
each provide 256 16-bit cells per task

© Programmabie selection of up to 8 stack
segments allows multitask switching in
less than 5 microseconds

© Dual serial RS232 1/0 support

® A small computer standard interface

o Complete polyFORTH operating system/
development environment

READER INFO NO. 79
EC-1F11 FORTH
DEVELOPMENT SYSTEM
2MHz R65F11; Serial I/F; 5% Disc Drive
Controller; 6K RAM; Expandable Shortform
kit available. Excellent for Development
Also available
EC-111 SBC with 241/0; 8 x A/D; 2 x D/A;
Serial I/F; 24K Memory; watchdog; 2 MHz &
Forth EC-1F12. Minimum System R65F12AQ.
16K Memory 170, Serial I/F, Forth. Kernel.
Economic EC-1F11 AD 10 bit AD, R65F12AQ
watchdog upgrade for EC-1F 11

eneroy

CONTROL

Energy Control Pty Ltd
P.O. Box 6502, Goodna, Qid 4300 26 Boron St. Sumner Pk, Qkd 4074
Phone: (07) 376 2955 Telex: AA43778 ENECON Fax: (07) 376 3286

READER INFO No. 30
80 — ET! August 1987

ET-184 1C

Clreuit Digital Tester

In-Circuit
Digital
IC Tester

Yet another cheap, easy and useful

test device from ETI.

THIS VERY SIMPLE project allows digi-
tal integrated circuits 10 be tested. whilst
in circuit.

Using an ic test clip clamped over the
device 1o be tested. a series of Light Emit-
ting Diodes indicate whether the pins on
the ic are going high. low, orswitching.
Working with a manual or data sheet for
the particular ic. this LED indication will
show how the ic is functioning.

The standard project uses a 16 pin test
clip. allowing up to I8 pin devices to be
checked. This can be done by applying the
clip in two stages. so as 1o cover all the
pins. The same method will allow you to
check 40 pin devices using a 24 pin clip.
Duc 1o changes in ic width versus pin
numbers. different size clips are necessary.

The project can be used on digital ic’s
from 5 Vdc 1o 22 Vdc (on the pins). The
current rate is set at 3 mA for 5 Vdce. and
20 mA for 22 Vdc. Note: Inputs and out-
puts below 3 mA may not have sufficient
current to light the LED — but if there is
less than 3 mA going to the ic then it
probably wouldn't trigger anyway.

Voltages below 1.8 Vde are considered
“lows™. and greater than 2 Vdc arc con-
sidered “highs™. The trigger voltages for
the LED's are provided by the ic pins
switching high or low.

By using a data reference for the ic
being checked (this can come from the cir-
cuit or a data manual) it is possible 1o es-
tablish if the ic s functioning correctly.

HOW TO USE

Clip the test clip onto the ic — making
sure that pin 1 of the ic matches pin 1 of
the clip.

Any It LED means that on that pin
there is a high. unht LED's infer a low.
and flickering LED's indicate that the pin
is switching high/low.

le's with the same body width as the test

clip being used. but with a greater number
of pins. require two stage checking. Fol-
low the above procedure. and after testing
the first 16 or 24 pins. remove the clip and
re-clamp it onto the remaining pins.

CONSTRUCTION
Construction is very simple. and has been
made casier through the use of a Printed
Circuit Board. Start by soldering R1 (1k2
I Watt) onto the pc board. Next. place
the LED’s on the board but do not solder
vet. Push the LED's into the panel (pre-
punched) ensuring that they have a firm,
tight fit. and arc all level. Wriggle the pc
board down the LED leads as far as possi-
ble to the bases of the LED's. Now solder
the LED's.

Cut a slot. or drill a hole in the side of
the case to aceept the rainbow cable. Then
drill a small hole for the common flying
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lcad. On the lead. solder the alligator clip
on one cnd, and the other end to the
board.

Solder the rainbow cable to the test clip
— we found it best to solder the first wire
to pin 1 of the clip, and the second wire to
the pin opposite pin 1. and so on. This
avoids bending and twisting the cable.
With a black marker pen or texta. mark
pin 1 of the test clip for identification.

All that remains is to solder pin 1 of the
test clip to the pe board on LED 1, and so
on.

To check that the unit is functioning
correctly. use a supply between 5 Vde and
20 Vde — a 9V battery will do. Clip the

alligator clip to the negative terminal of
the supply and check that the correct LED
lights with the correct pin on the test clip.
from the positive of the supply. ]

PARTS LIST
ETI-184

R1 1k2 1 watt 5% Resistor

LED1-24 3mm Red LED

PCB AEC 87-5-1 Single-sided tinned.

PANEL Silk-screened aluminium.

TC1 16 pin ic Test Clip.

CASE UB5

MISCELLANEQOUS 1 metre 24 way Rainbow
cable, 1 metre hook-up wire, Alligator clip,
solder.

This project was designed by the techni-
cal staff ar All Electronic Components.
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Teiephone : (03) 662 3506 Fax :

)

PLEASE SEND ME THE FOLLOWING :

QTY .. IN CIRCUIT DIGITAL 1.C. TESTER KITSETS @ $39:95 EACH.

NAME @ i

ADDRESS :

STATE : .. coummenummssmmsat. . oaaas. oo mmsve s ot oo P/CODE : ...wuvi..qmovmesasenes

Card NO & .o
Expiry Date : ....ooccvieciannns Signature : ........

READER INFO No. 31

(03) 663 3822.

o MAIL ORDER SPECIAL OFFER.

To launch the first of our NEW range of ALL ELECTRONIC
COMPONENTS kitsets , we have decided to eliminate freight
charges on this item for THIS MONTH ONLY.

Just clip out the coupon below — a photocopy, or a letter with
the same details will suffice — and send it to us before the end
END OF THIS MONTH with your remittance,

And don’t forget — we stock a huge range ( easily the largest
in Australia ) of ETI — EA — AEM — HE & AEC. kitsets.
Just ask for your FREE catalogue.

Sub Total — $
Freight — FREE.
TOTAL — 8 i © eeeies

[JeHeqQue [ JMONEY ORDER

(CJeank carp [ JaMEX




& MICRO-EDUCATIONAL ...

Unit 8, 235 Darby St, Cooks Hill NSW 2300 Phone (049) 264122

DISKS .. 82¢

We sell two million disks a year. ZB UZLK ZDZZ $K$ ) | |

Why? Look at our prices. DISKS 10+ & 100+ 200+ 500+ 1000+

Plainlabel 1.00 095 @ 090 | 087 @ 082
5258SDD 140 120 @ 100 097 @ 092

_(Micro-Ed) | ! = e e I} =
525DSDD 1.60 @140 @ 120 1.10 1.00

F(Micro-EL_*___%_ a S N I
525DSDD 190 @ 170 150 ' 1.40 & 130

| (Wabash) I C— 1 | 1
525DSHD 350 @ 320 | 3.00 | 290 280
(Wabash) | 1 | 1 | o
35DSHD 495 | 450 | 399 390 375

(Wabash)

. — - - -

e -—

Not just the lowest price in Australia, our disks are

also the highest quality.

US made by Wabash, our disks are fully machine-

made to the highest possible quality standard:

nearly double the American National Standards

Institute's standard for double-density disks.

And we sell them cheaply because we sell in

VOLUME.

NOBODY sells more disks than Micro-Ed and

NOBOBY beats us on price or quality. We are

Australia's largest retail supplier of diskettes with over

32,000 customers Australia-wide.

... and we also sell ribbons. . |

Panasonic, Logitec, Super 5, 1090  $15 4z N
Canon 1080/1156A 12 BULK PRICE

C.ITOH 8510, Imagewriter etc 11

CP80, DT80, BX80, DT100 etc 11

Data Products ggo(()) lg '

Data Products 802 1 .

Diablo H/T IT M/S 11 BUY 6' 10% Of“f'

EPSON FX80, MX80 etc 11

EPSON FX100, 105 etc 11 '

EPSON LQ800 11 .

EPSON LX80, GX80, LX86 etc 11 r - - B o
IBM Prowriter

oM Erour 5 HOW TO ORDER:

NEC P3/P7 15

NEC 3500 M/S 15 1) PHONE (008) 02 5229 (STD-free Order Line Only)

Okidata ML80 11 2) Tell me what you would like to order, your name, address and
Okidata ML84 11 credit card number. (Or purchase order # if a School, Govt Dept
QUME IV M/S 11 or Company. Remember to post confirmation order.)

Toshiba P1350 11 3) The goods will be delivered overnight by Kwikasair courier
Sagem Telex 11 (allow 2-3 days for country deliveries.)

82 — ETI August 1987



& MICRO-EDUCATIONAL... ..

Unit 8, 235 Darby St, Cooks Hill NSW 2300 Phone (049) 264122

MODEMS

GPA SuperModem $395 inc, $359 ex

Our top-selling fully-featured modem. Australian made
| standalone V21, V23 with optional V22 board.

Features:

* Auto-answer, auto-dial, auto-disconnect

* Onboard intelligence for Baud rate detect

* Hayes compatible

* 300 Bd full duplex, 1200/75 (VIATEL mode)

* 1200 Bd full duplex option ($190 inc, $160 ex)

* Connects to any computer with RS232 serial

* Viatel software (Apple/IBM) available $35

* Cable to suit your computer $30

* Over 2900 sold! (New model now has LED's)

I READER INFO NO. 80

AUTO ICE Apple Modem $299 inc, $279 ex

Card modem for Apple II+, Ile and IIGS (Yes. In
colour!) Direct connect, auto-answer, auto-dial, auto-
disconnect with a full suite of onboard EPROM
software including comms, VIATEL and a simple
word processor. V21 and V23. Suitable for users
wishing to quickly, simply and easily connect to
bulletin boards and VIATEL applications. This is a
complete package requiring no further software or
cabling to be operational.

And at $299 it is great value!

READER INFO NO. 81

Maestro Fiyer

1200 BIT STREAM tLYER

M) MAESTRO
oco [ g

3 (9

From the designers of the all-conquering GPA
SuperModem comes a standalone V22 modem for the
embarrassingly low price of $199.

The brief we gave Maestro: Design a "No Frills" V22
modem for existing modem users who need the speed
increase but who don't want to junk their existing

modem. And do it under $200!

Do you need 1200/1200? If so the Maestro Flyer
may be the modem for you. Nothing fancy. No auto
anything. Just V22 120 cps transmission. $199 inc

READER INFO NO. 82

SPECIAL
20 Mb Tandon drive and OMTI card
was $1495. NOW $795! (Suit XT and AT)

ORDER FORM Post 1o ]
PO 160 ‘

| Dear George, Tee Juncaon 291 |

Please rush me the following by courier:

I
I
I
I
I
| Enclosed please find cheque/ Bankcard/ VISA/ MasterCard
I
I
I
|
I

I
| ADDRESS: _ . .

S——

|
| SIGNED:

ETI August 1987 — 83




YOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR C

REGULATED DC POWER SUPPLIES

® Single and dual models. Duals can be series, parallel, Independent or
dual tracking

a”

-~—— =

e Duals also have fixed 5V supplles with overload Indication N = |
® Fine and coarse voltage controls o :
® High and low current ranges P M
® Fully short circult protected ?F
e Auto constant voltage - constant current Indication . B GPQ3020 GPQ3030
e High kine and load regulation typically 0.01%+3mV . 1
* High quality 4mm binding posts . IFLU K EI
e Ecoriomical and robust o ¥ | CHOOSE g
* Ripple and nolse typlically 0.5mV or TmVrms
e Class 2.5 Analog meters GPR3030 MULTIMETERS FOR
FEATURES

Model GPR3030 GPQ3020 GPQ3030 ]

Type Single Dual Dual QUALITY AND VALUE

Outputs 0-3v 0 - 30V x2 0 - 30V x2 q :

0-3A 0- 2A x2 0- 3A x2 70 Series Low Cost
5V 1A 5V 1A Analog/Digital
oV 3A SV 3A Multimeters
Price ex tax $210 $530 $561
inc tax $244 $617 $654

NOW STOCKING COLINE PROBES
Update your scope with the switch
selectable x1/x10 Coline SP100 probes. 2d
As used by industry, research labs, — e
universities etc. BNC connectors and FLUKE 73 FLUKE 75 FLUKE 77

selection of tips. Complete in deluxe Maloy 0ol dsplay | Avalog Ogial dsplay Analog/digial Orsplay
heavy duty plastic pouch. $45.50 Woits os 10 doce vols Pns 10A mA_ Vels #hens 1A mA
les dipdz st drote betl
LMC 7660 Autorange Augitre ~antinuity Audan Cantinuity
07 baw waruazy  Adtorange tange hind Tyt righe ** function
gWITCHED 2000 - hoor Dallery Wle Q5% basic oc atiurasy  Awtzeanye range hold
APACITOR 3 yex marany 2000 - nos batery e 035 Mase & avsay
VOLTAGE 3.y agnany 2000~ mus Stiey ule
CONVERTER z COLINE SP100 o o
. passive probe inccrporates Mytips =
This handy CM(_)_S a 3-position shide switch in the head
IC ConVe_ﬂS positive and has a cable length of 15 metres ex tax $159 $219 $279
voltages into SPECIFICATION: Position x1 Bandwidth DC to inc tax $183 $252 $321

10MHz ® input R 1M (scope input. ® Input C 40pF -« scope

negative voltages in
cap ® Working Voitage 600Vdc (inc peak ac

the range 1.5V to

10V. Circuits can
be cascaded to
increase output
voitage. $2.97

Position Ref Scope nput grounded Probe hp grounded through 9M
Position x10 Bandw:dth DC to 100MH:z ® Riseime 3 5nS & input R 10M
when used with scopes having 1M input (probe 9M « 1°c)e input C 11 5pF
when used with scopes having 30pF input capacitance ®» Compensation
Range 10-60pF ® Working Volitage 600V dc (inc peak ac)

Supplied complete in deluxe heavy duty plastic pouch

20 Series For Toughest Applications
FLUKE 25 & 27

Charcoal or yellow case
colour

...WOO0D FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS

QUALITY BELLING LEE IEC-TYPE CONNECTORS

L1950A

Appliance Inlet $2.20 Right angled PCB Inlet $2.50

L2728

8.30 to 5 Monday to Friday. 8.30 1o 12 Sat.
Mail Orders add $5.00 to cover postal charges.

All prices INCLUDE sales tax.
Tax exemption certificates accepted if line value

exceeds $10.00.

BANKCARD, MASTERCARD, VISA, CHEQUES

L2212A Fuséd inlet with L2292 Appliance Rewireable
Fused inlet $4.60 voltage selector $28.35

Analog/Digital display
Touch Hold™* function
-15 C1055 C operation
0 1% basic accuracy

t 100 vV to 1000V ac and dc

<2
L2723 %

L2157 Switched i 010uA1010A all tused
and fused [nlet $10.76 Relative (ditference)
b ® mode (27}
] ! i MIN/MAX recording
! @ mode (27
A Model 25 27 sgggedlzed waterproof
4 L2298 Price ex tax $472 $543

Two-year warranty

inc tax $543 8625

outlet $2.60 connector $4.00

GEOFF WOOD ELECTRONICS P/L

(02) 427 1676 MR
229 BURNS BAY RD. TWX 71986
(CORNER BEATRICE ST.) P.O. BOX 671

LANE COVE WEST N.SW. LANE COVE N.SW. 2066
OR CASH CHEERFULLY ACCEPTED

specialising in electronic components for the professional and hobbyist.

" SdIHO YOS QOOM ** SAIHD HOF GOOM  SIIHD HOS GOOM *** SdIHD HO4 GOOM ** SdIHD HOS GOOM " SdIHO 04 QOOM " SdIHO Y04 QOOM ™ SdIHD 04 JOOM ™" SdIHD HO4 OOM *




Createc SCO1

One of the more interesting instruments to come
our way lately has been the SC07 from the West
German firm Createc GmbH, located in West
Berlin. Not only is it a miniature oscilloscope with
an LCD screen, but it also functions as a volt and
frequency meter and contains some impressive
signal processing functions.

In its oscilloscope mode,
the SCO7 functions as a digi-
tal device with a sampling
rate of 20 MHz, which leads
to a theoretical bandwidth of
10 MHz at the Nyquist limit.
The input amplifiers have g
dc to 10 MHz bandwidth to
suit this sampling frequency.

As with most digital oscillo-
scopes, this rather unimpres-
sive bandwidth is offset by a
host of very aftractive digital
features. It has nine non-vola-
tile memories in which wave-
forms can be stored. It has
complex triggering and one
shot circuits that make it pos-
sible to capture difficult tran-
sients. Sophisticated signal
processing allows multiplica-
tion, division and addition of
signals and the display of a
complex waveform. It is also
possible to perform some
quite detailed measurement
on the signal: Volis (rms,
average, peak-peak and
zero-peak), period and fre-
quency are all displayed in
either the multimeter mode or
across the screen in the oscil-
loscope mode.

What makes the SC01 unu-
sual it is size; all these fea-
tures are packed into a de-
vice no bigger than a large
calculator. The secret is inter-
nal-clever circuitry, wide-
spread infegration and the
use of surface mounting and
other low volume compo-
nents. In fact, there are two
pc boards inside, one full of
application specific ICs and
the other full of surface
mounted components. Ac-
cording to the leaflets sup-
plied by Createc, the circuit
consists of a two stage input
amplifier feeding a 7 bit
flash converter which turns
the analogue input signals
into digital data. From this
point onward the system is
fotally digital. The master
controller is a 80C31 pro-

cessor with 64 k of ROM on
the side. However, there are
three other processors on
board, one to look after the
flash converter and its as-
sociated high speed memo-
ry. one for the keyboard and
one for the display.

The display is a 128 by 128
pixel LCD. It's a bit mapped,
and multiplexed to reduce
drive requirements.

The matrix is purchased of
the shelf in Japan, but the
graphics processor is de-
signed by Createc for this
particular job. The LCD, as al-
ways, is a compromise be-
tween legibility and
weight/power constraints.
There is a screw adjustment
at the bottom of the case so
that one can optimize the
LCD angle for the surround-
ings.

The keyboard is a fifty key
device. It consists of a nu-
meric pad with the normal
arithmetic  operators  and
then the control keys
grouped in logical groups to
make operation easier.

At one level operation of
the device couldn't be more
straightforward. The vertical
scale is set by two large
slide switches on either side
of the device. The horizontal
scale is set by two key
strokes. The first defines the
channel, the second is ‘auto’.
The ‘'auto’ function sets the
horizontal scale so that one
and a half periods appear
on the screen.

At a second level however,
driving the Createc gets
quite a bit more complex,
and one needs to use the
manual fairly carefully to de-
rive full benefit from the ma-
chine. Pufting it into any
particular mode is achieved
by operating the keys in a
usually across the keyface
from left to right. Initially, this
seems to make life more

complex. However, with a bit
of experience it makes life
easier since all the functions
on the device are accesses
in the same manner.

The SCO01 was released in
April 1986 at the Hannover in-
dustrial fair, and exports
started happening around
the end of the year. The com-
pany is paricularly keen to
attract export orders be-
cause, while 40% of the R
and D on the device was
covered by the West German
government, local orders are
not expected to be sufficient
to account for the rest of the
money. In Australia it is being
distributed by Klaus Reimann
of the Sydney based Elec-
tronic Developments and Ser-
vice, and will sell for $2500
ex fax.

Is it worth it? Probably not
for the run of the mill labora-
tory, where similar funds will
buy very much more band-

width for less money. How-
ever, there must be plenty of
applications where advan-
tages of portability, rugged-
ness and storage will more
than outweigh the disadvan-
tages of price. it is rather a
pity that it requires mains for
operation, especially given
that its power consumption s,
only 3 Watts. There are a
couple of other things wrong
with it: | would have liked to
see easier adjustment of the
LCD viewing angle. The
screen is difficult to see at
the best of times, and making
it difficult o adjust just com-
pounds the problem. The
slide switches on the side of
the box are unnecessarily
clumsy as well. Still, these are
small quibbles for the techni-
cian confronted with the
problem of lugging a con-
ventional CRO up a mast fo
test recaicritant equipment.
— Jon Fairali
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OrCAD/SDT
lets you
create, edit
and output
schematic
designs from
your PC.

ke bt i e e M o

I Now 1t S easy to design

schematics with your computer

I imply use OrCAD/SDT, the easy to
use , totally flexible and affordable
schematic design tool (software) - for use
I with IBM PC/XT/AT or compatible
computers.
Easy schematic design

Parts can be selected by the keyboard or from a pop-up
directory (and moved or rotated to where you choose).
Fast graphical editing

With powerful editing commands, single objects or

if an object is accidentally removed it can be immediately
recovered with an “undo” command.

OrCAD/SDT Features:

® Unique parts library ® Rubberbands wires/ buses

® Automatic pan ® Levels of hierarchy o Graphics options
® Zoom levels ® Design check ® Back annotation

mirroring ® Keyboard macros @ Color graphics ® On-line
part browsing @ Net list translations ® List of materials

Free Demo Disk
Evaluate OrCAD/SDT for yourself. Call Prometheus

DISK. This is a strictly limited offer, so act now to secure
your free evaluation copy of OrCAD/SDT

Prometheus Software Developments Pty Ltd.
191 Riversdale Road Hawthom Vic. 3122.
Telephone: 819 6088 Fax: 819 6085

N N N ..
Cut out and mail today

Please tick the appropriate
[ Please send me a free demo disk.
O Please contact me to arrange a demonstration

Name

OrCAD/SDT makes the placement of graphic symbols,
interconnections, components, and text both fast and easy.

groups of objects are easily moved, replicated or deleted. And

® DeMorgan equivalents @ String searching ® Part rotation &

now, or fill in the coupon and we'll rush you a FREE DEMO

Title
Company

Address

P/C.
Telephone Fax

Prometheus Software Developments Pty Ltd.
191 Riversdale Road Hawthorn Vic. 3122.

Telephone: 819 6088 Fax: 819 6085
h I BN N e
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Scope

Gordiess Iron

Scope Laboratories, the Melbourne based
soldering iron manufacturer, have just released a
cordless iron. Cordless irons have been a growing
trend overseas for the last few years, but this is
the first cordless iron | have seen manufactured in
Australia.

its a 60 watt job, in a larg-
ish bright orange pistol grip
shaped case carrying two
‘D'cell NiCads rates at 2.5-2.7
watts. These are special de-
vices available from Scope,
each soldered in so they
can't be removed on a whim.
At the base of the pistol grip
is a socket for the recharger,
a small plug pak style unit
that charges from the mains.
It will deliver 400 mA in the
charge mode. According to
a spokesman at Scope, the

NiCads will last in deep
cycle mode for several
years, and ‘“innumerable”

cycles. If they are cycled on
a slow charger they will last
even longer. There is also @
12 volt version available as
an extra that charges from
the cigarette lighter of a car.
There is a detachable cop-
per tip and several altemna-
tive tips for suiting to particu-
lar jobs.

When the equipment ar-
rives, the NiCads are com-
pletely discharged, and re-
quire about 16 hours to
charge up fully. The tip

would melt solder after about
an hour on the charger how-
ever. To operate, there is a
trigger located on the pistol
grip which takes about five
seconds to heat the tip to a
useable temperature. The
blurb from Scope says that
you can make about 100
connections  before  you
need to recharge. | didn't test
this, but | did use it for @
whole day, and the figure
does not seem seriously
wrong.

For someone who is used
to handling an ordinary soi-
dering iron, the pistol grip
takes a bit of getting used to.
However, after a few hours it
becomes more natural. In
any event, if you have a
need to do soldering where
power points are non-existent
or difficult to find, as tele-
phone technicians often do,
its a great advance to find a
practical cordless iron on the
market at last.

It costs $83 ex tax from
Scope Laboratories in Mel-
bourne.

— Jon Fairall




Multitech

All the best
for less!!

Multitech PC500

The DSE Multitech PC-500 System 1 started the Afford-

able PC compatible revolution by being the first to

break the $1000 price hurdle. It's still the leader when it

comes to quality, versatility and value! With 256K

memory (expandabie to 512K), single 360K disk drive,

4.77MHz clock speed, CGA card, parallel and serial

ports and MS-DOS — it's not hard to see why!

Does not include monitor.

Specifications:

* |BM PC standard 4.77MHz clock speed

* On-board memory 512K maximum (256K fitted)

* 8088 CPU chip

* CGA card, parallel and serial ports fitted

* 67W power supply

* Supplied with MS-DOS 2.11 plus software
depending on modet.

Cat X-8000

*995

Budget Swivel Base

Nylon slide assembly and non-skid feet for positive
action. Allows full 360° rotation and 25° vertical
adjustment. Suits all monitors (or even your home
telly!) from 22c¢m to 35¢m screen size. Cat X-1190

Deluxe Swivel Base

Similar to budget model, offering same degree of
rotation and angle, but this one has knurled knob for
front locking or freeing monitor. If you want to turn
the monitor frequently (eg for others to see screen)
this is the one to choose, as the monitor does not

IBM/Apple Joystick

Get the most from your computer games with this great
value IBM/Apple Joystick! When the action is fast and
furious you'll want the quickest response. Lightweight,
comfortable and smooth action will give you the edge!
Cat X-3570

Parallel Switch Box

This one can save you heaps! With the Parallel Switch
Box you can now run one printer from two computers
or even two printers from one computer. Saves that
constant cable changing. Simply plug it into the parallel

port and it does the rest! Cat X-3571

___ Mini Data Switch |

Budget DSE
Diskeftes

Why pay more? Top quality
computer media at a realistic price,
made exclusively for Dick Smith
Electronics by one of the world's
leading disk manufacturers. They're
$0 good we use them ourselves!
Double sided disks, soft sectored, in
5%” (13cm) standard size.

Single density:  Double density:
Box 10 disks Box 10 disks
32 750 32950

Cat X-3500 Cat X-3501

Serial Data Cable

2.35 metre serial cable with male
DB2S plug one end, female DB25
socket the other. All 25 pins wired
1-1, etc. For serial printers, modems,
computer/computer connection, and
other data applications. Also ideal as
extension lead for parallel printer

cable (gives over 4m). 339

Parallel Printer
Cable

Standard "Centronics” type printer
cable with 36 pin Centronics plug
(as used on 99% parallel printers)
one end, 25 pin D socket the other.

1.7m long. Cat X-8614 33495

Female/Female
Gender Bender

Adapts maie serial cables without re-
soldering or re-connecting. Simply
plug in — twin femate DB25 sockets
with all 25 pins wired pin to pin,

Cat X-3566 31 595

Male/Male
Gender Bender

As above, but twin male plugs

permanently wired. 31 595

Cat X-3565

Breakout Box

ldeal for modems, other serial
applications where connections need
changing. DB25 male to DB25
female, pin 1 permanently wired, all
others open with wire links supplied.

Cat X-3568 32 750

Permanent RS232
Jumper Box

Similar to above, but connections
made internally and soldered for
permanent applications. All 25 pins
open. Wire links supplied ready for

soldering. Cat X-3569 31 750

b Don’t shop at DSE...
. Unless of course,
range and professional service!




Wanta Hot " lip?

PORTASOL won't let vou down.

Pocket cap turns off burner
— justin case!

Inbuilt lighter

IFingertip control

60 minutes

full power soldering Controlled heat

Comfortable, — equiv. 10 to 60 watts!

balanced handle

Refills with
standard

Serviceman on the job? Hobbyist on the move? Technician i
lighter Butane

on the go?

When you need to solder away from power, this is what you want:
Portasol. The butane-powered refillable soldering iron with more power
than most mains irons!

It's far better than a re-chargeable. If it's “flat”, it “recharges” in seconds with
standard lighter gas. And if it's not hot enough. simply wind the wick up. Try doing
that with a NiCad!

Perfect for all soldering applications — even those heavy jobs you'd normally want Spare tips
a "big gun” for. Yet it'’s small enough to slip into the shirt pocket (and in case you

leave it on, the cap turns it off for you!) mcludlpg
Just think of the applications apart from electronics: Boat wiring and repairs. Auto Catalytic
electrics. Builders/electricians. Antenna installers. And so many more. Heater
Portasol: it’s a breakthrough in soldering. Throw away your old ideas about %12()5
soldering. Get a Portasol and you'll get the difference. Cat T-1370 *
Cat T-1371

Available at all DSE stores . .. or phone DSXpress
on (008) 22 6610 (Sydney 888 2105)

1ty 359% gt R
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Famous Aussie brand from
the famous Aussie stores:
Dick Smith Electronics!

e~

ARLEC’S FAMOUS

SUPERTOOL!

What versatility! It sands. It polishes. It engraves. It mills. It's
one of the handiest tools you can have in your arsenal! This
fantastic hobby machine is a 10,000 RPM power head which
does all of the above with the attachments supplied. And
because it operates from low voitage (240V plugpack included!)
it's safe. Includes the Supertool and plugpack, 2 milling cutters,
1 wire brush, 1 grinding wheel, 4 high speed drills, 5 chuck
collets (0 to 4mm), eraser sticks and instructions. cat T-47s4

Set of 6 mini cutting
discs, with arbor, for

pencil!
cutting metal and plastic.

Set 5 ink 5515
Essential for the serious 51 595 Cat T-4760
hobbyist. Cat T-4766

Engraving/Milling Bits
Gr]nd]ng Bits Set 4 PCB Dirills Set of three cutters $O95
51 1 50 Top quality high speed steel designed to make short 9
Shape, sand and grind 57 | twist drills in all popular PBC work of any engraving or
yo:xfr priojectgto £ sizes: 1.2, 1.0, 0.8, and 0.6mm. milling job. Fine and
pertections. 3 piece, — = ——==L2 | Cheaper than buyer singly! Cat medium hex head plus
ditferent shapes. T-4756 $7 95 | fine round head. //
Cat T-4758 set E T.4764

ARLEC MINI VICE ARLEC NICAD CHARGERS

Need a third hand? “D” Charger &

Here's one that won't
let go! The mini vice Want to charge “D" NiCads? This one
from Arlec attaches to will handle two or four D size cells —
any table, desk, even the heavy duty 4A types (the ones
bench, etc. (up to most chargers take forever doing!)
about 40mm thick). Perfect for radio control cars, video
cameras, etc — anything with a D size

50mm wide jaws hold
§ tight —opens up to NiCad. Rated at 2x 3V, 400mA.
Cat M-9400

around 60mm for
Multi Current Arlec Charger

In-situ charger for all NiCad types (AAA
to 9V) with 4 different charging currents 3
and 6 different connector tyres to suit all X
device sockets. Handles up to 10 NiCads $2995 R
at one time. Cat M-9510

M-9521

Universal model accepts all types, automatically adjusts 53995

P . cover both ink and
polishing, cleaning, etc.

Cat T-4768

ONLY = N iJ»
9 5 Supertool: for « Hobbyists e Modsl \\_ 8
s MaAke:_rs-Tecenicians -_t(l;em&l.apidary [& = Y
° ° n

ntiques  You name i s / /:‘:L J

N———% "=
[SUPERTOOL ACCESSORIES:  — ——&| HroSer e a1 $278

e Dot £ 405 (B bnshes el ypeso

those big jobs. More
than strong enough
for cutting, filing and
other testing
applications.

Cat T-4748

charging current to suit type. Includes battery tester.
M-9521

TR

e e

$429

PTY LTD




need a

When
W d

third han

To hold the light,
that is! Don't
strain your eyes

Cat Y-1073

Buy in bulk a

with small pcb's,
circuits, etc: use

our nifty little
headband light.
You might look
like a real goof —
but you won't
strain your eyes!

Read all about it!
ARRL Handbook

The amateur’s “bible”. A fantastic
reference source for those who have
a licence or those who haven't.

;262;5 s

ARRL Antenna
Handbook

Everything you ever wanted to know
about antennas — and then some!
Highly valuable in any library.

Cat B-2207

52995

Amateur Electronics
and Study Guide

"Students own notes” format makes
it so easy to understand. A must for
the beginner — right through to full
licence level. Cat B-2319

$1 695
VHF/UHF Manual

Recommended for “Z" calls and all
others interested in working above
DC! One of our most popular
manuals. Cat B-2054

52995

Magnavox is Back! |

Famous Magnavox speakers are back in production,
and back at DSE stores. Build your own speaker
systems with these superb models:

80mm Tweeter

30W maximum rated, 8 ohms impedance.

Frequency response

to 18kHz. Cat C-2070 5995
100mm Midrange

Superb high quality speaker for smatler
systems. 3W, 8 ohms. Ideal replacement
speaker, t00. Cat C-2062 95 @\

125mm Midrange

High power version: 30W rating, with 800
to 7000Hz. Smooth 31 995

and precise. Cat C-2060
Huge 80W rating with excellent bass

200mm Woofer
response. Frequency response to 500Hz.

Cat C-2054 529

250mm Woofer
Similar to above, but slightly lower (65W)

rating, lower resonant 53995

/ )

/”\A
&)

frequency. Cat C-2052

300mm Woofer

The Big Gun! 80W rating, 30Hz resonant
frequency. Also 8
ohms. When you want
the best... Cat C-2050

54995

Pac

All 100V types.

nd $$Save

300 computer selected
carbon resistors, at huge §
savings. CatR-7010

Around $22 worth 51 260

o Electro Pack ss quality pcb mounting
electros from 2.2 to 470uF. CatR-7030 Around $15 worthl

75

Cat R-7040
yellow
Cat Z-3015

Every hobbyist, every technician knows that

a well- stocked “junk box” is one of life’s
biggest assets. You never know when you want a... and a good junk box
should be able to yield one! Stock your junk box wnth DSE bulk bargain
packs. Prices up to 50% and more off single prices!

1« Watt Resistor Pack Ceramic Pack

Over 60 ceramics of various
values, with voltages as
high as 630VW! Cat R-7050

Metal Film Resistor Diode Pack

300 1% tolerance metal
films. A great buy!

CatR-7015 $1
Greencap Pack

60 greencaps from .001 10 0.22uF. prightness & colour)
LEDs in req, green &

100 pieces signal diodes in both Ge
and Si. From OA90
855 to 1IN914's.

LED Pack

100 premium quality (matched

5625
4315

Cat Z-3005

52635
5875

| Girls

X Cat Y-1010__
3 P

Price!

Great for computer
buffs —or just as a
gift! Computer shaped
LCD desk clock now
at a huge saving.

Cat Y-1039

8695

Digital Shows An

meters we've ever seen! Cat Q-1666

Bargain of the
Century

Yaesu's superb all mode, all band HF transceiver
with 100 watts out from the size of a (small)
shoebox. Already one of the greatest buys in

amateur radio. . Ca‘MWAND GET A
S
1799 Hanoueo

Yes while strictly limited stocks last we'll also
throw in a Yaesu FT203 2 metre hand-held.
That's around FIVE HUNDRED DOLLARS
saving! Yes, 500 big ones that the assets test,
' the taxation department, not even a Royal
Commission can get you for!
HURRY! STRICTLY LIMITED STOCKI!!
OFFER APPLIES ONLY WHILE
CURRENT STORE STOCKS LAST.

| One for the

ass on this travel

“Last year sold for
p/ $14.95
— now look!

D...........................q

Py 17

nheiser 'Phones

Top quality Sennheisers — for when you

want REAL quality. HD41 OSL
HD40 The BEST! Superb

The budget model. sound reproduction,
Ughw‘,’eigm and comfy, 20-18000Hz response
29-18000Hz response.‘ and generous 3 metre

; cable. Highly
g%mf’;;g V;'?a%'lse{&s comfortable, ideal for

n onitoring 'D ones.
-41
Cat C-4120 s 4995

Cat C-4115 87495

Big savings too
alarm. It's pink,

so it's just right
for mum or sis!

695

4000 Count” Barqraph 59 49

The usual complaint with a digital multimeter is you cant see changes.
Problem Solved: this new LCD gives you the best of both worlds: digital
accuracy, with an analog indication AS WELL which shows both
magnitude AND variation at the same time. But there's even more than
that: this outstanding design counts to 4000, rivalling the accuracy of 4.5
digit meters, white keeping the price down to 3.5 digit types! 4000 counts
means it has double the resolution of 2000 count meters. One of the best

Digital
Capacit-
ance
Meter Too!

Few pF to 200uF range
— very handy to sort
through "unknowns’
(saves you having to
remember codes too')
Much more
accurate than
"combined”
meters. A must
for the 1ab or
the service
bench.

Cat Q-1221

It's E-21

The best device we've
ever seen for checking
cables and connections.
The pertfect roadie’s
friend. Handles RCA,
BNC, Cannon, 6.5mm
etc. Rugged, too.

Cat Q-1532.

85995

b~

(.3
(.3
(.3
(.3
L4
®
[ 4
(.3
L3
[ 4
[ 2

Value!

No, we don't know what they're
from, but they're great! 240V AC
motor, geared to SRPM, with cam
driving microswitch 3 times each
rev. So you get the motor and

5150

microswitch for
this crazy price!
Cat J-1041

.; Cat Q-1335

¢
e
s
2

v 00000004

At Last!
DSE’s
Dipper

Budget priced dipper
with 1.5 to 250MHz range
(6 plug-in coils) for all
those amateur and
communication uses.
Inbuilt xtal oscnlator
(1-15M
2kHz sme
wave
modulation.

mefer_
Bargains

When you want high
visibility and don't want
to tie up a multimeter,
try these. DCV and DCA,
huge scale and two
ranges. Ideal for techs,
schools too.
0-1A, 0-10A DC
Cat Q-2130
0-10v,

0-20vV DC
CatQ-2140 £




l NEEDA TRANSFORMA?

& e o PIERGIACOM)
© got Quamy Stand,
5 g Afound the ard
We've got the LOT! Plergnacom,v;’gg:d Cutter 2 Sheqrs
Whatever your requirement nown for the o S are Just fee) ¢ Cut
in fuses, see DSE. You'll save! Outstandin the through
And if you buy in bulk, you'll Performanc, e and Precisiont | o metay,
save even more! cision. Stajnless stg“?- 4mm plastics,
eautifully h e blade even
Fast Blow Cutting ed);;egrje B Opening. 51 695 RG213
3AG owe it to YOUfse{f Cat T-326> Coax! 522,5
100mA S-4494 try them to Cat T.3265
150mA S-4451 I
250mA $-4453 n
350mA S-4455 Back s 'roc"ned lnc"ned
500mA $-4457 An Mal Cutter
1A $-4461 gled /* m
;fA S-4465 S Cutter ,_-u” and
$-4467 e / r
A $-4469 norvrgraﬁec:ﬁ : Rea"y a O ffeomau J ;ﬁgde' '
T Saars for Urarine | 15mm S O toaagseer O
10A S-4475 ]
154 S.4477 pCb work . 1695 with flat $1 'Bad length WB" as
208 S-4473 o T-3261 Sades AT derng, 4499 ihom®
-4481 -3

30A S-4485 26 Cat T—sta Clever *4895
354 S-4487 Cat T-3264
M-205 ALL
250mA  S-4412 é Building Or
500mA  S-4415 Renovating? Assorted
1A S-4421
2A 5-4423 " Find the power cable Metric Screw PQC'( \
5A S-a425 EAC gr ﬁipe befodre your Over 200 pieces of

rill or saw does! S the most popular ==
Slo Blo Fuses Hand held detector et small sizes: M2.5, 3
3AG M205 detects metal to and 4 nuts and o
250mA 5-4350 250mA S-4300 several cm; a must for screws — cross, -
500mA 2-4355 315mA S-4305 builders & handymen round and counter- QY =
1A -4360 500mA S$-4310 Cat Y-1060 sunk head. Plated AN
2A  S.4365 1A S.4315 S44% | ¢ $Q9s
G B e wAs $17.95 NOW *44°5 | finish. 9°° 10 up $8.77
Auto (Blade BOXES AND CASES FOR PROJE

Type) Fuses

AlL 50° sach
5A S-4505
7.5A S-4507 20A S-4520
10A  S-4510 25A  S-4525
15A S-4515 30A  S-4530
Mains Circuit
Breakers

Plug-in replacements for
“Federal” type fuses in
your fuse box. Saves ever
having to search for fuse
wire again!

16A P-5920 10A  P-5910
20A P-5925 15A P-5915

No matter what your project, there's a DSE box just right for it.
Professional finish, made to last. Here are just two styles from our large
range:

Extruded Aluminium Plastic

High degree of RF shielding, close As used by world-wide manufac-
fitting ends. Extrusion size 76 x turers. Three different styles of case,
102mm, supplied in three lengths: one to suit your requirements.

155 x 65 x 160mm H-2508 $9.45
200 x 95 x 140mm H-2506 $15.00
200 x 65 x 100mm H-2505 $18.75
(illustrated)

76mm length H-2420 $10.95
102mm length H-2425 $12.95
153mm length H-2430 $14.95

ALL $4 0% sach

SIlmIme UHF CB: Royce

/ Slimline so we've given it a slim price! It's superb — electronic
control, full 40 channels - and add the optional carry case for go-
anywhere type. Cat D-1810

Optional Carry Case (turns mobile CB portable)Cat D-1812 $189.95
5599 Optional Tone Squelch (ideal for business use)Cat D-1808 $129

Less than $1
per piece!

Our T-4830 tool kit is
outstanding value! 21
pieces including mini
spanners, screw-
drivers, spintights, etc
etc. Handy plastic
carry pack. Cat T-4830

Stick it Own a Frog 8800?

1
(?uve nG&'-xlrlllyTw;thing Want wide band FM? Here's how to get it: fitan
to anything with a hot FM wide module. We ordered hundreds more
melt glue gun. Easy to than we needed so you save! Normally around
gl.e gun. $50, now almost half price! Cat D-2824 52995

use, makes a really
Protect those Mags!

strong, tough bond.

Great for the hob-

byist, ideal for the Electronics magazines are

serviceman. 100 expensive to throw away.
And they make good
reference too. So protect

them with DSE's magazine

binders. Holds up to 12

copies of your favourite mag

(tit EA, ETI, AEM, AR, ARA,

o

.

VALUE!

SEE DSE

Our range will get you the voltage and power
you want. All electricity authority approved,
versatile, ready-to-go-to-work transformers just
right for a hobby project or a commercial
design - and anything in between!

DSE2851.primary: 240v,
50Hz. Secondary voltage: 6.3-
0-6.3V. Secondary current:

150mA. Terminations: Flying

leads. Cat M-2851 3550

10 up $4.70

DSE21 55.Primary: 240V,
50Hz. Secondary voltage: 6.3,
7.5,85,95,12& 15V.
Secondary current: 1 amp.
Terminations: Flying leads.

Cat M-2155 3795

10 up $8.80
DSE6672.primary: 240v
AC. Tapped: 15, 17.5, 20, 24.
Secondary voltages: 27.5 &
30V. Secondary current:
1amp. Terminations: Solder

lugs. Cat M-6672
‘ 31 1 95

10 up $10.95

DSE2000.rrimary: 240v

AC. Secondary: 18 volts @ 6A.

Terminations: Flying leads.

Cat M-2000 s 950
10 up $28.35 2
DSE0144.rrimary: 240v
AC. Secondary: 28-0-28V.
Secondary current: 2A.

Cat M-0144 32950

DSE0153.rrimary: 240v
AC. Secondary voltage: 35-0-
35V. Secondary current: 2.5A.

Cat M-0153 32950
5;['95”50” Proflles Too

Famous Ferguson low profile transformers offer
low levels of flux leakage (very quiet!) as well as
their small profile. All 20VA models, all with twin
windings which can be paralleled or seriesed for
greater current or voltage output.

2x6V@1.7A M-3596
2x7.5V@1.3A M-3597
2x9V@1.1A M-3598
2x 12V@.85A M-3599
2x 15V@.69A M-3600
2x20V@.51A  M-3601

ALL ONE PRICE! 247° EacH

PLUG-PACK
AS WELL

Plug packs make great
sense. The bulky transformer
Is left on the power point
white the whole of the case
can be devoted to the
circuitry! And your choice of
AC or DC output - depending
on application.

12V AC at S00mA
Cat M-9555 51 995

16V AC at 900mA
Cat M-9567 31 495

9V DC at 200mA Cat M-9514

l ..m.

‘\ w!#‘“

~_,q

$11.95 51195

etc etc).Cat B-4045
$6 5=

= SMITH
ELECTRONICS

PTYLTD




The Perfect Answer At
The Right Price!

New
Budget- Phone & Call PRODUC 16 Memory
Priced Answer Forwarding— Hands-free
Answerer Machine 2 Tape Loudspeakmg
Niored o_p Answering  Phone |
Machine @

Q0 Y.

Our most
affordable answering
machine pric2d for the small
business or home. But don't let the
low price fool you... new technology
offers a wealth of features. An ‘
amazing ‘built-in’ female synthesized 7
voice allows the single tape to record
more messages than other single

tape answering machines. ¢ 40

second recording time permits

The ideal office companion — even
at home! It's the perfect telephone

s2 69 You won't believe that an answering  for busy people. Features 16 single
machine could offer so much — at touch memories so those important
It's a full function push- such a low price. But then it's much,  calls are always at your finger tips.

callers to deliver a full message. button phone ANDanswering much more than an answering Loudspeaking mode allows you to
PLUS: 8 second VOX auto-off ¢ 3 macnine. Takes up less space, machine. Look at the incredible make or answer calls without

ring delayed trigger ® Call screening doesn’t need two phone sockets or features this state-of-the-art machine interrupting your work. Features
and telephone monitor ® Volume double adaptors, yet gives all the has to offer: include adjustable speaker volume,
control ® ‘Power’ and ‘Auto Answer’  features of both. Single tape unit ¢ Call forwarding *"Memo” function mute switch, 16 single touch

LEDs. All this packed into a compact uses standard audio cassettes, and * Emergency * Answer delay memories, handsfree operation,
unit which uses standard size you only need record your outgoing message sending ® Total remote Hookftash for PABX use, adjustable
casseftes. inciudes power adapior message once. Heirieve messages ® Security coded  controi ringer ievei, Tone/Puise switchabie,
and Telecom approved phone plug. left from any phone — anywhere. Plus all the "usual” answering battery backup facility, desk or wall
Cat F-6125 CatF-6140 machine features. Cat F-6145 mountable and more! Cat F-5136

Del : Even from your old
B:nuc)l(len?:lgor Gei' A CIear set you can now get...
Picture!! Stereo TV!

Indoor UHF/ Go Anywhere innmnmmnme
VHF Diplexer FM/TV Lo o B

g ‘499

Your old telly can have the best
qualities of the modern ones —
D) without spending a thousand dollars or
= more on a new model! You can have
A full stereo sound from your existing

s 95 set. Just plug in the DSE Stereo Sound
Receiver and quality stereo is at your
3995 fingertips (and buzzing around the
room as well). You can put it through
your existing stereo amplifier and
speakers for true hi-fi and the 6 preset
32995 Many TV sets and videos have only Here's a go anywhere TV/FM antenna stations make tuning a breeze. lts

one antenna input: tough luck if you're that's small enough to be packed up  handsome design and compact size
running VHF and UHF antennas! Now and putin the camper or van. It even mean itll be at home anywhere. 6

Ideal for strong reception areas, you'll there's a solutions — the Diplexer. comes with a special ‘gutter gripper’  preset stations, video and audio output
save heaps on complex outside Accepts lead-ins (75 ohm) from both  bracket for caravan use, plus a mini with termianls, mono/stereo mode
systems with this quality UHF, FM, VHF antennas and combines them without mast and 7 metres of 300 ohm ribbon. selection, LED stereo indicator and
indoor antenna. Colour, black and the normal losses associated with Single folded dipole for maximum more! Yes, it's fully compatible with
white and stereo, nothing's a worry for couplers used at UHF. Then you can  performance over wide frequency Australian “two carrier” TV system.
this one. Installed in seconds for the run one lead-in to the TV/Video. range, suits horizontal or vertical Comes complete with adaptor plug
perfect picture. Cat L-4005 Cat L-4470 mounting. Cat L-4026 and connecting leads. Cat L-4905

Metal Line >) $4| 20 Metal Line
Plug ... 10 up 85¢ Socket

Cat L-4508
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Passive
infrared
detector

Wide angle protection
of rooms, hallways,
etc. Adjustable swivel
head for precise line
of detection. Con-
venient wall or ceiling
mounting. Cat L-5009

$8995

15 metre Phone Extension!

Take the phone from room to
room, or out to the patio or pool!
With the Telephone Extension
Reel you get 15 metres of cable
on a retractable spool — so you
can keep it tidy! Cat F-5113
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Economy
Phone!

The economical way to a
second phone or replace
that clumsy old thing with
a modern push button
model. Features
automatic last number
redial, mute switch and
ringer On/Off! Cat F-5185
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Because you're technical...

Install your own alarm system or second
phone, etc, and save a fortune. Put your
technical knowledge to work for you instead
of someone else!

Control 444444444...!

The Affordable Professional System

The latest in electronic technology and concept, versatile enough for commercial use yet affordable for
home use. The Control 4 is a complete 4 sector alarm panel with panic or emergency sector,with
provision for a wide range of options which c¢an turn it into a formidable and secure alarm package.

Advanced features include adjustable entry, exit
connection to remote keyswitch or codepads for

and alarm times, 4 inputs PLUS 2 end of line, allows
added security, monitors both mains power and

standby battery against failure, emergency/panic button, allows silent access for authorised people,
allows 24 hour circuits to be monitored (fire, medical, hold-up, freezers, etc), provision for ‘At Home'
Entry Guard feature, provision for dialler and just about every feature you're likely to ever want! Comes
complete with DC adaptor. With Control 4 — you won't need any more! Cat L-5106

Keyswitch
Help eliminate accident-
ally setting off the alarm!
The CP1 remote key-
switch can be mounted
out of the surveillance
field of your alarm
sensors (eg. in the
garage, garden, verandah)
$O you can arm and
disarm your system
remotely. With tamper
switch and three LED
status report. Cat L-5104

Is that the
phone??

You won't have to strain
5 to hear the phone ring
with the Telephone
Extension Bell. Comes
with socket adaptor and
10 metres of lead. All
you do is plug it in and
| move it anywhere in the
house, workshop or
garden, etc. Cat F-5119

79"

Adaptor

Get away with it!
Connect two phones or
a phone and an
answering machine
without disconnecting
and reconnecting.

Cat F-5112

$795

299

Alarm Phone Dialler

Your home alarm can ‘phone’ you at work, phone a relative or
friend to alert them. Telecom authorised, dial two numbers.
Suitable for most alarm types. Cat L-5130

‘249

Entry Guard

Designed for use in conjunc-
tion with the Control 4 security
system Entry Guard allows you
to use your alarm while you're
at home. It allows you to
monitor one or more sectors of
the house (say the perimeter
sensors) while others are
ignored. Incorporates 24 hour
panic button for emergency
use. You can even activate an
optional plug-in dialler!

Cat L-5107

Hands-Free Telephone
with Clock Radio!

Pertect for the bedside table! Alarm Clock Radio with
all the features PLUS push-button Telephone with
hands-free capability. Sure makes those early morn-
ing (or late night) calls easy! Cat F-5109

79"

Plugs/Sockets

DSE's phone plugs —
identical to Telecom type 605
— as used in all phones, etc.

Cat L-5117 5450

Our 610 phone sockets are
designed to Telecom stan-
dard... and DSE’s versatility.

CalF-5118
5450
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ETI-179

AN ANALOGUE
BREADBOARD

A breadboarding socket on its own is useful, but it needs to be combined
with an integral power supply, some hardware and
support circuitry if a really versatile system is to be realised.

Peter Phillips

The top view. Front panel artwork for the ETI 179 was too big to fit in the magazine. If you require it,

contact ETI readers services on (02) 693 6666.

THE BREADBOARD HAS traditionally
been the developmental tool of circuit de-
signers, as the case of component replace-
ment allows “fine tuning” of the circuit be-
fore its eventual placement on a peb.
Educational institutions often use bread-
boarding systems for practical sessions of
clectronics. as component wastage is mini-
mised. However, on its own. a breadboard
is simply a mcans of interconnecting and
supporting components. Any external at-
tachments to the circuit. such as test
cquipment. potentionmeters. switches. the
power supply. input signals etc, need 1o be
arranged around the board and connected

94 — ETI August 1987

in whatcever way possible. This can result
in the traditional ‘rats nest’. resulting in
confusion and circuit errors. More sophis-
ticated circuit development systems offer a
breadboard mounted on a box that con-
tains external support for the board. It
sound simple, and it is. The problem is;
trying buying one that doesn’t cost an arm
and a leg. This article presents a design
that includes all the peb layouts and panel
artwork to allow constructors to build
their own. customised system. The design
is intended for analogue applications. and
features a dual polarity power supply and
a sensitive voltage polarity indicator. A

digital breadboarding system will be pre-
sented later and will include support cir-
cuitry peculiar to such a system.

The Circuit Principles

The circuitry of this project is relatively
simple. One pcb design (PCB-1) contains
the dual polarity power supply and the po-
larity indicator. PCB2 contains the hard-
ware and the socket pins that enable inter-
facing betwcen the breadboard and the
power supply.PCB3 hold to two on-board
potentionmeters and the connections to
the outside world. The design is based

200 \
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e = 205
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L ) N
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Mgterigl: Omm thick
Wood

Figure 1: Cutting diagram for the box. This
is only really necessary if you want to use a
front panel like ours. Otherwise you can di-
mension the thing to please yourself.



ANALOGUE BREADBOARD

upon my cxperience of the requirements
for analogue circuit development. Cost has
been minimised by using garden variety
components, which perforce means a rela-
tively basic. but still very versatile unit.

Naturally. readers can add. alter or de-
lete scctions as required. For example.
PCB-3 could be used to mount switches
instcad of potentionmeters, or two of
these boards could be used, one for the
pots, the other with switches. The power
supply will not handle currents greater
than around 150 mA per side unless a
higher VA rated transformer is used.
However, in the unlikely event that higher
currents are needed. an external power
supply can be interfaced via the 4mm ter-
minal posts provided. Hecavy lcads are
connected to the terminals, which then
connect to the breadboard via the associ-
ated socket pin(s) with 0.6mm wire.

Customising the Design

The mounting framework for the proto-
type, consisting of a wooden box fitted
with an aluminium top may suit those with
the necessary workshop facilitics. How-
cver, any equivalent construction would
do. although the metal top is recom-
mended to act as a ground plane. A slop-
ing top was incorporated to facilitate view-
ing the breadboards, but a simpler con-
struction would result from a flat box. The
power supply board (PCB-1) was mounted
at the rear of the box in the prototype.
but can bc positioned anywhere it fits. 1
attached two breadboarding sockets (840
hole size), but one would probably be suf-
ficient for most applications. A bottom
cover of timber or metal should be added
to the box. and rubber feet will provide
stability. To further extend the versatility
of the BB-I. mounting flanges for extra
pots. switches and devices could also be
attached to the unit.

If the supplied top panel artwork is to
be used. the layout of the prototype is
mandatory. Develop vour own artwork
and the sky's the limit. There are various
methods of constructing the top panel. For
example. the top could be made from one
large pcb section (245mm x 200mm).
ctched using the supplied peb lavouts posi-
tioned accordingly. The component side
could then be painted and screen printed
using the supplied design. If screen print-
ing facilities are not available. press-on
lettering and hand drawn symbols and
lines could be applied. This fatter would
require lacquering to protect the artwork.

Alternatively. an aluminium top with
hand-painted artwork  could  be  used.
Treatment of the aluminium top should at
feast include coating with lacquer. perhaps
preceded by polishing and dipping in caus-
tic soda. This latter treatment should be

Bottom view, looking towards the back of the unit. PCBI holds the transformer, PCB 2 is to the left,
and the pots carried by PCB 3 are almost obscured in the foreground. This view also shows how
the box was built. Simple!

donc with some carc. as irritating fumes
arc released during the process. Other-
wise, the aluminium could be painted.
after application of a suitable primer, and
the artwork applied to the painted surface.
The prototype was constructed using an
aluminium top covered with a Scotcheal
panel. The pcbs (2 and 3) were then laid
to the underside of the top panel by drill-
ing holes to allow mounting of the neces-

sary hardware through the panel onto the
pcbs. This method results in the pebs
being attached by the hardware. allowing
trackside accessibility  from  underncath.
An alternative approach is to make cach
peb. and then mount the boards on top of
the panel. This would require rectangular
cutouts in the panel. and fixing with
screws at cach corner of the peb. This
‘modular’ approach. with its inherent flex-

Bridge 2
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ibility would allow any arrangment sought,
while still offering a good-looking end re-
sult.

Constructing the BB-1

Commence construction by building the
box. Those with a flair for carpentry wilt
probably build a box with mitred corners
and a recess to hold the top panel. (The
prototype wasn’t; just a simple butt con-
nection box, painted matt black, then
sprayed with satin enamel lacquer).

The next step is to cut the top panel,
trimmed in size to suit the box. The posi-
tion of the holes and cutouts can be deter-
mined cither from the artwork or by plac-
ing the pcbs and the breadboarding
socket(s) into place, and cutting out ac-
cordingly. If a Scotchcal front panel or a
screen print is being used. this could be
applied first, and used as a reference for
the various cutouts. Once the top pancl
has been completed. PCBs 2 and 3, the
breadboarding  socket(s) and the power
switch (and fuse if used) can now be
mounted in position. If the pebs are
mounted as in the prototype. that is. be-
ncath the top panel. held by the hard-
ware. it is likely hole alignment may not
be exact. For this reason. you may prefer
to drill the top panel according to the art-
work. then drill the pebs using the top

Figure 2: Mains wiring diagram. It is worth-
while making sure you have this right before
you switch on. Notice the fuse is connected
in the active line before the switch so that
the unit is completely isolated in a fault
condition.

T0
TOP PANEL

EARTH

SWITCH

FUSE HOLDER
(0-5Amp}

TRANSFORMER

plate as a template. Getting perfect align-
ment is impossible, but with care, good re-
sults can be obtained. This part of the
construction is relatively time consuming
and fiddly, as care must also be taken not
to damage the top panel artwork, or to
create any short-circuits between the panel
and the components passing through it.
PCB-1 should now be built. as per the
layout diagram. but should be fitted only
after all wiring. testing and adjustments
have been completed. This peb was fitted
to the prototype using spacers and sclf-
tapping screws into the timber back. If a
bigger transformer than the specified one

is used, it should be mounted directly on
the case. carthed and connnected with
feads to PCB-1. If a power supply with in-
creased power characteristics is used, heat-
sinking the regulators will be necessary.

The choice of the power switch should
be made with some care as it is likely this
switch will get a lot of use, requiring a
rugged switch if reliability is to be
achieved. Use of a miniature switch is not
recommended.  The illuminated  variety
was employed as it provides a positive in-
dication that the power is on.

Four LEDs are incorporated on PCB-2,
two adjacent to the +12 ana =12 termi-

LABORATORY POWER SUPPLIES

O

APLAB offer a complete range of regulated DC bench rack power supplies combining high precision and
regulation capabilities with continuously adjustable outputs.

DUAL OUTPUT
0-30V 0-1A to 2A

Designed with single. dual and multiple outputs. these power supplies can be used in either constant
voltage or constant current mode of operation.

Standard models include:

SINGLE OUTPUT
OUTPUT: Output
0-30V 0-1A to 30A
0-70V 0-2A to 10A

MULTIPLE OUTPUT ‘

VOLTAGE: Current ‘

0-30V 0-2A to 5A

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD.

2 JACKS RD.. SOUTH OAKLEIGH. 3167
PHONE (03) 5793622 TELEX: AA32742
559A WILLOUGHBY RD.. WILLOUGHBY 2068
PHONE (02) 952064 TELEX: AA22978

31 HALSEY RD.. ELIZABETH EAST 5112
PHONE (08) 2556575 TELEX: AA88125
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nals, two more for the polarity indicator.
Pin-point LEDs are specificd; green for
both negative voltage indicators, reds for
the positive indicators. They mount di-
rectly onto the pcb. through a Smm hole
drilled in the top panel. A picce of 4mm
black plastic tubing over the bottom of the
LEDs will enhance their light output and
protcct the leads from shorting to the
panel. Current limiting resistors R9 and
R10 for LEDs 3 and 4 should be soldered
on the track side of PCB-2. The 4mm ter-
minal posts on both PCBs 2 and 3 should
be soldered directly to the pcb track with
their connecting lugs. If VCU style poten-
tionmeters are used for PCB-3, they can
be soldered to the pcb lands directly by
forming the lugs to suit. The flat scction
will be incorrect to suit a screwed dial
knob, requiring another flat to be filed
onto the shafts. Metric style pots over-
come this problem, but will requirc con-
nection with wire to the peb lands.

The carth wire from the mains is termi-
nated on PCB-1, and is subscquently con-
nected to the ground terminal post of the
unit via the power supply wiring. How-
ever, a separate 7 amp rated wire should
be connected to the aluminium top panel.
This not only provides protection, but
scrves to ground any noise pickup. The

pcb mount transformer is not carthed, as
it is double insulated. However, if a con-
ventional mount transformer is used, it
should also be carthed.

Construction of the pcbs is straight for-
ward; just follow the layout diagrams and
watch component oricntation when build-
ing them. The IC socket pins associated

with PCBs 2 and 3 can be obtained cither
by sacrificing IC sockets, or by purchasing
insulated IC socket strips. The gold insert,
machined varicty are reccommended to
stand up to the type of use envisaged.
(Those used in the prototype were sup-
plied by George Brown). Molex pins
would work, but are unlikely to give reli-

RESISTORS — All Vs watt 10% uniess other-
wise specified.
— all values in chms.

G3VC 4 W S S 2.2 tantatum.
SEMICONDUCTORS

QUL IR . BC547 or similar
OF L ....BC557 or similar
D1, D2. ... IN4004 or similar
(D260 DYy W Reeivgony oed | 00 oo INS14 or simitar

PARTS LIST

IZ D7 [D 2R — 5V6 400mW Zener diode
.... UA7812, T0220 voltage regulator
- ... UA7812, T0220 voltage regulator
[ OR R e R e 5 o ot oot ot caciaetso e UA714
Bridge1and 2 ..., W04 or equiv.

LEDt1and 2., Pinpoint red LED
LED2and4.............c.oo.. Pinpoint green LED
SWITCHES

S 240 volt mains switch (illuminated)
TRANSFORMER

Tl S PCB mount, PL30/5 VA or equiv.
MISCELLANEOUS

PCB or vero board; Scotchcal front panel; tim-
ber for case; light gauge aluminium sheet
220mm x 245mm; 7 x 4mm terminal posts; 20
insulated IC socket pins, gold insert, machined
variety; 2 control knobs; 4 pcb supports, rain-
bow cable hook-up wire, 240 lead and plug;
cable clamp; lugs, 840 pin breadboard
socket(s); fuse holder; 0.5 amp fuse.
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CE-65050 (RJEP451 ../ .))

Available — exstock.

APPOINTED DISTRIBUTORS:

KEMET uLTRADIP II

The new gold colour epoxy series with laser marking to
MIL-1-46058. Conforms to Telecom spec.

This series has many features of the Kemet military
approved types, but at prices allowing design into
commercial-industrial equipment.

FREE SPECIFICATIONS AND DATA FROM:
CRUSADER ELECTRONIC COMPONENTS PTY. LTD.

81 PRINCES HWY, ST PETERS, NSW 2044 Phone 5195030 516 3855 5196685 Telex 23993 or 123993

K 2 ““MINIATURE SOLID
=CECZ  TANTALUM CAPACITORS”

PLASTIC ENCAPSULATION i MANGANESE
gt cloxioe
CHRT\ MnOq
d Y
A

TANTALUM WiRE

TANTALUM CARBON
{

<" teAp wint

SYDNEY GEORGE BROWN & CO PTY. LTD. PHONE 5195855 GEOFF WOOD ELECTRONICS PTY. LTD. PHONE 8106845
WOLLONGONG MACELEC PTY. LTD. PHONE 29 1455 CANBERRA GEORGE BROWN & CO PTY. LTD. PHONE 804355
NEWCASTLE NOVOCASTRIAN ELECTRONIC SUPPLIES PHONE 616055 MELBOURNE R.PG. AGENCIES PTY. LTD. PHONE
4395834 JESEC COMPONENTS PTY. LTD. PHONE 598 2333 GEORGE BROWN & CO PTY. LTD. PHONE 4193355 BRISBANE L. E.
BOUGHEN & CO PHONE 369 1277 COLOURVIEW WHOLESALE PTY. LTD. PHONE 2753188 ST LUCIA ELECTRONICS PHONE
527466 ADELAIDE PROTRONICS PTY. LTD. PHONE 2123111 D.C. ELECTRONICS PTY. LTD. PHONE 2336946 PERTH SIMON
HOLMAN & CO PHONE 3814155 PROTRONICS PTY. LTD. PHONE 362 1044
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able long term service in this application.
The socket pins solder directly to the
pcbs. through a 3mm hole in the top
pancl. The interconnections between
PCBs I and 2 are shown in figure 3. Note
particularly that a shiclded lead is required
to connect the polarity indicator input on
PCB-2 1o its circuitry on PCB-1.
Commissioning

Once all wiring is complete. and final
checks confirm that PCBs I and 2 have all
components correctly polarised. apply
power to the unit. The two voltage indica-
tor LEDs should light to show the pres-
ence of the +12 and —12 volt rails. If not,
determine if these voltages are in fact pre-
sent. A likely problem is incorrect oricnta-
tion of diodes D1 and D2, or of the regu-
lators. Note that the 7800 scries has differ-
ent connections to the 7900 secries. but
that orientation on the peb is the same for
both devices. If voltage is present. check
the LED orientation. If all is well. it re-
mains to adjust the offset for the polarity

indicator. This should ideally be done with
a voltmeter connected to pin 6 of IC3 to
measure the dc output voltage. Connect
the polarity indicator’s input terminal to
ground. and adjust RV’ until the dc volt-
age at pin 6 is exactly 0 volts. Allow a few
minutes for everything to stablise before
performing this adjustment. Once this is
complete. both LEDs associated with the
indicator should be out. Applying a posi-
tive input voltage greater than 10mV
should cause the red LED to turn on;
similarly. the green LED should light for
an equivalent negative input voltage. The
maximum input voltage should not exceed
24 volts. Finally, install PCB-1 into posi-
tion and tic the wiring neatly into looms.

Using the BB-1

The BB-1 is designed to faeilitate the
development of analogue circuitry, by
providing the necessary support to the
central object of the unit; the breadboard-
ing area. Next month will provide some

interesting practical op amp circuits for
you to experiment with, but some impor-
tant do’s and don’ts are worth mentioning
now. The breadboard sockets are the most
expensive item of the unit, and require
special treatment if they are to last. It is
important to only ever insert leads and
wires into the sockets that do not exceed
around 8.7mm. Telephone wire is useful
as interconnecting wire, and a range of co-
lours is recommended in various lengths.
Try to use wires that are the right length
to keep the circuit neat and to prevent
random noise pickup. Develop a colour
cod: standard, e.g., red for positive rail,
white for negative, black for ground, and
only use wires with clean bared ends.
Broken pieces of wire lodge in the bread-
board, caused by re-using old wires, will
quickly render the socket useless. Ideally,
a pair of wire strippers should be on hand
to bare the wire without causing a nick in
the wire when it is stripped. Bare the wire
to expose around 5 to 6 mm only; too

ETI-179 How 1t Works
The electronics for this unit are mainly
contained on PCB-1, although indicator
LEDs and outputs/inputs are on PCB-2.
The dual polarity power supply uses two
12V, three terminal regulators, supplied by
two diode bridges in turn connected to the
isolated secondary windings on the trans-
former. Capicators C7 and C2 filter the
bridge outputs. Capacitors C3 and C4 im-
prove the transient response of both regu-
lators, and should be tantalums. The
diodes D1 and D2 allow reliable start up of
the regulators by eliminating any reverse
voltages that may be present at the regula-
tor outputs. The output voltages areestab-
lished at +12 V and —12 V (within 5%)
with respect to ground, and are applied to
PCB-2 for subsequent connnection to the
breadboard. The transformer secondary
voltages are 15V ac each, and the sug-
gested transformer has a rating of 5VA,
limiting the available current per side to
around 160mA. At this current, no heat-
sinking is needed for the regulators. Vary-
ing the output voltages by using different
regulators would require a suitable trans-
former matched to the required voltages.
The polarity indicator is based on a 741
op amp, connected as a high gain, non-in-
verting amplifier. Rl and R4 set the gain
at around 68, and ZD2 and ZD2 limit the
output voltage of the 741 to plus or minus
6V. This prevents saturation problems,
and minimises the effect of skew thereby
allowing a quick response. The indicator
LLEDs 1 and 2 are driven by transistors Q1
and Q2 which operate when the output
voltage of the op amp increases abhove 0.6
V. QI requires a positive voltage to oper-
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ate, supplied when the input to the op amp
exceeds +10 mV. Similarly, applying —10
mV or more to the input will cause Q2 to
switch on. Diodes D3 and D4 protect the
transistors against reverse conduction. The
input resistance of the circuit is around
200k ohms, allowing the circuit to be used

=
-

to monitor voltages in most applications.
R3 is used to limit random noise pickup
when the input is left open-circuit. The
maximum input voltage is 24 V. Offset ad-
justment is provided by RV1 to ensure the
output voltage of the 741 is zero volts when
the input is connected to ground.
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long may cause short-circuits with adjacent
wiring, too short may cause the insulation
to enter the socket, preventing contact.
Dirty or oxidised wire should not be used
as it will have a deposit on the internal
sockets.

Use only Vs watt resistors and capacitors
that have leads not cxceeding 0.7 mm
diameter. Also ensure the leads are clean
and straight, as bad conncctions causing
noise can otherwise result. Do not let
components get hot, as this will ¢ventually
cause the internal sockets to loose their
spring tension. ICs can be inscrted by
‘rolling” them into the board, but they
should be removed with an extractor t
protect your fingers and to minimis¢ dam-
age to the IC pins. Finally, switch off the
power when modifications are being made
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to the circuit, as, although the regulators
are current limited, excessive current may
cause rapid overheating of the transform-
er. Note also that the 4mm terminal posts
associated with the power supply arc for
output only; do not apply an external volt-
age as this could damage the regulators.
Interfacing any external signal, voltage or
device should be done via the four termi-
nal posts associated with PCB-3. How-
ever, the ground terminal post can serve
as a conncction point to other instruments
and circuits. ®
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E==all COMMUNICATIONS
Suite 4, 1051 Pacific Highway (P.O. Box 152)
Pymble NSW 2073. Telephone (02) 449 8233
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INSIDE YOUR COMPUTER Part 13

MACHINE CODE

When you get right down to the nitty gritty, computer’s aren’t all
that complex. Even the notoriously difficult art of machine

code programming is quite simple once you get the hang of it.

I of the languages, packages,
A suites of software ever written for

any machine all end up in just
onc format: machine code. Most people
start programming by learning onec of the
‘high-level’ languages like BASIC or
FORTRAN, and are told again and again
during that process that machine code is
somchow beyond their comprehension and
best left to the experts. lt’s only later
when they have conquered their trepida-
tion that they get around to machine code

programming — and find it surprisingly
casy.
Perhaps if programming was taught

from machine code upwards, instead of
from high level languages downwards,
there would be less mystique in the sub-
ject.
Machine code
Machine code is what the processor uses
to tell it what to pull out of memory, what
to do with it, and where to put it when it’s
finished. Most processors have around 200
different codes that they can respond to,
and all of the clever hardware design in-
side the processor chip itself is designed to
do nothing but make it follow machine
code instructions.

Here are a few typical machine code in-
structions (not for any particular pro-
Cessor):

Value
Name Mnemonic (hex) Meaning
Clear CLR 10 Clear
Load LD 12 Load the
next byte
Incre-
ment INC 14 Add 1
Print PRI 16 print the
value*

* Most processors do not have a direct

print instruction, but we'll forget that here
for the sake of simplicity.

The clear instruction clears the value
stored in the processor, the increment
causes the stored value to be increased by
I. the print instruction causes it to be
printed. So to get the machine to print the
value 1. we could put the values: 10,
14.16. into three successive memory loca-
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tions, and then somehow get the processor
to start ‘executing’ the program from the
first of those locations. Let's say we put
the instructions into memory locations 1, 2
and 2:

Location Value
0 10
1 14
2 16

Remember that what we’re talking about
is putting voltages onto the lines going to
the memory chips, to ‘store’ the values in
these locations. And that when the pro-
cessor ‘reads’ the values back out again, it
also is putting the voltages on various pins
to represent the locations 0, 1 and 2 and
getting the values 10, 14 and 16 back the
same way. Always remember that it's just
simple clectronics that’s at the heart of
any computer.

Somchow we get the processor to start
working at location 0. First, it will set the
memory address bus (sce carlier articles)
to the value of 0. At this, the memory
chips will set the data bus to the value 10.
The processor will notice this, and will
clear itself. Having done that, it will auto-
matically look at the instruction in the
next location, do it, then look at the next,
and so on until something stops it.

The Assembler
When  people  first  started  writing

progams in machine code, they found it a
pain in the neck to keep writing the hex
codes for the instructions. So they in-
vented a program called an ‘assembler’
that took the ‘mnemonics” (CLR. INC,
ctc) and translated them into machine
code. So the assembler might take the
input:

CLR

INC

PRI
and translate it into:

10

14

16

That's all an assembler does. It trans-
lates easily-readable mnemonic codes for
instructions (and for memory locations,

Phil Cohen

which we'll come to later) and turns them
into machine code that can be run directly
by the processor.

These three instructions, CLR, INC and
PRI, are all ‘single-byte instructions’. That
is, they cach take up just one memory
location. But some instructions take up
two or more bytes. In our example, LD
(value 12) is a two-byte instruction: 12 01
would cause the processor to load the
value 01, while 12 87 would cause it to
load 87.

For the assembler, you would write the
mnemonic of a two-bvte instruction, fol-
lowed by the value: LD 34 would be
translated as 12 34.

So if we write a program to load the
value 22, increment it, then print it, the
assembler instructions would be:

LD 22
INC
PRI
and the machine code would be:
Location Value

0 12
1 22
2 14
3 16

When the processor gets to the LD in-
struction at location 0, it loads the value
from the next location (location 1 = 22),
and then skips that location and does the



instruction at the next location after it —
location 2.

Memory Location Names
Another thing that an assembler does is to
keep track of the memory locations you
are using. Let’s invent a new instruction:
Value
Mnemonic (hex) Meaning
PUT 18 Put  the
value
into a
particular
memory
location
PUT might be used like this: PUT 4

0 CLR 10
1 INC 14
2 PUT 18
3 9

A ;
Then use this information to set A = 4
(the location that HERE would be at if it
were an instruction). Then it can go
through and fill in the value for 1 in the
program itself: 10 14 18 04.
If you add another instruction to the
program:
CLR
INC
INC
PUT A
HERE A

would mean ‘put the valuce currently in the
processor into memory location 4'. So the
following program:

CLR
INC
PUT 4
Location Value
0 10
1 14
2 18

3 04 )
would end up putting the value 1 into

memory location 4. Now that’s all very
well, but what if we want to put a few
more instructions into the program? Loca-
tion 4 is no longer available to store the
processor value. If we use up the first ten
locations with the program. then changing
location 4 is going to change the program
itself. What we nced to do is make the
location we want to change the first one
after the end of the program.
How about this:
CRL
INC

PUT A

HERE A
‘HERE" is not an instruction. but an "as-
scmbler directive’. The assembler takes
HERE A as bcing ‘call this location A’
When the assembler converts this program
into machine code, it will first find out
how long the program is:

Then the final machine code will be differ-
ent: 10, 14, 14,18, 05.

Assemblers allow you to ‘label’ particu-
lar memory locations in much the same
way that BASIC keeps track of variables,
by giving each onc a name. Instead of A,
we could have used COUNTER, or
LOCATION 1, or any name that suited
the purpose of the programmer.

Jumps

Moving from one location to the next is
all very well, but what about when you
want to jump from one part of the pro-
gram to another? here’s another instruc-
tion:

Value
Name Mnemonic (hex) Meaning
Jump IMP 20 Jump to
the loca-
tion
given

For example, JMP 6 will cause the pro-
cessor to jump to the instruction at loca-
tion number 6:

Location Mnemonic Value
0 INC 14
1 INC 14
2 JMP 6 20 06
4 INC 14
5 INC 14
6 PRI 16
7

CLR 10
(notice that because JMP 6 is a two-byte
instruction, two values are shown in the
*‘Value’ column, and location 3 (where the
06 goes) is not actually shown in the
‘Location’ column).
the processor would do instructions at
locations O and 1, then read the JMP at
location 2, read the value at location 3,
then jump to location 6 and do the PRI
next, continuing with the CLR.
JMP can be used with an assemblier di-

rective too, like this:

INC

INC

JMP B
INC
INC
HERE B

PRI

CLR
This would. give an identical result to the
above listing. ®

Glossary

Address lines: wires that carry address in-
formation between the processor and
memory.

Assembler: a program that
mnemonics into machine code.
Assembler directive: an instruction to the
assembler that is not translated into ma-
chine code.

BASIC: a simple high-level language.

Data bus: wires that carry data beween the
processor and memory.

Data lines: same as data bus.

Decrement: decrease a value by 1.
Execute: carry out a particular instruction.
FORTRAN: a high-level language.

Hex: hexadecimal code — an casy way of
representing the state of sets of 8 wires on
paper.

High-level language: a set of instructions
that can be translated into mnemonics,
and from there into machine code.

translates

Increment: increase by 1.

Instruction: one step of a program.

Label: a name for a particular location in
memory.

Leocation: a small arca of memory capable
of holding one byte.

Machine code: a series of numbers that.
when stored in memory, the processor can
follow as a program.

Mnemonic: a three- or four-letter code
that represents an instruction.
Multiple-byte instruction: an instruction
that takes up more than one location in
memory.

Processor: the central chip in a computer,
that controls all of the others.

Single-byte instruction: an instruction that
takes up only one byte of memory.
Variable: a name allocated to a particular
area of memory, in which values are
stored by program.
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ETI-612 AUDIO
TEST SET

Tired of dragging half a tonne of test equipment, two power
boards, and a suitcase full of connecting cables around to do
some simple calibrations and signal testing on audio gear?
We have the answer.

Glen Thurecht

THE IDEA BEHIND this project was to
design a small, hand held, and battery op-
crated test instrument that could be used
to perform many of the tests usually done
with bulky mains operated equipment.
This test sct consists of three signal
sources. A low distortion, 1 KHz cali-
brated amplitude sinewave, white noise
source, and a pink noise source.

Types of Noise

A noise source is a signal that varies ran-
domly in amplitude. When a noise source
is viewed on an oscilloscope it appears as
an undifferentiated  band  across  the
screen. However if the noise is viewed in
the frequency domain via a spectrum
analyser it shows components of varying
amplitudes across the whole of a given
spectrum.

The amplitude of the noise with respect
to frequency depends on the type of noise.
White noisc is a signal defined as having
cqual power or energy per frequency in-

POWER
1dB)
q e
G 5000 10000 20000 EREQUENCY
Figure 1 (Hz
POWER
[d8)
P
o
"
‘ L
: ] |
20 200 2000 20000 FRELQ%%NN
Figure 2 {Hz)

102 — ETI August 1987



Project 612

terval. For instance, the power in all the
frequency components in the 10 to 20 Hz
range is equal to the power in all the fre-
quency components in the 1000-1010 Hz
range. This is shown in the amplitude ver-
sus frequency graph of Figure 1. Note that
this graph uses a linear scale on the fre-
quency axis. The graph of Figure 2 shows
the white noise plotted against a logarith-
mic frequency axis. The response now
shows an increase in the power of
3 dB/octave as there is more energy/octave
in the higher frequency range.

Pink noise, by contrast. is defined as
having equal power or energy per octave.
That is, the power in the 10 to 20 Hz fre-
quency components is equal to the total
power in all the 1000 to 2000 Hz fre-
quency components. If pink noise is plot-
ted against a logarithmic frequency scale.
then the response of Figure 3 is gained.

The differences between Figure 3 and
Figure 2 suggests a way of generating pink
noise from white noise. All that is needed
is to pass the white noise through a filter
with a 3 dB/octave attenuation rate, and
voila! Pink noise.

Applications

A 1 kHz sine wave is used in many audio
measurements as a reference frequency.
For instance the calibration of a VU meter
requires a set input frequency (1 kHz) at a
defined level. The very definition of the
loudness level is based on a unit called a
Phon. The loudness level of a sound. in
Phons, is numerically equivalent to the in-
tensity (in decibels) of a 1 kHz sine wave
which is judged by a listener to be of
equivalent loudness. In this way the inten-
sity of a multi-toned signal can be ex-
pressed in terms of a single tone.

Noise may be used as a test signal in
frequency response measurement systems.

Since the amplitude of white noise is in-
dependent of frequency., it is an excellent
source for checking the frequency re-
sponse of amplifiers and speakers. If the
white noise is fed into an amplifier. a nar-
row band filter on the output should de-
tect equal amplitude at all frequencies
through the range of interest. Any devia-
tion from this is due to the device under
test.

POJ}%ER

N .06

20 200 200C 20000 FREQUENCY
Figure 3 Mz

Zi9-113

-0-0

s:0Qdf0 [osge

~—aQ080

L

&

N\
8

it

i

5 ¢ 2.5 e
—r
6 -@ L]
=t |
-{r (R12_]
.- C_ 2D
s+ L
el

v
q

Pink noise is used when the measure-
ment system uses filters with a constant
fractional octave bandwidth. For instance
a real time spectrum analyser uses a set of
parallel filters with a constant octave of
1/3 octave between centre frequencies. If a
pink noisc source is injected into this filter
bank it should give equal output for cach
frequency band.

An interesting application for the use of
a pink noisc is tuning a graphic equaliser
in a sound system to compensate for the
frequency response of the listening arcas.
Though this is the primary purpose for a
graphic cqualiser it is usually used as a
glorified tone control since no objective
way of adjusting it is readily available. All
that is required is a pink noise generator,
a microphone with a known frequency re-
sponse and a VU. The VU meter is usu-
ally incorporated in the tape deck and best
results arc obtained with an analogue
meter, not a digital one.

The test procedure is simple and best
results arc obtained if the following steps
are followed:

1. Set first channel to maximum boost and
all other channels to maximum cut:

2. Place the microphone in a central lis-
tening position;

3. Adjust the level of the pink noise until
the VU meter indicates mide scale:

4. Without changing any levels on the VU
meter or the pink noise source, repeat
step number one for cach band on the
graphic equalizer, jotting down the out-

put level in cach case:

5. Compensate for the response of the mi-
crophone. This is best donc by finding
the difference between the amplitude of
the centre frequency of each band and
that of an arbitrary reference. Then add
or subtract this from the result mea-
sured on the VU meter.

6. The graphic equaliser is then set up so
that the response will be flat. For ex-
ample if band 1 was +3 dB and band 2
+7 dB then set the graphic equaliser
to. say. =3 dB on channel | and +4 dB
on channel 2.

For optimum performance the combina-
tion of all the channels should be centered
around 0 dB not all crowded in the boost
or cut region. Also the left and the right
channels may be done separately or to-
gether.

Design

The most novel aspect of this design is the

sinc wave generator. Traditionally there

have been two main methods for the gen-
cration of a sine wave. These are the

Wein Bridge and converting a triangular

wave to a sine wave. The Wein Bridge is

known for low distortion and simplicity.

However when amplitude stabilization is

inserted problems can arise. If a thermis-

tor is used to stabilize the amplitude then
amplitude bouncing occurs when the fre-
quency is changed and the thermal time
constant involved  limits  use  at  low
frequencies.

On the other hand. FET stabilization
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requires a more complex circuit, and dis-
tortion is large at high signal levels due to
the channel resistance non lincararitics.

Triangle to sinc wave converters have
been used in high quality signal gencrators
but do not produce the extremely low dis-
tortion required. Also the triangle to sine
converter usually requires the use of two
highly matched transistors in a differential
configuration. These transistors must be
thermically coupled to provide the best
results.

This project uses a different. more sim-
ple approach. Figurc 4 shows the block
diagram of the oscillator. It consists of a
bandpass filter and an amplitude limiter in
a positive feedback loop. The band pass
filter is a high-Q resonant L-R-C circuit in
which the inductance is simulated with a
gvrator. The Q of the gyrator can be
made very high and hence the frequency
selectivity can also be high. The amplitude
limiter simply consists of two diodes limit-
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ing the positive and negative swings.

The total harmonic distortion generated
by this circuit is approximately 0.05%.
This could be reduced tremendously if a
soft amplitude limiter were used instead of
the hard clipper. A soft limiter works by
reducing the amplitudes of the harmonics

~when the input signal is presented to the

bandpass filter. However, for this portable
test device the extra circuitry  was not
thought necessary tor the reduction in the
already low distortion.

The noise sources arc generated with
the help of a National Semiconductor
MMS3837 digital noise source. The genera-
tion of a digital nois¢ source is extremely
casy and produces a stable and predefined
noise spectrum. Basically all that is in-
volved is a string of shift registers with ex-
clusive OR feedback arranged to produce
a psucdo-random bit pattern. Inside the
MMS3&37 is a 17-bit shift register and a
clock gencrator running at 80 kHz. This
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produces an output spectrum as shown in
figure 5. The amplitudes of the compo-
nents follow a sine squared function. At
20 kHz the amplitude of the frequency
components is only down to 1.8 dB and
hence is ideal for the generation of noise
over the audio spectrum.

Since Figure 5 is a plot of amplitude
versus frequency on a linear scale. it is ap-
parent that the output in the audio range
is classed as white noisc. The 3 dB/octave
filter used to convert it to pink noise is ar-
ranged as 3 phase-lag sections. cascaded to
cover the 20 Hz to 20 kHz range.

Construction
Construction of this unit is relatively sim-
ple and should cause no problems. As al-
ways, check the pc board for any cracks or
bridges between tracks. Begin by placing
the board in the box, and using it as a
template, mark and drill the mounting
holes. Remove the board. and insert the
three links. Next the 15 resistors and two
diodes, taking care of the diodes polari-
ties. The four IC’s can now be soldered in
place, make sure the pin number is in the
correct position, and noting that all the
IC’s point in the same direction. Next the
trim pot and finally the capacitors. Ensure
that the correct polarity for the two tanta-
lums and the two electrolitics is observed.

Now that the pc board is completed we
can commence the preparation of the
housing. The prototype was housed in a
dic cast aluminium box because it was in-
tended for use in a harsh environment.
These boxes are relatively expensive. but
a plastic box may do in a gentler world.
Before mounting the board, drill holes for
the phono connector. potentiometer and
battery clip. The slide switch requires a
rectangular hole so mark the position, drill
two starting holes and file to he marks.

After the paint work has dricd mount
the phono socket, potentiometer, switch
and battery clip. We can now commence
wiring. Use ribbon cable for the intercon-
nections as this keeps things neat. Cut a
picce of 8 way ribbon cable 10 cm long.
Scparate one of the end wires and snip the
other seven wires so that it is approxi-
mately 3 cm longer than the rest. Strip
and tie all cight wires and solder them
into the PC board with the long one going
to point ‘B’. Now start making the con-
nections to the phono socket, pot. and
switch making wire lengths as short as
possible. The battery clip is next with the
negative (black) going to point A on the
PC board and the positive (red) going to
the switch on the phono socket. Finally
the small wire from the pot to the switch
is soldered.

Depending on the size of the box used.

PARTS LIST — ETI-612

Resistors....

R7...
R8...
R9...
R10.
R12.
...500 trimpot
100k log

... 1uF tant.

...39nF greencap
...0.27uF polycarbonate
...100nF greencap
...33nF greencap

47u.F electro

TL-071, LF3586, etc.
...MM5837
1N4148, 1N914, etc.

Miscellaneous

SK1 L 6.5mm standard phono
socket with switch

ST, 3 position, single pole slide
switch

1 knob; 1 diecast or zippy box; 1 9v battery clip;
battery holder; PC board; nuts; boits; washers;
ribbon cable.

you may nced to mount the PC board
very close to the lid using a nut as a stand-
off. if this is the case it would be wise to
insulate the lid with some clectrical tape
to prevent any shorts where the PC board
is to be mounted.

Testing

Power is applied to the circuit when there
is a connector in the output socket. So in
order to test the circuit you must insert a
connector into the socket.

Probably the casiest way to test the cir-
cuit for operation, if you are not lucky
cnough to have an oscilloscope, is to con-
nect the unit to your sterco system. In
switch position one the sine wave is select-
ed. You should hear a pure tone reason-
ably high in frequency. Switching to posi-
tion 2 the white noise should sound like
the noise that you hear inbetween FM sta-
tions. Position 3 is the pink noise and
sounds like the white noise with a lot of
the high frequency content removed. If all
is not well at this stage don’t panic! Sim-
ply follow the trouble shooting guide that
follows.

Firstly. with power removed. check that
the two diodes are correctly orientated.
Note that they should be pointing in oppo-
site directions. Make sure that the 4 IC’s
have been placed in the correct way. Then
recheck all the wiring with the wiring dia-
gram and cnsure that the link between the
switch and the potentiometer has been
connected.

RESISTOR NETWORKS

™

PRAGUE ECONOLINE thick-film

resistor networks include multiple isolated
resistors, pull-up/pull-down and interface
networks in low- profile-6-pin, 8-pin or
10-pin conforma-coated single in-line
packages (SIPs). Pins are set on 0.100-in.
centers. Packages are 0.200-in. high.

Sprague supplies standard Type 210C SIP
networks with resistance values from 22
ohms to 1 Megohm, a standard resistance
tolerance of £2% or +2 , whichever is
greater, and a temperature coefficient of
resistance of =200 ppm/°C. TCR tracking
is £50 ppm/°C. Operating temperature
range is -55°C to +125°C.

ALSO AVAILABLE FROM
SPRAGUE ELECTRIC

— DIL Resistor Networks

— RC Networks

— Terminators

— Resistor/Capacitor Networks
— Surface Mount Networks

— Capacitor Networks

— Transistor Arrays

— Diode Arrays

WHY NOT BUY THEM
FROM THE PEOPLE
WHO MAKE THEM

Call Or Write For A Free Sample.

4, ‘“s
|n l
"o
THE MARK OF RELIABILITY

56 SILVERWATER RD.,
AUBURN, N.S.W. 2144
TEL: (02) 648 1661
TLX: 72906
FAX: (02) 647 2260

READER INFO No. 37
ETl August 1987 — 105




Project €12

Next, apply power and check the power
suppliecs with a dc voltmeter. Each rail
should be in the range 3-4.8 volts and the
magnitudes of the rails should be within 1
volt of cach other.

If therc is a larger difference between
the two rails then something is drawing
,too much current on the rail with the low-
est voltage. or there is a short to common
(ground) on that rail.

If the sinc wave gencrator is not work-
ing then make sure that all the compo-
nents are the correct values and have been
placed in the right places. Also look for
any dry solder joints,

The noise source can be checked by
connecting a multimeter set on AC volts
onto pins 3 and 2 of IC3. This should read
about 4.5 v £1.5 volts. If it is not, then
there is a problem with IC3.

Calibration

There is only one adjustment that has to
be made to calibrate this circuit. By vary-
ing RV1 both the frequency and the am-
plitude of the sine wave oscillator are
varied. Hence there are two ways of

calibrating; measurement of output
amplitude, or measurement of output
frequency.

If you have access to a frequency
counter this will be the most accurate
method of calibration. Simply mcasure the
output frequency and adjust RV1 until
1 kHz is displayed on the counter. This
will then give an output amplitude of 0 dB
+1.5% or £0.13 dB when RV2 is rotated
fully clockwise.

For those without a frequency counter
the unit can also be accurately calibrated
by measuring the output amplitude with

an ac voltmeter. Simply adjust RV1 until
the meter reads 0.775 volts when RV2 is
rotated fully clockwise (ie, VRMS for
ImW into 600 Q). This then will automati-
cally give an output frequency of 1 kHz.
The accuracy of the output frequency will
be largely determined by the ac voltmeter
error specification at 1 kHz.

Note that the calibration indications on
the front panel are only as accurate as the
logarithmic tapering on thepotentiometer
itself. A typical error of £10% is to be ex-
pected in a good pot. However, the indi-
cator in the fully clockwise position is ac-
curate to the tolerances given above. The
indicators are only used for the sinewave
output and the noise sources are not cali-
brated in this way. ®

150K 10K 39n 2 TLO71
AN 1 > 5
R1 R2 c2 (o7
3],
SW2
I
1K
: AN\ 560R
ING1LS T INLIL R6 R5
11K
< R7
500R
RV1
RV2
™M SW1 100K
< O AAYA J;
L,
Cl 3, JLO71
MM5837 3 BAESSRIICA 5
3K R13
1“[* R10
V- C3IT 1K
V..
R
20T 300R
V- 33n
100n R12 i Ry
cs L Jcs
V- V-

HOW IT WORKS — ETI-612

The circuit may be divided into two main
sections; the sine wave generator; and the
nolse source.

The sine wave Is created by passing a
square wave through a band pass filter. The
filter is a R-L-C circuit which resonates at
the sine wave frequency. R1 sets the Q of
the circuit. The inductance, L, is simulated
by the active, gyrator network framed by
R2, R3, R4, R5 RV1, C2, IC1 and IC2. Hence
the resonant frequency Is determined by the
gyrator and C1. A low Impedence output
from the resonant circuit is available at the
output of IC1. The sine wave output is then
passed through the clipper formed by R6,
D1, D2 and then used as an input square
wave to the reasonant circuit. Sustained os-
cillation is assured through the arrange-
ment of positive feedback from input to out-
put. R7 is used to set the maximum output
to 0dBm via the voltage divider, R7 and
RV2.

The noise generator is all neatly found in
one integrated circuit, IC3. This is a pseudo
random bit pattern generator which has a
white noise output power spectrum tha is
flat within 1.8dB from almost D.C. to
20 kHz. R8 is used to set the maximum out-
put level of the white noise via the voltage
divider R8, Rv2,

Pink noise is obtained by passing white
nolse through a low pass filter with a
3 dB/octave amplitude response. This fiiter
is formed by R9, R10, R11, R12, C3, C4, CS.
These components form three cascaded
phase lag networks each spanning one dec-
ade to cover the complete audio spectrum.
C6 is used to attenuated frequency compo-
nets above 20 kHz by 6 dB/octave. C7 AC
couples the pink noise to the output level
pot via S1.

IC4 is a voltage follower to buffer the
source and provides a low impedance out-
put. R13 is included to give some form of
short circuit protection.

Power is supplied by a standard 9v bat-
tery. The operational amplifiers +V and -V
supplies come directly from the battery ter-
minals and a common or reference formed
by R14, R15 and C8. Power is connected to
the circuit when S2 is closed. This switch is
part of the output phono socket and is
closed when a phono plug is inserted.
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(MASSIVE SCOOP PURCHASE

Yes, we've made another scoop purchase. The imported contacted us with
his dilemma and we purchased a quantity of these fully imported fully
guaranteed air purifiers. These units are 240 volt operated, draw about 1/2
watt, deliver about 250 billion ions per second, and cover about 25 square
meties. It's even supplied with a Testor PC board and spare needles.

if you've ever wondered about negative ion generators, this MUST be the
time to buy one. These were selling for about $80. Jaycar has a limited

Cat. YX-2905 ' $29 . 9 5
SAVE $50.00

ROVER NEGATIVE ION GENERATOR

NEW WELLER WTCPS

A
SOLDERING STATION

At last, the okd WTCPN has been upgraded and replaced by the new WTCPS, This station
incorporates the famous Weller “closed loop” temperature control system.

New features include a detachable iron stand that clips on either side of the station, which
incorporates a "water well which keeps the sponge constantly damp. Uses the well known
PT range of tips.
Cat. TS$-1002

$149.50

SQUEAKY CLEAN MAINS
FILTERS

TWO BRAND NEW MODELS, BOTHFULLY APPROVED BY THE
ELECTRICITY AUTHORITY.

4 OUTLET
The MS-4020 will supply up to 4 appliances. Each 240V socket Is independently filtered
from the other, i.e. interference from disk drives is de-coupled from the CPU power supply,
etc. The filter will suppress interference from RF sources, spikes, transients and fighting, and
supply up 10 4 outlets with a total load of 10 amps.

Cat. MS-4020

$269.00
2 QUTLET

The two outlet will handle up to 7.5 amps and will suppress interference from RF sources,
spikes, transients and lighting. The two sockets are not independently filtered, although.

$99.00

Cat. MS-4025

BEWARE: There are many mains filters on the market. One sample we evaluated had only
one capacitor in itl

100 WATT MOSFET MODULE

REF AEM April 1987
Upgrade your ETI 5000 power amp. Kit supplied with all parts less the 4 MOSFETs. (Use

the ones you already have). O N LY $99 _50 @

Cat. KM-3056

.

HIGH PERFORMANCE
MICROPHONE PREAMPLIFIER

REF: AEM August 1987
Here's a top-line mic preamp that's fully OC coupled. PC board and components
supplied. No box or power supply supply.
Cat. KM-3061

(DIGITAL PHOTO TIMER £ LOW COST
ELECTRONIC FLASH

REF EA August 1986

Precisely time your photographic processing from one
second up to 9 minutes 59

seconds In increments of

one second.

Cormrplete kit.

Cat. KA-1674

VALUE
AT

b S

1$89.95

J

)

REF AEM August 1987
Accepts unbalanced inputs and converts them to balanced outputs|
This device enables you to convert unbalanced line level signals

to balanced line level signals. It is stereo (2 channel) and has a
noise floor of - 100dB and 0.005% distortion. Great for PA
applications when long signal lines in noisy environments are
commonly encountered. Can also be used to bridge amps for
greater power|

The Jaycar kit inciudes all board components, case, etc. Requires
30V AC power, i.e. 6672 type transformer.

REF EA August 1987
This project allows a low
cost electronic flash

to be used as an
electronic stroboscope.
Cat. KA-1688

ON LY Cat. KM-3060
$13.95
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ELECTRONICS
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OVER $100 MELBOURNE

HURSTVILLE
POST & PACKING
$5
Lo ROAD FREIGHT
s MELBOURNE
7/

GORE HILL
$9.99
$10
b2
§ N AUSTRALIA $13.50 /
/

PPAPAAP
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Soswn

88838
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BURANDA QLD
$50

MAI

N

C
HEAD OFFICE: 7
115 Parramatta Road
Concord 2137
(02) 747 2022
Telex 72293

FACSIMILE
(02) 744 0767

MAIL ORDERS
P.O.Box 185
Concord 2137

HOTLINE
(02) 747 1888
FOR ORDERS ONLY
TOLLFREE
008) 022 888

//////////////////////////},

117 York St. (02) 267 1614 -
Mon-Fri8.30 - 5.30 Thurs 8.30 pm- Sat 9 - 12

Cnr. Carlingford & Pennant Hills Rd (02) 8724444 -
Mon-Fri9 - 5.30 Thurs 8.30 pm - Sat 9 - 2pm

115 Parramatta Rd (02) 745 3077 -
Mon-Fri8.30 - 5.30- Sat 8.30 - 12

121 Forest Rd (02) 570 7000~
Mon-Fri9-5.30 Thurs 8.30 pm- Sat9- 12

188 Pactfic Hwy cnr Bellevue Ave (02) 439 4799 -
Mon-Fri9 - 530 Sat 9 - 4pm

144 Logan Rd (07) 3930777 -

Mon-Fri9 - 5,30 Thurs 8.30 - Sat9 - 12

Shop 2, 41-49 ABeckett St City (03) 663 2030
Mon-Fri9-5.30 Fi8.30 - Sat9- 12

887 Springvale Road Mulgrave (03) 547 022
Mon-Fri9-530Fri8.30-Sa9-12

N\

< AR

SANNNNIN

AMARININASNAANNN
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e 30 IN914 or 1N8148 diodes 1.95 N :
O 15 asst lamps/globes..... 1.95 1280V 5 amp microswitch 1.95 20 zerer diodes assorted. 1.95
B 20 TTL IC's 14/16 pin new 1.95 1 Bourns 1K ohm trimpot. 1.95 45 electrolytics assorted 1.95
o 200 pces hardware surprise 1.95 112V BC relay pcb mtg.. 1.95 20 PCB mount electros.... 1.95
— i B 4 pces useful PC board.. 1.95 4 mini pushbutton switch 1.95 6 asst trimmer capacitor 1.95
—— i 22 25 preset trim-pots asst. 1.95 ‘g ;g :'i’n‘?g‘“ 1: :OC"e'-S }gg ;g trans IF transformers. }gg
- - WHILE THEY LAST! 20 various potentiometers 1.95 J sockets..... . pces semicon surprise. 1.
1 6v 2pol c/o mini relay 1.95 »} t‘f: he:d c:_“;_"Tq :"' 1"32 25 4 plast‘i’c cable ties. 1.95 6 22 pin IC sockets..... 1.95 99 asst ceramic capacitor 1.95
1 6-12v lpole reed relay 1.95 COVGI PR LG 10 1000 PIV 1A rectifiers 1.95 540 pin IC sockets..... 1.95 10 mini audio transformer 1.95
1 600/600 ohm line trans 1.95 1 2pin power cord/socket 1.95 25 terminal lug strips... 1.95 6 240V on-of f rocker sw. 1.95 2 mini PVC tuning gangs. 1.95
1 4pos 25A rotary switch 1.95 1 2000hm 25W ceramic pot 1.95 50 LED Smm plastic bezel. 1.95 20 asst plastic knobs.... 1.95 4 1C heatsinks 14/16 pin 1.95
1 10metres speaker cable 1.95 1 mini tuning/VU meter.. 1.95 25 trans mica/insul kits. 1.95 1 24V AC motor by BSR... 1.95 1 6 way DIL pcb switch.. 1.95
1 53 DSDD floppy disk.. 1.95 1 240V neon power switch 1.95 99 molex IC socket pins.. 1.95 1 5"x3” 4 ohm speaker... 1.95 8 12V mini glass lamps.. 1.95
15 mini trimpots assorted 1.95 30 mica caps assorted.... 1.95 10 9V battery clips...... 1.95 30 poly greencaps asst... 1.95 1 car speaker fader kit. 1.95
10 useful log/lin pots... 1.95 40 RF chokes + coils asst 1.95 6 metres x 5 cols wire.. 1.95 2 3 digit mech counters. 1.95 1 VHS video cleaner tape 1.95
1 3gang tuning condenser 1.95 20 various useful fuses.. 1.95 40 pot-nuts + washer asst 1.95 1 3,579545 MHz crystal.. 1.95 1 tube contact lubricant 1.95
3 ferrite rods 10x200mm |'95 40 radio/TV knobs asst... 1.95 500 W resistors assorted. 1.95 1 21" 58m 8 ohm speaker 1.95 4 flyoro end sockets. 1.95
2 1uFx4 greencaps on pcb 1.95 4 PCB edge connect asst. 1.95 200 W resistors assorted. 1.95 1 cassette recorder mike 1.95 1 240V AC 6/8W fluoro ballast
2 neon test screwdrivers 1.95 50 hi-stab resistors 1%2% 1.95 250 1, }, IW resistor asst 1.95 1 50amp x 12 term block. 1.95 1 water/air pressure switch..
SOLDERING TOOL | Miniature g, AUDID 2 VIDED|%__New DIGITAL {3 DIGITAL BEMOTE
Side-Cutting 2% CONTROL
KIT —— o o REMOTE RO
1ncludes ] P&u@mg “IN-UINE ;l VCR/VCR SWITCH g siemrasti S
y _remots switch
. weesizes | ENHANCER 69 I s
fesmer, High quality, 115mm long Redio control, | QA 7z 5
scraper, 1nsulated harios. best for ss Connect between two YCR machines to single trans >~ puts to lock/unlock car
brush, was $7.95 Save $3 Tect 2% O ; €A | improve asudio and video s1gnals, with | Cat01-0370 and receiver, centrel locking systems.
tweszers and Cot 4 lecinonicolessemblyielcs ¢ separste controls and mult)- purpose 89 programmable code, s‘l'g Programmable code, 12¥dc.
screwdriver. 20-2456 $2.95 | SCOOP PURCHASE! 20-2320 leads, 240V AC power  Cat 24-1027 s range 12-15 metres. Cot01-0972  LED fndic.
PHONE LINE RECHARG LE IRBSISTORS ULTRASONIC LE.C. %52
TESTER ELECTRIC CAQ L. 193250
All wanted uslues Qty
F test USA —
for st ush « | SCREW o 0 000 e ALARM POWER 52 20
ype 4 pin p 24-3068 Complete and seif- LERDS

tors. Duel colour

DBIVER :53

Packs of 100 same value|

PR EA contsined, just add sirenor
Lec quoan: s' 00 | Peevy duty professional toot, 0.5w born. has entry/rext delogs 9 5 5 Justecd e 3
o3, neg or open circuit. - ni-cod batteries, forwardend  C,t or suto-reset, LED light, Tatest pin plug! Cat
were $4.95, what s BARGAIN this i1si | revarse, 4tips + charger incl 20-2308 | 0.25W Carbon 1ilm mimature design. Cat 19-5251] !-Bmlong 01-2401
RS232 DATA TESTEH Macintosh® CABLES | Was $39 50 N e at lve l 0 N USED COHPUTER BARGAINSI
tndispe ,serig Register ed trade mark of Apple Computer Microbee 128K, twin 3.57 disk drives,
082S Plug to Sc;cket 512K to modem $249S $ qlgoagpnsnmt‘or“MMm end N;c‘rglb]g
adapter houses 512K to printer  $22.50 G t k t printer, s3 new.
":glé:tg ;;& T (Imagewriter I, T or some others) .50 e n e r a or l A:gl:ﬂ[;rr?'h::né« it a’;d'?;s.
on all serial outputs $21.50 | pruato CHeH o CetNo 11-1550 (Based on AEMSS01 Sept. 1985) [ 18Mclone 384K, twin 5~ “m\mg
Low cost mm-tester  Cat 04- 1500 | (/magewriter I, T or some others) Built & ‘49 A deluxe version of this most ?a:no:?:;:rl: hzlsg? n‘:‘l:t:‘* $ 99
RS232 JUMPER BOX Custom mede to order here tn 0z Tested .50 populer kit with HIGH/LOW output with 188 green St
PCB + 25 jumpers 04-1520 $12.50 Cat No ..11-1551 switch, higher voltage (-9500v),

RS232 NULL MODEM

TXD, RXD reversed 04-1530 $15 S0

GENDER CHANGERS

female-female 04-0762 $14.9S5
Male - male model 04-0761 $14.95

SURGE PROTECTOR

varistor protection 04-1510 $25.00

Fuji 3.5
BEST QUALITY DISK
Boxes of Ten only.
SSDD...... $ 49
MF1DD Cat S0-1020
DSDD...... $ 59

FLOPPY
DISKS

MFZHD Cat 50-1023

cab
Us

extra lon emitter, professional

of well being and reloxation.
¥Cleans nir of tobacco smoke and
acteris; increase concentration.

Full instructions are included.

inet and ton emitter tester.
ers claim o greater feeling

IBMoriginel 10 Meg herd disk drive &
controlter card, g'teed OK......... $ 700

Osborne Executive vﬂh originel uﬁ-
ware etc, good condition............. $6

Tandy TRSB0 model |I V"h

unit, 3x B~ disk drives. ........... $ 395
NEC APC {11 with 10 HMeg hard disk end
ortginel monttor, 83 nev..........$1,650

HP1S0 Touchscrun twin 3.5 drives

1n good condition, trede-in........$1,950

8ls0 modems, printers, urmtmh, stc.

CENTRONICS
PARALLEL

No-Name Floppy Disks
but 100%

2732H EPROMS

LIM3300

PILLOW SPEAKER

Slim-line 8 ohm speaker; plece under

36 pin femele S5 32K 4KxB EQUIY RCA3401 ur pillow for music before bed-time
to female guaranteed| 250nS HALF 104 Yess 10% 3: regetmou: learning while sleeping.
GENDER hamossmokerdacisbel S PRICE! C 1R e Cat 19-6002
diskettes in plein white 5.95 p i
CHB"GEH s 25 on‘;olopo, with write-on sticky Iug;l;, Cat 35-8142 | c l 08 26-733} QOC
Female socket each EA 5/4 DS:0D0..... $16.95 of 10 § 10+ $5.50¢es Poap:lerOSCR 600Y dA s
end, ol pinswired  Cot 04- 0763 | Cot S0-1013  $15.95 per 100 disks | 50+ $4.95es QUALITY Bug 19 o733 B0k | auy 2 X 0ur sterset 089, .s
ALARIUSE 018" | 4195615 (| NESSE o 2 [Wev v Ci
CONTROL IGRAL nS/ | DUAL TIMER 7[' 12 pole

MODULE

DOWN
CONVERTER WwA5$7900

Big name manufacturer!
Qty 10+

Integrated Circuit
Cot 26-0556 10+ 60c 100+ S0cea

TERMINAL BLOCKS

Build your own system st low cost! Hes r perm jointn
22K end-of -Tine resistars, NO/NC. | COmverts URF output e g Se3¢ 39000 65.90ca | vt 1a89,c | [0 temeorery or perm jeining
{nstant and deley, 1nbuiit VCR_ computer or TV qeme, G 3G, Qty 1-9 Qty 100+ €9 R3232 linc | cut-down to required ¢f
stren, entry/exit delay, $ 25 es | to VHF s1gnal CH 1,3,0r 4 Cat Y y receiver | g6 240v 10AMPS s145
auto reset, 12¥dc oper.  Cat01-0947 | 12Y dcor mains powered. 24-1020 | 35-8120 $7.50es $9.50es | 10580¢ 100+65¢cea Cot 35-1489 Cot16-2101 10+$1.30es
ELECTHOIIC UHF AERIALS | PUSH-BUTTON TV TUNER MOTOROLA ¢ Ex-Computer Electros
FOR BAND 4 PtB MRF-603 E 150,000uF Sv | 34,800uF 40v
E N OR BAND 5 S m% SIMIIOEte.  tof = 42,0000F 10v | 20,000uF 4Sv
. Ideal for internal car Cet 01-3003 4 2NS580  26-1259 gU.UDgu: 1Sv | 12,000uF SOv
or homne alarm siren was $18, now 10 €1 L $ EA LM-376 VOLTAGE 0,000uF 20v | 22,000uF SOv
Mim s1z¢ 90mm dism - ement $ 2 PCBs with B x DPDT push- dutton REGULATOR S0,000uf 2Sv| 7,800uF 60v
Wardler sound effect sl 2 75 balun switches, similar to Isostst, and B x ea 34,000uF 30v| 4,500uF 64v g
Input 12Yde 300mA eo Add mixer /splitter box $4.95 to join 100K muiti - turn trimpots, 83 used 50 POSITIVE, ADJ 15,000uF 35v| 3,000uF 1SOv
Output 9868 ot 1 m Cat 03- 2013 YHF ser18ls (sorry, no mail orders) 1N AWA sets Cat 24-0001 C Cat26-0573 31°000uF 40v| 4.800uF 200v €2

ALARM or EMERGENCY ggggi}f\&mms 3.5mm mono 58mm (2:25") SPEAKER PCB mtg POWER
~v. STROBE |2 T SOCKETS 89 250mw TRANSFORMER
FLHSHEB 240V AC 10 AMPS These normally sell 51.50 0-110-220¥ 1nput
for 40 cents! But ey 10v AC 350ma
12V RED, $19.95 now you cen duy 10+ $1-40en output
ORANGE 24 Any number of switching combinetigns | them for:- Cet 19-6000 Cet 20-1020
Magnetic at half hour intervals can be perfor med 1-19...... 10¢es Cot 19-8000 High efficiency $3 50 ea
Base Cat G1-5311 | 1na 24 hour pertod Cat 04-0105 20-99.... 8Cea 100+ ... S¢es ferrite magnat : =M
12V 2.68H FM Wireless “KKY AUTAMBULECRULRAEERY PRE -PAK electronics
SEALED Microphone & 13 | . or EXCHANGE... 1a West St, LEWISHAHM, 2049
LKAy e Dnml? D'P S13 1 oriGiNAL Sortware tor (02) 569-9797
BATTERIES \\0 22Ea s tA 13 15 8 lucky numberT An tnteresting Macintosh, Apple I and b
m% gu I-gaaiont'ler;dwd ;‘ere Cot 03-0394 5 collection of samples. manufacturer’s o lar computers Mon-F11 9:00-5:30 Sat 9:03-1:00
e 9 b $41.50 over-runs and Lincl IC's, pots, | Sell unwented programs for CASH_ but
1dee! for slarms etc. Cat Freq 88 t08MH2z, range up to 100m, oroog,'ur“u(ore:_cec,:p;:lclors_,k::b:, must be genulne origingl disks PlUSu 8“:;?)‘;00,‘".“?3‘R,C:Rgg"?'\ :HEX
_Size 134x54x9Smm(H)  02-1007 Electret condenser SO0Hz- 1AKH2 resp | 4y itches and lots of other yseful Junk! manuals and 1n good condrtron velue, extra lopr h’eevu ?Qe‘:l:s 5
] 1 T T TT1] T | T | WANTED l:lec&ronu: t ters
W T T i" 1’*’*‘_‘" l { a ‘I_’j } A= ‘{ T test eqmpmemfgtrh;‘ﬂcgﬁgu Z3t
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Like all magazines, particularly those con-
cerned with the electronics industry, ETI
receives a number of letters from readers
who are less than satisfied with some
aspects of the way we do our job. The fol-
lowing, however, is far from typical.

Dear Sir,

RE your mouse trap project No. 1524
(ETI August 1984). It won’t kill a mouse,
not a Territory mouse anyway. In fact,
two of these projects. refined to the high-
est peak of efficiency and sensitivity cou-
pled together in parallel still will not kill a
mouse (Territory).

The set-up will toss a mouse in a beauti-
ful, graceful parabolic curve — sometimes
a whole 24 inches can be obtained. Unfor-
tunately the little bastard then gets up and

runs away.

Designing the ultimate trap. Note the hairy arms

vital to the inventor.

I am not attributing this disappointing
result to Mr Ian Thomas’ lack of knowl-
edge of clectronics, definitely not. It is his
lack of knowledge of mice (Territory) that
is the cause of the trap’s failure.

I would suggest that if he wants de-
lighted mouse trappers beating a path to
his door that his first move be to have
some discussion with someone knowledge-
able in the construction of mice and then
return to the drawing board. The matters
which I believe it would profit him to in-
vestigage are as follows:

1. The insulating properties of the pads
on mouse feet.

2. The fact that an arc prefers to travel
along the top of the fur leaving the mouse
safe and sound inside his coat.

3. Contact is made purely by the force of
gravity and a mouse has not much mass.
4. A mousc’s whiskers are not just at-
tached to his face for decoration. He uses
them very busily and effectively to feel the
way. They are not very conductive but
they do let a warning tickle through.

Mr lan Thomas suggests that probably
the quickest and ecasiest way of disposing
of mice would be to just plainly electro-
cute them using the mouse as a bridge be-
tween the active and neutral of the 240
volt house supply. This, due to the nature,
construction and insulating characteristics
of mouse feet is very difficult as contact
has to be made in two places without
using the feet . . .

My efforts to construct an effective, hu-
mane mouse exterminator have not been
inspired by a desire to bring the world to
my door, to be a benefactor to mankind
or to get an article printed in a magazine
(surely not! ed).

The fact is that at this time of year,
every year, | have to reset a four hole
mouse trap four of five times a night (all
four holes). Such a device is definitely not
humane.

The expenditure of eighty odd dollars
on something which does not work, not
withstanding the definite. clear, incisive,
decisive, forthright unequivocal promise
contained in the preface of the project
does not inspire faith in, or encourage the
building of ETI projects.

If Mr Thomas feels like having another
go he might be able to come up with
something using the laser principle.

Yours Faithfully.
F. M. Bongers
Alice Springs

P.S. if you are short of micc let me know
how many hundred and colour preference.

Now you
dont have to
be bolted to
your vehicle

to keep in
touch.

The ICOM IC-40is a
compact 40 channel UHF
CRS field proven hand held.

It has standard 2 watts
output and optional 3 watts
output power which is the
same as many mobile
radios. It is also available
with optional 5-tone
selective calling.

And is perfect
for jobs on the
land, water or
business where
you want to keep
in touch with
base without
keeping in touch
with your vehicle.

For all details
see your [ICOM
dealer or call
ICOM on
Melbourne (03)
529 7582 or (008)
33 8915 from
elsewhere in
Australia.

ICOM

Henderson Merrick DiStefano 7 IC 465

READER INFO No. 40
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OVER 200 " EIFNEEN TRACKER”
USERS IN AUSTRALIA CAN'T BE WRONG!

With the Huntron Tracker
you'll discover an entirely
new way of troubleshooting — a
method which challenges the
belief that functional component
testing is the most effective
technique for isolating failures.

That’s because Huntron Trackers
test the actual P-N structure of a

' device, without system power. it’s
-gggg‘g‘ an unconventional testing strategy
. —_ . that complements a technician’s
INtuitive troubleshooting skills.

The Tracker does so by showing
you a picture of a component’s
overall health. With experience,
you can determine the condition
of a component simply by
analyzing the Tracker’s display.
Without documentation or
reference devices! Or you can
compare the signature from a
suspect component with a known
good part. The Tracker works
equally well with digital, analog
and hybrid boards or components.

Some of our Huntron Tracker
users include —

CSIRO
THE HUNTRON TRACKER TESTS . . . DIODES, RAAF
TRANSISTORS, LEDS, THYRISTORS, 1.C.S BHP Minerals Ltd. A
INCLUDING . . . CMOS, NMOS, PMOS, TTL & CLEEGEN Loy A RGNS
ANALOGUE. CAPACITORS, MEMORY TB‘;rer?(;Jr%h/:Lﬁgt,r\JallisaY S)
COMPONENTS INCLUDING DRAMS, SRAMS, vl oL
EPROMS, EEPROMS. Queensland Electricity
FOR FURTHER INFORMATION SEE US ON NEC el
STAND 29 AT THE "“"WHAT'S NEW PRODUCT TAFE Colleges — C))/ueensland
SHOW" IN SYDNEY ON THE 8TH AND 9TH JULY,  girone City Council
OR CONTACT ONE OF OUR SALES STAFF ON Bond Iinformation Technology
\ONE OF THE NUMBERS LISTED BELOW —
r %
eca .
electronics techniparts
pty. limited electronics centre
{INCORPORATED IN QUEENSLAND) A DIVISION OF ECQ ELECTRONICS PTY LTD
BRISBANE MELBOURNE: ALL OTHER AREAS 48 Jephson Street
16 Staple Street 1 Rooks Road Toll Free: (008) 777 112 Toowong. Q. 3066
Seventeen Mile Rocks Mitcham Phone: {(07) 371 0600
Phone: (07) 376 5677 Phone: (03) 874 7666
Telex: AA40821 Fax:(03) 874 2225
Cax: {07) 376 8018 J
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Philips SMDs offer
a lot of room for im

Philips Surface Mounted Devices give you plenty
of room to improve the design, manufacture and
performance of your products.

Because they not only take miniaturisation a
major step forward, but also make circuit boards
less costly and dramatically more reliable.

Smaller boards, closer placement, and because
the devices are mounted on, not through the board,
the designer can use both sides of the PCB.

Philips SMDs are designed for automation,*and
Philips is a leader in the specialised automation
equipment to accurately site the SMDs. Your
products are assembled faster, and more
efficiently. And because these components are so

PHILIDS|
&

Electronic
Components
and Materials

rovement

highly reliable, the failure rate — during manufacture
and in the field - is significantly reduced.

So, before you begin a new design using
conventional components, talk to Philips about
SMDs.

We can give you exciting information about SMD
applications by calling one of our offices below:
Sydney (02) 439 3322 Melbourne (03) 542 3333
Adelaide (08) 243 0155
Perth (09) 277 4199 Brisbane (07) 44 0191
or write to Philips Electronic
Components and Materials
11 Waltham Street,
Artarmon NSW 2064.
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