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Anitech gives you the
greatest scope for
sensitivity... |

KENWOOD Cs-1021 I N
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the KENwooD CS-1021

High quality 20MHz 1mV/div Dual Trace Oscilloscope

® High-sensitivity design providesa ® Easy-to-use, human-engineered front panel layout.

maximum of 1mV/div vertical ® Simple setting and verification of reference levels.
axis sensitivity. ® Convenient X-Y display mode is useful in measuring
® 150mm Rectangular CRT (2kV) phase differences of two input signals.
with internal graticule. ® Simple compensation for trace rotation caused by the
® Fast 50ns/div maximum sweep earth’s magnetic field.
speed enables easy display of ® Sums and differences of waveforms displayed. {
even fast-changing signals. ® Observation of intensity-modulated signals.

® To ensure high-precision waveform ® 10:1/1:1 probe (PC-30) supplied as standard greatly

observation, KENWOOD designs enhances the usefulness of these scopes. _
to +3% accuracy (0°C to 40°C, / \
85% max. relative humidity). E\/ \
® The VMODE uses the input mode ( “’ “:ec\-\ > [
to select the trigger source. For sensitivity plus call your local Anitech office otA\SE ) \
e Instant ALT/CHOP mode Y, |
selection. J

ADELAIDE: (08) 356 7333 BRISBANE: (07) 275 1766

MELBOURNE: (03) 7959011 PERTH: (09) 277 7000 nlt

SYDNEY: (02) 648 1711 LAUNCESTON: (003) 44 7433 A DIVISION OF IGL ELECTRONICS LTD (INC IN VIC))
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That's the new Tel 424™ Datel pack-
age from Telecom. It's the latest in high
performance Datel technology, featuring
sophisticated electronics and automatic
operation for fast, easy access between
computers, to data bases and bulletin
boards, and across international
boundaries.

The Telecom Tel 424 comes complete
with Supercom II software, manual,
connecting cable, line cord, telephone
double adaptor, standard telephone.

}'alacm tratia
sturenomAustr:

Itis CCITT and Hayes compatible, and
caters for arange of speeds from 300 bit/s
to 2400 bit/s (V.22 bis).

Connecting cable and software are
suitable for the IBM PC/XT or close
compatibles.

To rent or buy the new Tel 424 Datel
Package, call your nearest Telecom State

Data Office.

Sydney (02)2676767 Perth (09) 420 7477
Melbourne (03) 6055099 Hobart ~ (002) 20 8800
Brishane (07) 8356400 Canberra (062) 455555
Adelaide  (08) 2304122 Darwin  (089) 89 3600

Telecom Australia

"rade Mark of the AustralianTelecommunications
Commission trading as Telecom Australia.
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the government still -
refuses to address the '
fundamental problems of
manufacturing in the
electronics industry”

J ¢

The Federal Government has consigned its offscts scheme to
the junk hcap with remarkably little fuss. Considering the im-
portance of overseas purchasing in Australia, particularly by
the government, one would have expected more of a furore
over the vexed topic of how to make the giant transnational
companies into better corporate citizens.

The essence of the offsets scheme was that overseas compa-
nies were required to spend some of the profits from Austra-
lian purchases by investing in Australian technology. It was
generally agreed however, that the offsets scheme was honored
more in the breech than the obsevance.

Now the government has entered into the Corporate Citizen-
ship Scheme (CCS). Essentially. it widens the scope of the oft-
sets scheme to make it possible for a company to make what
ever arrangements it thinks will be profitable to provided it
plows some of its profits back into Australia. This might mean
a joint venturc with a local company, an investment in it, or
perhaps some completely independent activity in Australia. In
return, the government gives them Quasi Australian Manufac-
turer status.

In the first instance, the information industry is being tar-
geted for CCS, and the big importers into Australia have been
flocking to join. At the time of writing it includes Wang. DEC.
General Electric, British Acrospace plus half a dozen other big
names. Typically, Wang has agreed to utilize its Australian R
and D facility to develop “financial industry products™ that it
will market overseas. It has a joint venture with Cleanline Sys-
tems to export product overscas and is funding some R and D
at a CAE.

Superficiallly, this appears fine. Wang is doing good busi-
ness, and Australians are being employed. On closer analysis
however, the scheme like its predecessor is flawed: it will do
nothing for Australian electronics in the long run. indeed, it
will make it more difficult for a self-sufficient Australian indus-
try Lo prosper.

The reasons behind this view are not particularly difficult to
see: Wang et al are not charity organizations. so any Austra-
lian activitics have to make sense in terms of profits repatri-
ated 1o head office. If significant R and D does get done here
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nmsys .

orporation
Announces
Plans

The Minister for Industry.
Technology and Commerce,
Senator John Button and Mr
M. W. Blumenthal of Unisys
Corporation, USA, today an-
nounced that agreements had
been reached in principle for
a partnership covering ad-
vanced computer software
technology development be-
tween Unisys and the Austra-
lian Government.

Senator Button confirmed
that Unisys had been accred-
ited with Prequalified Offsets
Supplier Status pending com-
pletion of formal agreements

under the Partnership pro-
gram.
Under the agreement,

Unisys will establish a soft-
ware R&D centre in Australia,
The centre will perform lead-
ing-edge research and devel-
opment in advanced network-
ing and fourth generation lan-
guage technologies for the
Corporation.

The investment by Unisys
is expected to exceed $100
million by 1992,

The Unisys Centre will em-
plov some 250 Australians.
including a graduate employ-
ment program, and will be
chartered to build a co-opera-
tive network of Australian

|
The vice president of Unisys and
group general manager lan Shiers

[ third party software houses.
Unisys will also establish a
Pacific Asia training centre
with responsibility for its sub-

sidiaries in Australia, New
Zealand. Hong Kong, the
Philippines. Taiwan, Singa-

i pore and Malavsia.

|  Additionally, a formal Cor-
porate procurement activity is
to be established in Australia
to work with local suppliers
in providing materials and
components for Unisys world-
wide plants.

Senator Button said he was
very pleased to see Unisys’
‘commitment to the
| ship concept.

Partner-

An Australian First

The future of an historic. pho-
tographic collection dating back
to 1869 has been assured by its
transfer to laserdisc — the first
time an Australian collection
has been  catalogued, con-
served. and presented in this
way.

The archive project. the larg-
est of its kind in Australia to
date. covers more than 40.000
fragile. glass plate negatives be-
longing to the New South
Wales Government  Printing
Office, and is just part of more
than 200,000 historicat and con-
temporary photographs, draw-
ings and paintings in its care.

The company selected for the
preparation of a laserdisc mas-
ter is Diotel Imaging Australia
(DIA). a Meclbournc-based
video facility house specialising
in the transfer of still images.

Granville May, of the NSW
Government  Printing  Office.
said the entire  Bicentennial
project has been financed by a
$750.000 grant from the New
South  Wales  Bicentennial
Secretariat to the Laser Picture
Studio. a body established in
May. 1986 by the Printing Of-
fice to market its archiving ser-
vices to the Government and
private sectors.

DIA is currently laying down
the  laserdisc  master  from
3Smm archive film positives of
the original negatives prepared
by the Laser Picture Studio.
Joint Managing Director  of

DIA. lan Large, said he ex-
pected to complete the one-
inch, edit master by the end of
October.

“This has been made possi-
ble,”” he said, “by DIA's
unique facilities. which enables
the images to be transferred to
master vidco tape at an aver-
age rate of one every two sec-
onds. Where necessary, we
have also colour corrected. or
graded. photographs. to main-
tain the highest possible stand-
ards of reproduction.™

From the edit master, a first
pressing of 50 taserdiscs will be
made for sale to professional
photographers, rescarchers, li-
braries, ctc., around Australia
and overseas.

Each disc will be accessed by
image-retricval  and  indexing
software, specially developed
by Queensland software and
systems house, QCOM, 1o
allow easy scarching and ac-
cessing by professionals and
laymen alike. Proprietary rights
to the software is owned by the
NSW Government Printing Of-
fice. Although somewhere in
the order of 60 laserdiscs have
been produced in Australia,
until now these had been con-
fined mainly to training discs,
particularly for the larger vehi-
cle manufacturers.

in this country.

ing.

there is absolutely no guarantee that the fruits of it will remain

Clearly this is not due to some idiosyncacy of Wang. or
Amecrican companies in general, or modern companies in
particular. It is absolutely true of any foreign company that
ever does business on our patch. Meanwhile., Quasi Australian
Manufacturer status means that any slight advantage accruing
to Australian controlled companies will disappear, so making it
even more difficult for them to get into Australian manufactur-

The truth of the matter is that the government still refuses to
address the fundamental problems of manufacturing in the
clectronics industry. They twist and turn, according to the la-

test received wisdom, trying desperately 1o encourage. now re-
scarch, now manufacturing. now exporting, now joint ventures.
And always, the foreign companies will do as little as the letter
of the law requires in order 1o gain the all important govern-

ment contracts.

The government must bite the bullet. It wants an clectronic
industry to provide employment for scientists, engincers, tech-
nicians and process workers. not to mention lawyers and ac-
countants and the odd civil servant, it must support it through
government legislation and purchasing. There are precedents:
most overscas electronics, notably in the US, Japan. Sweden
and France. prospers in this way. And an article in this issue
(Modems shows that we can do it too.
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IBM Researchers Prodice
Smallest Gell Disks

Scientists at IBM’s Almaden
Research Center have pro-
duced cxperimental magnetic
disks with tracks a half-micron
wide. At such dimensions, fu-
ture  3.5-inch-diameter  disks
used in computer storage could
cach hold 10 billion bits of in-
formation (10 gigabits) or
620,000 double-spaced type-
written pages — 50 times more
than today's densest disks.

In magnetic disk drives —
the primary devices computers
use to store data — informa-
tion is recorded as “bit cells,”
tiny magnctized regions along
tracks similar to the concentric
grooves in phonograph records.
The IBM scientists successfully
recorded, rcad and erased bit
cells measuring only 0.5 x 0.5
microns.

While additional work is re-
quired to pack half-micron
tracks close together and take
full advantage of their size, the
scientists demonstrated that
magnetic disk technology can
continuc to support dramatic
improvements in data density.
Morcover, they learned that
the magnetic regions in these
narrow tracks behave very

similarly to the much larger re-
gions in current disks. For ex-
ample, they discovered that the
fundamental process of reading
the recorded information acts
in a predictable manner down
to sub-micron bit-cell dimen-
sions. They also learned that
magnetic  interactions  within
such small cells enable further
reductions in bit-cell size, lead-
ing to even higher storage den-
sitics than originally anticipat-
ed.

The scientists formed sub-mi-
cron tracks by etching the sur-
face of storage disks with pho-
tolithographic techniques simi-
lar to those used in semi-con-
ductor processing. In their ap-
proach, a thin film of cobait
alloy was first deposited onto a
smooth substrate. A circular
track pattern was then defined
on the disk by an electron
beam on an electron-sensitive
photoresist layer. A developing
step removed the exposed pho-
toresist, and an etching step re-
moved the magnetic material
between the  resist-defined
tracks, leaving physically dis-
crete tracks of cobalt alloy.

IBM Scientist lan L. Sanders mounts an experimental, high-density magnetic
disk on an apparatus at the company’s Almaden Research Center. The disk
surface is etched with microscopic tracks, along which information is
recorded. Each track is only 20-millionths-of-an-inch wide. At such
unprecedented dimensions, future 3.5-inch-diameter disks could, in
principle, each hold up to 10 billion bits of data, or about 620,000
double-spaced typewritten pages.

NASA Supernova Studies

NASA is continuing to study
Supernova 1987a in the
southern hemisphere from

va's discovery in February
this year, NASA’s Astrophys-
ics Division developed plans
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Australia and New Zealand.

The studies involve sound-
ing rockets, sceintific balloons
and the Kuiper Airborne Ob-
servatory.

Guenter Riegler, the super-
nova program manager said,
“The studies, part of a contin-
uing NASA campaign to in-
vestigate one of the most ex-
traordinary astronomical
events in modern times, will
be carried out through a
three-dimensional effort.”

The purpose of the studies
is to develop a more thorough
understanding of what hap-
pens following the explosion
of a star.

Shortly after the superno-

for a series of observations
with instruments on existing
satellites, and other vehicles.

The first balloon and air-
borne observations were made
from Australia and New Zea-
land in May and June. In
addition to the latest sound-
ing rocket launch from Woom-
era in Australia, the Kuiper
Airborne Observatory (KAO}
has been operating from
Christchurch in New Zealand.

The KAO will provide a
unique and regular opporut-
nity for infra-red astronomers
to observe at altitudes above
95 per cent of the atmos-
phere’s water content.
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Bothered By Spy Sats

In an cffort to improve national
sccurity, the US government has
issucd regulations giving it the
power to restrict the sale of data
from remote-sensing satellites.

Under the regulations, the de-
partment of defence will have au-
thority to restrict the operation
of satellites that are run by
American  citizens  and  take
photographs of sensitive arcas.

These  regulations may  fore-
shadow the end of the ““dual sys-
tem™ of sensors in space that the
US has operated for 15 years.
Under this svstem, absolute se-
creey surrounds the existence of
powerful spy satellites, and the
data they produce. But commer-
cial satellites such as Landsat
orbit the Earth under a policy
known as “open skies. open ac-
cess”. This allows anyone to buy
any data that the satellite gener-
ated.

In the future. as the quality of
US commercial  remote-sensing
cquipment begins to rival that
carricd by spy satellites.  pri-
vately-produced  data may  be
controlled in the same way as the
export of sensitive technologies.

Government officials in the US
are at a loss. however, to de-
scribe how they would enforce a
ban on the dissemination of pic-
tures from space. since the US
no longer enjoys a monopoly of
Earth-scanning satellites. even in
the West. France already has a
spy  satellite  called SPOT in
operation and Canada and Japan
are about to join the remote-
sensing fraternity. Nevertheless,
for the moment commercial satel-
lites remain one step away from
producing images of the resolu-
tion afforded by spy satellites.
and government officials in the
US cxpect that lack of demand
from people able to pay the high
pricc of high-resolution  images
will deter companies from oper-
ating private spies in the sky.

Landsat. a series of satellites
operated by NASA. has. since
1972, offered for sale pictures of
the Earth’s surface. Because of
the wide swathe of territory
scanned, these images contain lit-
te detail. The smallest distinct
dot on the Earth's surface that
the pictures display measures 30
MEUres across.

SPOT. the French satellite.
won fame in 1986 by providing
photographs of the damaged nu-
clear power plant at Chernobyl.

It produces monochrome pictures
with a resolution of 10 metres —
20 metres for  colour photo-
graphs.

Landsat may soon be in this
league. EOSAT. a joint venturo
bv Hughes Aircraft and General
Elcctric that now operates Land-
sal. wants to mount a SCNSOT On
the next Landsat spacecraft that
would zoom in on small portions
of the Earth and take pictures
with a resolution of 5 metres. It
expects the biggest customers for
these pictures to be newspapers
and TV stations.

This project. called Mediasat.
is cnthusiastically promoted by
some¢ news cxccutives and has
touched off a lively debate be-
tween defence officials and the
media.

In a written comment on the
regulations. the Pentagon’s law-
yers argue that ““the Sccretary of
Defense should be permitted the

maximum discretion to deter-
mine. consistent  with  First
Amendment  standards.,  those

conditions necessary to address
the national security concerns of
the United States.™

Although debates on satellite
restrictions have so far focused
on the media, the new rules raise
other concerns. The defence de-
partment is  buying increasing
quantities of Landsat data. It is
using sophisticated computer pro-
grams to analyse data from Land-
sat and SPOT to reveal informa-
tion that is valuable for military
intelligence. In particular. Land-
sal’s scnsitivity to  wavelengths
outside the visual range. includ-
ing infrared. allows it to sense
features  invisible to ordinary
cameras at whatever resolution.

Future commercial systems will
be even more uscful to the Pen-
tagon and foreign military intelli-
£ENCe agencics.

Computers can compare images
of a particular arca. collected by
Landsat or SPOT over a long
period. The computers detect any
changes in the scene. such as new
construction, and highlight them
for further analysis. Data from
Landsat and SPOT have also
proved valuable for military offi-
cers drawing up contingency
plans. providing information on
ground wetness and vegetation in
arcas of possible troop move-
ments. for instance.

Landsat 6. scheduled  for
launch in 1991, will have new

SPOT — The French satellite

sensors with a resolution of 15
metres. The satellite  will not
transmit data from these sensors
to the worldwide system of
ground stations operated by their
host nations to collect Landsat
data. Instcad. the high-quality
data will be stored on board the
spacecraft, and transmitted only
to EOSAT's ground station in
Oklahoma.

According to some industry cx-
ccutives. the threat of govern-
ment interference. combined with
alrcady uncertain markets and
the risk of launch failures. may
deter American firms from cx-
ploring the market for high-reso-
lution images.

Europecan and Japanese satel-
lites. which are outside the scope
of  American regulations, are
likely to bencetit from the Penta-
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gon’s attempts to restrict the sale
of high-quality pictures  from
space.

Yet Pentagon officials appear
to see value in controls. even in
the presence of foreign competi-
tion. Even if all planned remote-
sensing  satellites  go  forward,
there will be only a handful of
commercial satellites in  orbit,
and not all would be in position
quickly to observe a particular
arca. Some. said an official at the
Department of Defense. will be
under the control of allied na-
tions on whom the US may be
able to exert some diplomatic
pressure.

The Soviet Union recently of-
fered for sale satellite photo-
graphs with a resolution of six
metres.
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MAKE THE RIGHT
CONNECTIONS

Starwars Doesn't Work

PHYSICISTS Edward Teller and
Lowell  Wood misled United
States policymakers with “overly
optimistic and technically incor-
rect  statements”™  about  X-ray
laser rescarch for the Strategic
Defense Initiative (SDI), accord-
ing to Roy Woodruff, former di-
rector of the X-ray laser project
at Lawrence Livermore Labora-
tory, Woodruff left his director-
ship in 1985 because, he says, he
knew he was not able to deliver
what Teller was promising.
Mecanwhile, in an action that
backs the right of US nuclear
weapons laboratory employees to
voice dissenting views, the Uni-
versity of California has settled a
personnel grievance by Woodruff
who claimed he had been treated
as “an un-person in a windowless
office™ and has not been given

representations of X-ray laser re-
search made to President Reagan
by physicist Edward Teller.
According to Woodruff. Teller.
vastly underestimated the time
necessary to perfect an X-ray
laser system. and met with Presi-
dent Reagan and members  of
Congress on several occasions (o
promote the rescarch and lobby
for increased funding for SDI
The news came to light when
an anti SDI group. the Southern
California  Federation of Scien-
tists (SCES) released the contents
of a letter from Woodruff, who
has publicly supported SDI.
SCES decided to release the
letter now, according to co-chair-
man Robert  Nelson  because
budget decisions on SDI funding
are being made in Congress. Nel-
son recalled President Reagan's
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After  overseas  companies
refused to do the job. Australia
Post turned to a number of
Australian companies. includ-
ing Ayr. “With our experience

Capital. 60 per cent owned by
Westpac was, [ know. an im-
portant consideration in - Aus-
tralia Post’s decision. In fact
the ready availability of ven-
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Proposed amendments to pre-
vent possible abuse of the 150
per cent tax concession for
research and development were
announced in Canberra recent-
ly.
The Minister for Industry,
Technology and Commerce,
Senator John Button, and the
Treasurer, Mr Paul Keating,
said the amendments follow a
technical review of the conces-

sion undertaken earlier this
year and foreshadowed when
the Income Tax Assessment

Amendments to Tax Goncession for
Research and Development

(Rescarch and Development)

Bill was introduced in 1986.
The Ministers said that the

review had been undertaken

with the assistance of external

consultants to identify:

® ways in which the concession
might be exploited other
than as intended; and

® how it might be made more
effective in achieving its ob-
jectives  of  encouraging
greater investment in R&D
by industry in Australia.

Soviet Space
Pictures
For Sale

The Soviet Union has started
selling maps and pictures taken
from outer space.

The Soviet organisation, So-
juzkarta, which has recently
becen strengthening its world-
wide sales operations, has an-
nounced that it has offered its
aerial and space picture ser-
vices to 70 countries.

Exclusive rights to sell the
pictures has been granted to a
Finnish company FM-Projects.

Gamma
Bursters
Revealed

[t has been known for some time
that some stars emit gamma ravs
in millisccond long bursts quite
spontancously every few years.
Now evidence has been found of
similar optical flashes.

Cosmic gamma-ray bursts were
first observed during the 1970s as
an unexpected by-product of the
nuclear-explosion monitoring
programme in the United States.
Such bursts last between milliscc-
onds and several scconds, and
somc repeat at intervals of years.
Soon after the discovery, a net-
work of satellite observations was
organized to yicld accurate posi-
tions, sometimes with better than
arc-minute  resolution.  for the
transicnt  gamma-ray  cvents.
Other observations. such as spec-
tra and time profiles, suggested
that the phenomena were related
to ncutron stars, so that it came
as no surprise that gamma-bur-
sters had no obvious optical
counterparts.  Several  theories
predict that a bright optical flash
should accompany the gamma-
rays, but no detector has been
flown so far that could detect
one.

However René Hudee and co-
workers reported at the Euro-
pean Regional Astronomy Mecet-
ing, held in Prague in August.
the discovery on archival astro-
nomical plates of a recurrent

optical flash cmitted very close to
the position in the sky of a
gamma-ray burster, itself not
identified at other wavelengths.

On the assumption, supported
in at least two cases, that
gamma-ray bursts  repeatedly
came from the same object. per-
haps at intervals of years, it
makes sensc to look for the pres-
ence of a past optical signature.

Optical astronomy is fortunate
in having a tremendous wealth of
information in the form of photo-
graphic plates of the sky taken by
generations of observers. Hudec
and his colleagues have combed
350.000 plates from the Sonnen-
berg and Bamberg observatories,
after  painstakingly  scarching
through 28 gamma-burst  posi-
tions. on cach of the 2000-3000
plates available.

In three plates. taken on 28
March 1946, 31 August 1946 and
27 April 1954, an objcct appears
at precisely the same coordinates.
where none is normally scen,
even in the Palomar Sky Survey,
the most comprehensive survey
of the stars yet undertaken.

What is the object responsibie
for this event? Is it also responsi-
ble for at least one gamma-ray
burster? However  remarkable,
Hudec's object cannot provide
the final answer. which will come
only from the contemporary de-
tection of gamma-ray and optical
flash coming from the same di-
rection in the sky.

Several  ground-based  cfforts
arc now under way or being
planned for coordinated optical
watches at both gamma and opti-
cal wavelengths. The European

Space Agency's GRASP
(gamma-ray astronomy with spec-
troscopy and positioning) satellite
is also designed for gamma-ray
burst astronomy. It will be able
to locate gamma-ray events with
arc-minute  accuracy and to
record sensitive optical data from
the sume region of the sky with
the expected rate during the mis-
sion. several good cases should
be observed to solve the problem
of their origin.

World
Combines For
Fusion

An agreement has been signed to
develop the world's first fusion
reactor. Recently. the US. Soviet
Union, Japan and the European
Community agreed that the Insti-
tute of Plasma Physics ncar Mu-
nich should provide a home for
the team working on ITER. the
International Thermonuclear Ex-
perimental Reactor.

The project will begin  this
year, with the goal of producing
a conceptual design by the end of
the 1990s for a reactor to test the
technology of fusion.

News of the agreement follows
a report released by the Office of
Technology  Assessment  which
says that the US will not be able
to achieve its stated policy of

evaluating the technological feasi-
bility of fusion by carly in the
21st century, unless it increases
substantially its budget for fusion
research, or joins international
projects such as ITER.

The report warns that interna-
tional collaboration on such a
scale is unprecedented for the
US. The President would have to
authorise such a venture person-
ally but “even that. by itself, is
insufficient to guarantee the viabil-
ity of a project involving all
branches of the US government
and extending over several presi-
dential administrations™.

Fusion, the process that
powers the Sun, the stars and the
hydrogen bomb. produces encrgy
by fusing light atoms to create
later atoms. This process can re-
lease energy, but the conditions
required for controlled fusion are
severe.

The most likely fuels for ITER
are deuterium and tritium, two
isotopes of hyvdrogen. To coax
these atoms to fuse, producing a
helium atom in the process, re-
quires heating them to a tem-
perature of around 100 million
G

Attaining this temperature s
difficult enough, but it is even
more difficult when the heated
plasma must be contained in a
vessel of some sort so that fusion
can take place. Containment has
been attempted using magnetism
and lasers, but these consume
cnormous amounts of energy. To
date fusion reactors have con-
sumed more energy than they
have yiclded.
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Joint Action

Three software companics from

three different  states  have
joined in a court action against
a North Ryde businessman
alleged to be  distributing
software in infringment  of
copyright.

The companies, HST Tech-
nology, of Hobart. Autodesk
Australia, of Melbourne and
Microsoft  of Sydney. were
granted “Anton Pillar™ orders
by the Federal Court in Sydney
on November 9. Following the
granting of the orders the com-
panics’ solicitors and technical
advisers visited the premises of
Mr Charles Cheung and pursu-

ant  to the Court orders
rcmoved some 80 software
disks and related accounting
books.

After sccking legal advice.
Mr Cheung contacted New
South Wales Police. who were
present for the exccution of the
Anton Pitlar orders. The action
was inittated after HST Tech-
nology made a claim under its
Intellectual  Property  Legal
Expenses Policy through insur-
ance agents. Assurex. Assurex
arranged for the purchase of a
microcomputer from Mr
Cheung  and  was  allegedly
given “free™ copies of com-
puter software which infringed
the copyright of the three com-
panics.

A Director of HST Tech-
nology. Mr John Powell. said
“Our software is specialised. It
is not highly priced. and most
genuine  users  would  want
aceess 1o our support and the
regular  enhancements we
provide.

“We take a scrious view of
copyright infringement and will
take the strongest action possi-
ble to stamp it out.”™ Ms Linda
Graham. Microsoft’s managing
director, said. “We intend sue-
ing Mr Cheung for damages for
breach of copyright.™

The Managing  Director  of
Autodesk. Mr Anthony

Zammit, said. Autodesk would
continue 1o act in defence of its
software copyright.

“We have taken these ac-
tions to protect the innocent
people who think they are buy-
ing a genuine article and. of
course. our own reputation for
supporting our users.”™

The international liaison offi-
cer for Autodesk. Inc. Mr
Scott. Whittemore who is cur-
rently in Australia, said that
Autodesk. Inc. was concerned
about computer piracy world-
wide and was pleased that the
companics had joined together
in the action.

“Legal action against soft-
ware copyright infringements is
an expensive process and many
small companics could find it
beyond them.™

Kelly Ghanges

D310

Ros Kelly. the minister for de-
fence science and personnel has
ordered major changes in the
Defence Science and Technology
Organization (DSTO).

DSTO. located in Adelaide.
has been responsible for a num-
ber of significant developments.
including the Jindalee radar (sce
article elsewhere). sonar devices.
rocketry and surveillance equip-
ment.

The Government expects that
in the future all major DSTO
laboratories will include a sub-
stantial content of both scientific
and engineering work. As a re-
sult of the reorganisation. greater

opportunitics are  expected  for
engineer managers.
The staff  profile  will  be

changed during the next § years.
More scientists,  engineers and
skilled  technicians will be  re-
cruited to replace support staff
whose numbers will be reduced.
A major clement of the reor-
ganisation is the disbanding of
the Advanced Engineering Labo-
ratory at Salisbury in South Aus-
tralia and the creation of a Sur-
veillance Research Laboratory.
Another key feature of the
reorganisation is the intention to
transfer more work to industry.
In future DSTO will only take
development to the stage of tech-
nology demonstration with  fur-
ther  engineering  development

being carried out by industry and
funded by the customer.

Kelly said a consultant will be
cmployed to oversee the estab-
lishment of a commercial cell
within DSTO. This cell will be
responsible for publicising DSTO
and for arranging and coordinat-
ing its work in support of indus-
try.

She said the shakeup arises
from the need 1o streamline the
transition of DSTO's inventions
to industry and to consolidate its
technology base as outlined in
the Government's Defence White
Paper.

New HD
facility

A Sydney company has opened
the first full repair centre in
Australia for the repair of hard
discs. Allaw Sales began life as

| a distributor of data storage de-

vices from overseas. Over the
last few years however, the
company has begun a move to-
wards what marketing manager
John  Wellar  describes  as
“value added sales™. with con-
sumer engineering and repair
of its existing products the ini-
tial projects.

Allaw has made the move
because it sces a considerable
market opening up for servie-
ing and after market support
for disc drives, particularly at
the level of PC compatibles.
The first gencration of disc
drives is just now starting to
rcach the age where problems
are starting to occur.

Currently  Allaw  Sales  is
devoting its efforts 1o servicing
the Miniscribe drives the com-
pany imports from the US and
Singapore. However, the even-
tual aim is to offer a similar
service for any type of hard
disc.

The repair of hard disc drives
represents a considerable prob-
lem. The platters on which in-
formation is stored arc manu-
factured to extremely precise
tolerances. measurements  are
made in microns. Typically. the
discs are  manufactured from
flat sheets of aluminium. with
an cxtremely thin film of some
magnetic material  applied to

the outside. The head that
reads the information floats
above this layer on a cushion
of air, scparated by perhaps 5
to 10 microns. When the head
hits the platter, in what is
known as a ‘head crash’, a tiny
(or not so tiny) hole is gouged
out of the magnetic material,
rendering the disc useless. One
of the main causes of a head
crash is dirt penetrating the
disc enclosure and getting be-
tween the head andth eplatter,
so causing the head to bounce
up and then down onto the
spinning disc.

Because the tolerances are so
fine. it is necessary that repairs
be carried out in a dust free
environment. For this reason,
Allaw has installed a $150,000
Class 100 clecanroom which will
ensure only 100 particles in a
cubic foot of air arc bigger
than half a micron. A typical
officc  would have around
500,000 such particles in a
cubic foot. and a factory some-
thing like 50 miilion.

According to John Wellar,
the work is not particularly dif-
ficult. but it is extremely exact-
ing because of the tolerances
involved. This problem will get
worse over time. as the ca-
pacity of drives gets larger and
their physical size smaller. Wel-
lar says that within the next
few vears. PC compatible
drives with capacitics of 900 M-
bytes will be available. selling
for around $14.000. He com-
ments wryly on the fact that
seven years ago. a mainframe
disc drive, as big as a filing
cabinet and with 300 Mbytes
sold for $60.000.

Wellar is not expecting the
exotic new storage media to in-
terfere with his business too
much. at least within the fo-
rescable future. He says that
because of the progress being
made in compressing data on
magnetic media. optical drives
will be  out-priced for many
years to come. It is incvitable
that optics is the direction in
which things will move. but not
yet.
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The Commonwealth
Education Commission (CTEC)
stecring  committee  headed by
Bruce Williams has claimed an
increase in the percentage of en-
gincers in Australia’s workforce
from 0.5% to 1.2% by the ycar
2000, is the most that is likely to
be achieved by current moves to
increase  the number of engi-

Tertiary |

More Engineers Needed

neers.

Quoted by Engincers Australia
Magazine. Williams said:

“To get engineers to 1.2% of
the labor force by the end of the
century we would need to add
annually something like 3000 en-
gineers.  Assuming  net  annual
migration of 500, this implics the
need for about 4900 graduates a

year  from  our
schools, if. as in the past. some-
thing like 9% return to their
countries of origin. To achicve
that would require graduation

levels to be about 40% higher |

than 1985 and 1986.”

At present. 34% of University
students and 45% of advanced
education students actually finish
their course. The total intake is
only about 6600.

Williams  explained  that  to
graduate 4900 engineers a year

engineering | would require increasing reten-

tion rates to 75% and bringing in
2000 new students annually.

“Such increase could be
achieved if salaries of engineers
became more attractive . . . if
the traditional reluctance  of
women (0 enter  engineering
could be broken down. and if
there were substantial increases
in capacity in  engineering
schools.™ he said.

FEBRUARY

Space Commerce 88 is going to be held at
Montrcux Switzerland over February 21-
25. Those wishing to go should write or
ring the Secretariat, Space Commerce '88,
2 Av de la Gare. PO Box 122, CH-1820,
Montreux. Telex 453254,

Joint International Symposium on Infor-
mation Systems — JSIS 88 will take place
from February 19 tilt March 2. Contact R.
Jeffery, Dept of Information  Systems.,
University of New South Wales. PO Box
1, Kensington 2044,

MARCH

Communications 88 — the third Interna-
tional Electronic Communications and In-
formation Technology Exhibition will be
held at the new Sydney Conference and
exhibition centre in Darling Harbour dur-
ing March. All those interested in this
comprehensive exhibition should contact
Australian exhibition services Pty Litd, 424
St Kilda Road. Melbourne. Vie 3004, Tel
(03) 267-4500.

The World In Space is the name of the
1988 annual convention of the American
Congress  of  Surveying and  Mapping-
/American Society of Photogrammetry and
Remote Sensing. Contact Jerome ). Lenc-
zowski. 12755 Weber Hill Road. St Louis
MO 63127.

QEDA the Queensland Electronic Distribu-
tors Association is staging its annual Elec-
tronics display over March 23-4. QEDA
currently comprises approximately 40 com-
panies involved in the Queensland elec-
tronics industry. For further details con-
tact Bob Hunt (07) 954-1911 or Bob Hee-
lan (07) 277-4311.

APRIL

Melbourne Bicentennial Electrical Engi-
neering Congress: “Elcctro Technotogy: A
springboard for the future™. will be held
over April 11-15. The Conference Man-
ager. Bicentennial Eleetrical Engineering
Congress. The Institution of Engincers.,
Australia, 11 National Circuit. Barton
2600. Phone (062) 73-2633.

ATUG 88 — Australian Telecommunica-
tions Users Group Conference and Exhibi-
tion will be held in Melbourne April 19-
21. For conference details contact Wally
Rothwell. ATUG exceutive director. PO
Box 357, Milson’s Point 2061. Tclephone
(02) 957-1333.

Tekniikka 88 An International Specialised
Exhibition of Automotation in Industry will
be held in Finland at the Jyvaskvla Exhibi-
tion centre over April 19-22. Contact the
Jyvaskyla Fair chairman Mr Olli Patja.
Exhibition Manager. PB 127, 40101 Jyva-
skyla, tet (9)41-611 288 Finland.

The 18th meeting of the Intelsat Signato-
ries will take place on Hamilton Island
this month. The meeting will be hosted by
OTC and more then 120 delegates from
around the world are expected to attend.
For further information call W. Grundy
(02) 230-1544.

Commercial Opportunities From Space
Transport and Related Industries Confer-
ence will be held in Brisbane over April
26-28. The conterence will examine the
commercial possibilities of the Cape York
Spaceport. Contact the Sccretariat. Uni-
quest Limited. University of Queensland.
St Lucia, Qld 4067. Ph ((17) 377-2899.
MAY

An International Aerospace Exhibition is
to be held at the FHlanover Air Show from
May S5-12. For more information contact
Deutsche Messe— und Ausstellungs—AG.
Abt 312 Messegelenade. D, 3000 Hann-
over 82, Telex: 9 22 728,

The Australian Bicentennial International
Congress in Mechanical  Engineering
(Mech 88) will host a Conference on

Space Engincering will be held in Bris-
bane over Mayv 8-13. To visit or partici-
pate contact the Institution of Engineers,
Australia. Conference Manager. Mech 88
Conference. 11 National Circuit, Barton.
ACT 2600, Telex: AAO2TSS.

JULY

COMDEX Australia’s National and Inter-
national Computer and Communications

Exhibition and Conference wiil be held in
the Darling Harbour arca of Sydney from
26-28 July. Potential visitors and exhibi-
tors should ring (02) 959-5555.

AUGUST

The 3rd Regional Convention of the Mel-
bourne Audio Enginnering Convention will
be held in the exquisite surroundings of
the Mclbourne Hilton over August 16-18.
The three day programme of papers and
workshops will be accompanied by an ex-
tensive exhibition of audio products. Con-
tact the Chairman Brian Horman, PO Box
131. GPO South Melbourne 3205, tel (03)
329-0162.

SEPTEMBER

| The ANZAAS Centenary Congress will be

held over 2-6 September 1988 at Sydney
University. Enquiries should be addressed
to Mr B. O'Bourke. Organising Secretary
1988 ANZAAS Centenary Congress. 18
Darlinghurst Road. University of Sydney,
NSW 2006. Tel (02) 692-4356,

OCTOBER

9th International Conference on Computer
Communications will be hetd at the Hilton
Hotel Tel Aviv from October 30-Novem-
ber 3. The conference is being organised
by the International Council for Computer
Communications (ICCC) and will concen-
trate on Computer Communications ‘Fech-
nologies for the 90s. For more information
contact Dr J. Raviv Secretariat ICCC'88
PO Box 50006 Tel Aviv 61500, Isracl.
NOVEMBER

The International Robot Show fcaturing
Artificial intelligence systems. automated
guided vehicles. coating equipment, com-
puter-integrated manufacturing equipment
and many other items of cybernetic inter-
est will be held from 7-10 November.
There will be 60 estimated exhibitors and
anvone wishing to participate should con-
tact Australian Exhibition Services. 424 St
Kilda Rd. Mclbourne. Vie 3004, Tel (03)
267-4500.




Mountains of mail, how do the stations cope? Arthur
Cushen offers some insights.

ilohertz Comment

RADIO MAIL

he Voice of America and
Tlhc BBC report that last

ycar their mail from over-
scas listeners totalled over half a
million letters.

The problem with overscas
mail is that not all is in English
and therefore it has to be circu-
lated to the various language
scctions of the international
broadcaster. Each international
station has its own method of
handling the huge mail and di-
gesting its contents so that lis-
tener requests, reaction (o pro-
grammes and general statistical
information can be gathered.

Radio Nederland’'s mail last
year was some 107,000 letters
and of these some 34.000 were
dirccted to the English depart-
ment. The majority of this mail
was concerned  with  Radio
Nederland's  teature pro-
grammes such as Media Net-
work. Not only is there a tre-
mendous increase in mail to
Hilversum Box 222, but there
is now more clectronic then
printed material rcaching the
radio station.

Friendly Relations

Co-operation between countries
politically opposed may secem
strange, but in the radio field
friendly relations are expand-

ing.
One of the latest results of
this is the announcement by

Radio Beijing and Swiss Radio
International that they are re-
broadcasting one another’s pro-
grammes.

The Director of the Swiss
Broadcasting  Corporation  has
recently” visited  China  and
agreement was reached between
Radio Beijing and Swiss Radio
International. which is operated
by the Swiss Broadcasting Cor-
poration. for daily programme

exchanges, which commenced
on November I. Radio Beijing
is relaying Swiss Radio Interna-
tional programmes  over  (wo
125 kW transmitters which are
beamed to Indonesia. Australia
and New Zealand. A transmitter
near Beijing uses 11695 kHz,
and the second one at Kumning
uses 15135 kHz. 1315-
1500 UTC, with English 1330-
1400. The monthly programmes
of the Red Cross Broadceasting
Service are also carried from
1310-1327 UTC.

In exchange. Swiss Radio In-
ternational is carrying two hours
of Radio Beijing programming
for reception into Europe using
two 250 kW transmitters. Each
station has been made responsi-
ble for its own programming.
and there is to be no financial
transaction in the exchange.

Listeners in Australia  will
enjoy better reception of Radio
Canada International when the
programmes are relayed in two
half hour transmissions from
Radio Japan commencing in
April. Radio Japan programmes
arc alrcady being relayed by
Radio Canada for reception in
North America and this agree-
ment will allow broadcasts from
Montreal to be better received
in Asia and the South Pacific.
BELGIUM: Brussels broadcast
in English with the programme
“Belgium - Calling™  0800-0825
5910, 17600 kHz  beamed 1o
Australia while other Enrglish
transmissions  are  1000-1025
15510, 17610: 1330-1355 15590,
17600. 1830-1855 6035, 9860 and

CZECHOSLOVAKIA: Radio
Praguc has a service in English
to Australia 0730-0800 and 0830-
0900 on 11685, 17840 and 21705,
On Saturday and Sunday the
transmission is  extended 1o
(930. A transmission to South

| 0630

East Asia 1430-1457 is on 9605,

1685, 13715, 15110 and
15155 kHz.
GERMANY: Dcutsche Welle

in English to Australia has made
a frequency change and replaced
15410 with 15510 kHz  0900-
0950: this broadcast is also avail-
able on 6160, 11945, [5I8S.
17780, 21650 and 21680 kHz.
The transmission for our morn-
ing broadcast on 2100-2150 is on
6185, 7130, 9605 and 9765 kHz.
MONGOLIA: Radio Ulan
Bator now broadcasts in English
0905-0940 on 9690, 12005 kHz.
but the latter channel is actu-

ally 11990 kHz. To the Far
East at 1200-1235 UTC on
9690, 12005 kHz:  1445-1520

9570. 15300; To Europe 1940-
2015, 9570. 11790 kHz. Pro-
grammes include  news  and
commentary and then features
on Mongolia.

NEW ZEALAND: Radio New
Zealand International, up to
March 5 when the country is ob-
serving Daylight Time. operates

| to the Pacific: 1730-2015 11780.

15150;  2245-0045  17705: to
Australia  and  Papua New
Guinca: 2245-0045 151507 0345-
15150: 0930-1115 9540,
11780: 0045-0345 Saturday only
15150 kHz.

PHILIPPINES: The Far East
Broadcasting Company. Manila
in its service to the Pacific uses
two  frequences, 11850 and
15350 kHz. for the broadcast
0830-0930 UTC. The frequency
of 11850 kHz also carries Eng-
lish broadcast 0400-0600 while
an additional  broadcast  on
9670 kHz can be heard 1400-
1600 UTC.

SAIPAN: The FEBC schedule
shows that Saipan transmitter
KFBS No | is off the air till Feb-
ruary. The other two 100 kW
transmitters are operating to this
schedule. KFBS No 2 2100-2200

9830;
0100
1400-1600

2200-0000 12025, 0000-
15305; 0900-1400 12025;
9465; 1600-1930
7365 kHz. KFBS No 3 2200-
0000 11980; 1000-1300 15375;
1300-1430 9840; All broadcasts
are in the Asian languages.
SWEDEN: Radio Sweden
broadcasting in English up to
March 26 0930-1100 15390 to Pa-
cific. while other English trans-
missions arc 1100-1130 21690;
1230-1300 on 9565. 15430; 0230-
0300 9695 kHz.

USA: KGELl San Francisco, op-
crated by FEBC has Russian
broadcusts 0200-0600 on
7365 kHz. on their second trans-
mitter. The other transmitter is

used to Latin America and
broadcasts  2200-0300  15280;
0300-1400  9615; 1400-1600
15355 kHz.

Radio KUSW PO Box 7040
Salt Lake City. Utah 84107 com-
menced regular operation in
December  with programmes
beamed to Canada and operates
as  follows: 0000-0300 11680;
0300-0600 9755; 0600-1100 6155,
1100-1600  9850; 1600- 1900
15225; 1900-2200 17715; 2200-
0000 15580. The station is look-
ing for reception reports from
listeners and requests  return
postage. when  writing 10
KUSW.

USSR: Radio Moscow in Eng-
lish is  scheduled  2100-
1300 UTC. A1 0700 the frequen-
cies of 17795, 17825, 15130,
15405, 15420 and 15510 kHz are
used. and at 1000 9780 and
17645 kHz.

This item was contributed by Ar-
thur Cushen, 212 Earn Street, In-
vercargill, New Zealand who
would be pleased 1o supply addi-
tional information on medium
and  shortwave  listening.  All
times are quoted in UTC (GMT)
which is 11 hours behind Austra-
lian Eastern Daylight Time.
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS' LOCAL ORDERS & INQUIRIES CALL (03) 543 7877

SUPER KIT
CLEARANCE SALE!

BIT PATTERN GENERATOR
K41720 Normally $61.95
SAVE 20%, NOW $49.50

READY-SET-GO LIGHTS
K42770 Normally $29.95
SAVE 20%, NOW $23.95

LED TACHO
K43240 Normally $27.95
SAVE 25%, NOW $20.95

TURN/HAZARD INDICATOR
K43270 Normally $34.50
SAVE 20%, NOW $27.50

LED AUDIO PEAK DISPLAY
K44120 Normally $22.50
SAVE 20%, NOW $17.95

GENERAL PURPOSE PREAMP
K44450 Normally $11.95
SAVE 20%, NOW $9.50

MICROPHONE PREAMP
K44490 Normally $9.95
SAVE 20%, NOW $7.95

GENERAL PURPOSE
AMPLIFIER CLASS B
K44530 Normally $16.95

SAVE 20%, NOW $13.50

BALANCED INPUT PREAMP
K44610 Normally $19.95

SAVE 20%, NOW $15.95

SOUND BENDER
K44920 Normally $29.00
SAVE 50%, NOW $14.50

LOUD SPEAKER PROTECTOR
K44940 Normally $24.50
SAVE 20%, NOW $19.50

50W MOSFET AMPLIFIER
K44990 Normally $97.50
SAVE 25%, NOW $77.50

NICAD FAST CHARGER
K45630 Normally $69.95
SAVE 50%, NOW $34.95

CORE BALANCE RELAY
K45670 Normally $47.50
SAVE 50%, NOW $23.75

MICROBEE
PRINTER INTERFACE
K46710 Normally $16.95

SAVE 30%, NOW $11.85

MICROBEE TELETYPE
PRINTER INTERFACE
K46720 Normally $17.95

SAVE 30%, NOW $12.50

MICROBEE
JOYSTICK INTERFACE
K46740 Normally $49.50

SAVE 30%, NOW $34.50

GUITAR FUZZ BOX
K80020 Normally $26.50
SAVE 20%, NOW $21.20

LEDS & LADDERS
K80070 Normally $19.50
SAVE 20%, NOW $15.60

BIPOLAR TRAIN CONTROLLER
K80120 Normally $39.50
SAVE 25%, NOW $29.50

FUNCTION GENERATOR
K82040 Normally $115.00
SAVE 20%, NOW $92.00

GUITAR BOOSTER
K82060 Normally $19.95
SAVE 25%, NOW ~ $14.95

STEREO SYNTHESISER
K82091 Normally $55.00
SAVE 20%, NOW $44.00

SUPER SIREN
K82111 Normally $28.95
SAVE 20%, NOW $23.00

PLUG PACK REGULATOR
K83013 Normally $14.00
SAVE 20%, NOW $11.00

L.E.D. HEAD LIGHT CHASER
K83014 Normally $12.00
SAVE 50%, NOW $6.00

BROWN OUT PROTECTOR
K83031 Normally $25.00
SAVE 20%, NOW $20.00

SERIES 5000

INDIVIDUAL COMPONENTS TO
MAKE UP A SUPERB HIFI SYSTEM!

By directly importing and a more technically onentated
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 supphed
throughout. Over 1,500 sold!

For those who haven't the ime and want a quabty hi-fi, we also
sell the Senes 5000 kits assembled and tested.

POWER AMPLIFIER

WHY YOU SHOULD BUY A “"ROD IRVING ELECTRONICS"
SERIES 5000 POWER AMDI tEi22
® 1% Metal Film rec.ciosg
-t

99
1AL, ONLY 53
SPEC SAVE §50

m— e ueveloped by
T+ cLEC TRONICS and 1s being supplied to other kit
supphers.
SPECIFICATIONS: 150 W RMS into 4 ohms \(Per channel)
POWER AMPLIFIER: 100W RMS into Bohms (+ 58 Supply)
FREQUENCY RESPONSE: 8H7 10 20Hz <0 0 4 dB 2 8Hz to 65KHz
+0 30B NOTE These hgures are determined solely by passive hiters.
INPUT SENSITIVITY: 1 V RMS for 100W ouput
HUM: 100 dB below full output {flat)
NOISE: 116 dB below full outpul (flal 20KH2 bandwidth)
2nd HARMONIC DISTORTI&P‘:: 0 001% at 1 KHz (0 0007% on Prototypes)
at 100Wouputusinga + 56V SUPPLY rated al 4A continues »0 00035 for ali
frequencies less than 10KH2 and all powers below clipping
TOTAL HARMONIC DISTORTION: Determined by 2nd Harmonic Distortion
(see above)

INTERMQDULATION DISTORTION: 0 003% at 100W (50Hz and 7KHz
ed 4 1

mixed 4 1)
STABILITY: Unconditonat
Cat K44771

— $449
Assembled and tested $599
packing and post $10

R = B
i e
PREAMPLIFIER

THE ADVANTAGES OF BUYING A
“ROD IRVING ELECTRONICS" SERIEL L
R

......

= wercial unit available that sounds as

- !
SPECIFICATIONS:
FREQUENCY RESPONSE: High-level input 15Hz  130KHz -0 198
Low-Level input-conforms to RIAA equalisation + - 0 20B
DISTORTION: 1KHz -0 003% on all nputs (limit of resoluthon on measunng
eguipmen! due 10 noise imitaton}
S'N NOISE: High-Leve! input, master tull, with respect to 300mV input signat at
full output (1 2V)-9208B flat »1000B A-weighted. MM input master full. wiih
respect 10 full output {1 2V) at S mV input 50ohms source resistance connected
-B6dB 11av920B A-weighted MC input master full, with respect 1o fufl output
{1 2v) and 200uV input signal »71dB flat -75dB A-weighted
Cat K44791 R ... 8399
Assembled and tested $699

packing and postage $10

THIRD OCTAVE
GRAPHIC EQUALIZER

SPECIFICATIONS:
BANDS: PR Ran~d- <

1 unit 5239
2units: $429
packing and postage $10

SERIES 4000
SPEAKERS

8 Speakers . onhly $549
8 Speakers with Crossovers  $795
Speaker Cabinet Kit (complete) $395
(Please specifty cabinet 1o surt 7” or &”
mid range woofer)
Crossover Kits $295
Complete kit of parts (speakers.
Crossovers. screws, inngrband
boxes } $1,095
Assembled, tested and ready 1o
hook up to your system $1,295
(Approximetely 4 weeks dellvery)

Errors and Ommissions Excepted

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




008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS!

You get more for your dollar
with Rod Irving Electronics!

BHAND NEW FANG
Qualtty. new fans tor use in power
Tl apee S
i ™ al .
245'3" 458" Cat T|2:sayg14.95
115V 458" Cat T12463 $14.95
240V 3172° Cat T12465 $14.95
115V 3127 Cat T12467 $14.95
10+ fans (mixed) only $10 each!
FAN GUARDS TO SUIT

458" cat Ti2a1 $3.95
32" Cat  Ti2ars  $3.95

S
AS30125l 105 Susiy ke our

0ppostion's!
6040 Resin cored
Cat.No. Description Price
T31000 .71mm 250gm $8.95
T31002 71mm500gm  $15.95
T31010 91mm 250gm $7.95
731012 91mm 500gm  $14.95
T31020 1 6mm 250gm $7.50
731022 1 6mm 500gm  $13.95
T31030 7imm 1 metre  $1.50
T31032 91mm 1 metre  $1.25
731034 1 6mm 1 metre $1.00
D L}
|
|
-
snenned
BREADBOARDS
Cat. No. Description Price
P11000 100 Holes $ 275
P11005 640 Moles $10.75

P11007 640 - 100 Hotes $14.95
P11009 640 + 200 Holes $17.50
P11010 1280+ 100 Holes $26.95
P11011 1280 300 Hotes $32.50
P11012 1280+ 400 Holes $39.95
P11015 1920+ 500 Hotes $59.95
P11018 2560 + 700 Holes $69.95

3M DYNAMARK
PHOTOSENSITIVE

{EXSCOTCHCAL)
All prices per box and include tax
8007 REVERSAL FILM
250 x 300mm (10 sheets)  $39.95
300 x 600mm (S shests) $54.95
8005 BLACK ALUMINIUM
250 x 300mm (10 sheets) . $69.95

300 x 600mm (S5 sheets) .. $79.95
8009 BLUE ALUMINIUM

250 x 300mm (10 sheets) = $69.95
300 x 600mm (5 sheets) ... $79.95
8011 RED/WHITE

250 x 300mm (10 sheels) . $64.95
300 x 600mm (5 sheets)  $74.95
8013 BLACK/YELLOW

250 x 300mm (10 sheets) $64.95
300 x 600mm (5 sheets) $74.95
8015 BLACK/WHITE

250 x 300mm (10 sheets) .
300 x 600mm (S sheets) $74.95
8018 BLUE/'WHITE

250 X 300mm (10 sheets)  $64.95
300 x 600mm (5 sheets) $74.95
8018 GREENWHITE

250 x 300mm (10 sheets)  $64.95
300 x 600mm (5 sheets) .. $74.95

MASTER
RACK MOUNTING
CABINETS

These superb rack mount cabinets
will give your projects a real
professional appearance’
Just ook at these features
® All dimensions conform 1o the

international Standard
® All aturminium construction
® Choice of black or natural imish
® Deluxe brush hinsh anodised front

ganel

® Removeabie top and bottom Iid
® Ventlated hid

Horizontal Depth: 254mm

A - Extemal Front Pane! Heightmm
B - Mounting Hole Centres mm

C - Internal Chassis Height mm

A B C Finish Cat.No. Price
44 34 38 Nalural H10401 $59.50
88 57 82Natural H10402 $69.50
132 89126 Natural H10403 $79.50
44 34 38Black H10411 $65.00
88 57 82Black H10412 $75.00
132 89126Black H10413 $85.00

MAIL ORDER HOTLINE
‘ 008335757 g
{TOLL FREE)
LOCAL: 543 7877

ELECTRONIC DOOR

AL MRS AND C(HE
Electronic conirol system with
powertul in-buit 100dB alarm
Changeable 3 digit, push button,
secret code controller thatis tamper
proot 3 tunction switch prowides oft
posion, chime and 7 seconds delay
entry. Emergency pan:c bufton
Suitable for lett or nght hand door
opening Simple installation. no
winng required Low current 15mA
at 9V Operates on 9V battery

Cal. §77777 $44.95

S50
-

PIR FLOODLIGHT
A pertect all night security device
with dual element Passive Infra Red
sensor Alt weather outdoor
operation. Features off, automatic,
test and manual on at your wall
switch Compiete with wall mounting
bracket, cable terminations and
nstructions
SPECIFICATIONS:
Detecting range: minimum 6 to
15 metres with vanable contro!
Dﬁ.cngs zones: 5 at 15° short.
12 at 8” medium, 12 atlong range
Preset time: From 1 1o 20 minutes
with manual ovende
Photoceil sensitivity: Activates
arcurt at about 2 footcandles, oft
at about 8 footcandies of ight
Poaltioning Adjustment: 2 ball
joints aliow free adjustment to suit
area.
Relay output: Up to SOOW of
incandescent load only
Power: 240V AC 50Hz

A15597

PASSIVE INFRA-RED
DETECTOR
(WP-300)

FEATURES:

® Walk test LED indicator

® Wall'corneri/ceiling mount

® Micro switch tamper proof
protection

@ 24 detection beams in 3 ditferent

rar?es
oNC slentS.PST dry relay
contact output
® Alarm aulo reset approximately
3 seconds atter tnggered
® Supenor RF| immunity protection
® Extremely low power consumption
# Adjustable mounting bracket
® Easy installation, easy adjustment
® Dual element, low noxse, high
signal 10 noise ratio pyroetectne
® Detection degree indicator
® D C 8-16V power operating
$15079 $89.95

P iR. SENTRY
FUNCTIONS:
7 LED Indicators:
AC (green) - AC power
Arm? reen} alarm armed unarmed
Loop (green) indicating zone status
ExiEntry (yellow) exit continuous
entry flashing
Alarm {red) indicates alarm has
been set
PIR detection:
Detection Method body heat
Detection Area 12m x 12m, 90° at
20°C
Built-in plezo siren: 115dB at 1m
Rechargeable 12V battery:
Pb-Ca baftery. 12V OC. 1 2AH
Bulitdn automatic battery ing
system: precision voltage of
for maximum battery hte
External connections: maximum
power consumption 2A
Terminals for external detection
devices:
1.2 DC power output. max 15mA
3.4 Seren output Maximum 1A
5.6 External key
7.8 delay or instant arcuit
9.1024 Lour arcurt
Separate digital panei and main
unit: Easy operation, cutting the
wire also causes the alarm
3 function switch:
DELAY exit and entry
INSTANT exit with delay. entry
without delay
OFF system is off
3 Adjustable Timers:
EXIT TIME from § seconds 1o

3 minutes
ENTRY TIME . from 0 seconds to
3 minutes
AUTO STOP trom 0 seconds to
3 minutes
24 Hour loop Included: When
switching to "0~ or “I” posiion,
24 hour loop 1s protected
Adjustable detection angle:
+/10%
Walk test: LED monitor
R.F. Protection: Designed lo avosd
false alarms
SPECIFICATIONS:
Dstection Zone: 14 twin beam
Warm up period: approx 30 sec
Adaptor:
tnput AC 220V 50Hz, AC 110V 60Hz
Output OC 16V 300mA
Temperature: 10°-50°C
Power Outpaut: 11V 1o 14V DC
Standby Current: 60mA at 12V DC
S $175

TﬁLEP’tONE APTOR

® Austrahan plug to socket

® Length 10cm

Cal Y16026 $6.95

ALY 9 [

LOW PROFILE
IC SOCKETS
Save a small fortune on these “Direct
Import™ low protile IC sockets! PCB
mounting soider tal Duat wipe Alltin
plated phosphor bronze or berrylium
and duat wipe for retiabiity

Cat.No. Description 1.9 10
P10550 B8pin $0.20 $0.15
P10560 14 pin 30.25 $0.20
P10565 16 pin $0.35 $0.20
P10567 18 pin $0.40 50.30
P10568 20 pin $0.40 $0.30
P10569 22 pin $0.40 $0.30
£10570 24 pin $0.40 $0.30
P10572 28 pin $0.50 $0.40
P10575 40pin $0.50 $0.40

GOLD INSERT
LOW PROFILE
IC SOCKETS
® Gold machined pins
® Extremety high quality
® Anti-wicking
@ Ideal for protessional use or where
held service of components is.
required
Cat.No. Description 19 10-
P10620 8 pin $1.20 $1.10

P10624 14 pin $1.60 $1.50
P10626 16 pn  $1.90 $1.80
P10628 18 pn  $2.00 $1.80
P10630 20 pin $2.20 $2.00
P10632 22 pn $240 5220
P10634 24 pn $2.60 $2.40
P10640 28 pin  $2.90 $2.60
P10644 40 pn $3.00 $2.70

METEX
M-3650
MULTIMETER

20A, 3V digit frequency
counter multimeter with
capacitance meter and
transistor tester.

Trus spectacular rugged and

compact DMM has a bright yeliow

high impact plastic case It features

a frequency counter (o 200kHz).

dipde and transistor test. continuity

{with buzzer). capacitance meter, up

1o 20 amp current measurement and

comprehensive AC/DC voltage.

current and resistance ranges

CHECK THESE FEATURES....

® Push-button ON'OFF switch

® Audible continuity test

@ Single function. 30 posion easy to

use rotary switch for FUNCTION
and RANGE selection

® Transistor test

® Diode tes!

® Quahly probes

# 172" High contrast LCD

& Full overload protection

® 20 Amp

® Buittin ttting ban

® Capacitance meter

® Instruction manual

Q91550 ... Normally $165
Special, only $149

1,

RECHARGEABLE 12V
GELL BATTERIES
Leakproof and in 3 convenient
sizes, these long service life
batteries are ideal for burgular
systems, emergency ighting or as a
computer backup power supply
Ideal tor many power needs

Cat 515029 12V 12 AH $17.50
Cat S15031 12V 26 AH $32.50

Cat $15033 12V 4 5 AH $39.50

MINIATURE HEATSINK!
A great Imie fetiow f you are short of
space Greatprice 100. because we
1import direct so you save'
Dimensions 19{L) x 13(W) x 9(H)mm

Cat No 19 10+
H10606  $0.40 $0.35

VOLTAGE REGULATORS
BARGAINS
Description 19 10-
7805UC $0.50 $0.45
7812UC $0.50 $0.45
78150C $0.50 $0.45
7905UC $0.60 $0.55
7912UC $0.60 $0.55
7915UC $0.60 $0.55
78L05 $0.45 $0.40
78L12 $0.45 $0.40
LM324 $1.00 S0.90
555 $0.40 $0.38
741 $0.50 $0.45

L M
I%' szﬂg% UESCJJUS!L CORD
® Replacement hand set cord
@ Length 4 5 metres
Cal Y16023 $7.95

10W HORN SPEAKERS
hite durable plastic. 8 ohms.

Cat C12010 Normally $11.95
SPECIAL, ONLY $9.95

WELLER WTCPN
OLDETING STATI

Fio WAEPN Fonras T1ON

® Power Ui 240 V AC

© Temperature controlled iron,
24V AC

© Flexible siicon lead for ease ot

56

u:
@ Can be lett on without fear of
damaged tips!
The best 1s always worth having
Ca1. T12500 . .. RR.P. $14¢9
SPECIAL, ONLY $128

RS232 GENDER
o Saves ETERENY.
ves il
non-maling gS’?Sg Caeg‘::mg
® Al 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

CENTRONICS GENDER
NG

CH{Q RS
© Female to Female

® Saves moditying of replacing

non-mating Centromics cables.

® Al 36 puns wired straight through

Cat X15663 Male to Male

Cat X15661 Male to Female

Cat X15664 Female to Female
Normally $33.95,
Only $24.95

24" MINi SPEAKERS

(57mm)
Cat.No. LY 10+
C10610 $1.95 $1.75
Rod Irving Electronics

48 A Beckett St MELBOURNE
Phone (03) 663 6151

425 High St NORTHCOTE
Phone (03) 489 8886

Mail Order and Correspondence
P O Box 620, CLAYTON 3168

Telex AA 151938
Fax (03) 543 2648

MAIL ORDER HOTLINE
008 335757
{TOLL FREE)

{STRICTLY ORDERS ONLY}

LOCAL ORDERS
& INQUIRIES
[{03) 543 7877

POSTAGE RATES

st 8999 $2 00
$10  $24 99 $3 00
$25 34999 $4 00
$50 $9999 $5 00
$100 $199 $7 50
$200 $499 $10 00
$500 ptus $12 50

The above pol(t?' rates are for
basic postage only Road Freight,
bulky and Iragile items will be
charged at different rates

All sales tax exempl orders and
wholesale Inquines to
RITRONICS WHOLESALE.

56 Acnver Rd, Clayton

Ph (03) 543 2166 {3 lines)

Erracs wrad won ;
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PRNOERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877

story

008 335757 TOLL FREE MAILORDER HOTLINE FOR CREQIT CAR




Paul Budde reports on
the local and international
position of Videotex services

Encyclopedia On
Line

The clectronic editton of Gro-
tier's Academic American bn-
avclopedia s available  on
Genie. the domestue network
service tor PCousers operated
by General Electric Informa-
tion Scivices Co. The online
encvelopedia. which includes
more  than 32.000 articles. s
available  on Gene for
USS49.95 tor o one vear sub-
seription, USS29.95 tor a sin
month subseription and
U'SST.50 tor one month's usc.
Users then pay standard Genie
aceess fees of USSS per howr

New Zealand Banks
Are Using Databank

Databuank the  fou
najor  tradine banks in New
Zoaland and has been oftering
those mstitutions a4 host of on-
line services using a proprictan

SCIVesS

Base 24 videotey  nctwork
which runs on Tandems non-
stop computers. Participating

banks would then otter those
services to small businesses: the
fishing industry . for example.
shipboard  terminals ~ 1o
monitor market deselopments

New  US vateway solware,
however,  will et Databank
OFfCT IS sCrvices s i gatewan
trom the New  Zealand  Post
Oftice’s  nationwide  Prestel
based videoten network. which
will  hikely  Taunch this
vdr.

NTT PC Center To
Connect To IP’s
Computers

The  Nippon  lelegraph
Telephone  Corporation
contmue an- expenment
an N1 personal computar
commumecations
to Information

usces

later

and
will
usime

con
Provid

centel

nected

16 — ETI February 1988

Videotex News

ers” computers. NTT started
the experiment on - electronic
mail and bulletin board service
lust November. NTT pluns 1o
connect Its center computers to
IP’s computers 10 expand ser-
vices and inerease particnpi-
tion.

CAPTAIN Intormation
ter, a pubhic Japanese videotey
service. will be the first to be
connected  this month. Users
will need CAPTAIN communi-
cations sottware to use this scr-
vice. The ANSER service. the
sccond to be connected.  will
allow users to see balance sheets
and allow banks 1o send transfer
and dealing notices.

cen-

Multi-Display
Videotex From Sony
Somy has umvarled it Videotey
Multi-Display: System. an audio
visual presentation sastem.
which can be trade
show extubits and business pie
sentations MDS  combines
NAPLPS  eraphies and
and up 1o mne monitors using
Sonvis new VITW-1120 control
soltwwe. The now
markcted m Japan and inthe
US. N bive monntor system
with sottware. videotex work-
station, videotey decoders and
videodise plvers will
about USS20.000,

used tor

video

sastem s

[WEIN|

Cable Shop Starting
Advertising Trial On
Viatel

Videotey s not an advertsing

mediim  me the comventional
sense. Users do not browse
through Natel, they ook to
speaitic: mlormation. Cable

Shopo leaders mousing Vel as
marhetine
startime o hmted tral with con
vention.al the
new media

g direat ool g

advertsers on

Important pages in the data
base. such as newse will have
ads on it. Cable Shop will
closehy monitor the usage pat-
terns in order o find out if
comventional advertising  also
works on this medium.

So far, Cable Shop has been
(U with their In-
formercials on Viatel. Over 100
companies are presenting a com-
bination of information.
news, special services and ad-
vertisimg (Informer-
cilly) to the now 23000 users
on Niatel Cable Shop is in
Viatel's top five of most

cossed sernvices.

suceesstul

Il]l.‘\\&l:_‘k‘\

G

More Data Bases for
Prestel Education —
UK

A data base contaming over

3000 pages  of information
about  micro-clectionies  and

spectal education s available
on the Prestel Education Scr-
vige.

The Special ducation Needs
Data (SEND)  provides
teachers,  schoolchildren  and
admmistrators with valuable in-
formation on the types ol soft-
ware, hardware and micro-clec-
tronic  devices  avadlable.  In
addinon. the new data base in-
cludes all the latest news and
developments relevant 1o spe-
cial cducation. mcludimg: intor-
mation on torthcomimg major

Base

conterences, courses, and exhi-

bittlons and  relevant hooks.,
magazine, and other publica-
trons

Free Modems For
Schools

Brivsh Telecom is to mateh the
Department ol Trade and In-

dustry's olter 1o Local Lduca-

[ton Authorities ot tree

modems  tor  secondary and
middle schools with the offer of
stx month’s unlimited access 1o
Prestel Education for only £40.

This means that for only €40,
the cost of six month’s sub-
seription to Prestel Education,
schools accepting the  free
modem offer will have unlim-
ited  access 1o all Prestel
SCIVICES.

World Expo '88
Information on Viatel

Viatel users can obtain instant
information on World Expo 88
through  Telecom  Australia’s
Viatel service. Tetecom Austra-
lia is World Expo 88's supplicr
of telecommunications products
and services.

Through Viatel, subscribers
have access to 100 pages of up-
to-date information on progress
of the $500 million event.
Topics include corporate and
international participation. en-
tertainment,  special  cvents.
ticketing and marketing. Sub-
scribers can communicate with
the World Expo 88 Authority
through the Viatel message sys-
tem. They will also be able to
buy tickets through Viatel
using credit card facilitics.

Electronic Mail Club
Suppliers and users of clectron-
ical have founded an
international  association
Paris. Therr primary ims are
0 hetter be-
tween Barope and the US.and
support for the N400 standard.

Some 16 European countries
arc now scrviced by E-Mail.
However, there are no more
than 100.000 users across Eu-
rope. which is not an over-
whelming number. By contrast.
the US now has several million
I=-Mail users.

SCTVICes

seeure ServVices



This item contributed by Paul Budde Com-
munications, PO Box 372, Roseville 2069.

British Telecom: A
Terminal For
Electronic Yellow

Pages

British Telecom (BT) is consid-
ering sclling a low-cost (around
£50) terminal as part of its
Electronic Yellow Pages (EYP)
service. to be faunched in 1987.
BT — and not Prestel — would
be responsible for this pro-
gram. EYP will be accessible
by both communicating and
Prestel terminals. BT could well
opt for a bi-standard Prestel-
ASCIL terminal to help boost
the Prestel (80.000 subscribers)
and ASCIVTTY communica-
tions market in the UK.

On Line Growth

The on-line market has seen a
dramatic growth over the last
couple of years. In 1980, there
were 400 data bases produced
by 221 organisations and avail-
able through 59 host comput-
ers. Now there are 3109 data
bases produced by 1494 organi-
sations and availabie through
486 host computers.

Edutel On Cable
Shop

Represented  in the  service
providers data base in Edutel
are:

* Australian Council of
Education Research (ACER):

* University  of  New  South
Wales:

* R.D. Creation — education
software:

* Supertext — publications:
* Paul Budde Communication
— publications. training.

An extensive directory Hists
most of the educational users
on Viatel. Educational organi-

sations are invited to profit

from Edutel's special rates to
provide information on Viatel.

Educational users are also in-
vited to list their names in the
Edutel Users Directory.

Videotex Service
From Visionhire

With their data base on Viatel.
Visionhire is now showing their
leading position in the videotex
equipment market. Apart from
product and service informa-
tion. new services are added.
You can rent a PC. book a
VCR for the weckend at a Vi-,
sionhire  branch anywhere in
Australia and buy printer con-
sumables such as ribbons and
paper. An CxXICnsive News ser-
vice will keep Viatel users up-
to-date on specials. new prod-
ucts and  other  workthwhile
news. The Visionhire data base
will be marketed through Cable
Shop on 34545,

Photo Classifieds In
The US

NuMedia  Corporation an-
nounced three new installations
of its Cable Ad Channel Sys-
tem (CACS). This System s a [
total photoclassificd system in-
corporating  production.  de-
livery. trafticking and billing in
one fully integrated package.

Using  Phototey  technology .
developed by British “Felecom
and  NuMedia  Corporation.
CACS  enables  operators to
quickly  product  high-qualits
photoclassibicds.  automatically
schedules  the  ads. produces
tratfic and billing reports and
maintains @ complete invoicing
and income data base.

Micronet UK
Available In Israel

Following  Micronet's  (UK)
(telesoftware delnvery through

READER INFO No. 164

videotex) involvement in
GEC's recent successful bid for
the Htalian videotex network.
their  parent company.  Tele-
map. has just signed a licence
agreement with Elnet of Tel
Avivin Israel.

The agreement relates to the
clectronic  distribution  of 340
Micronet telesoftware programs
for the Acorn BBC. Sinclair
Spectrum. and Commodore 64
microcomputer on Elnet’'s na-
tionwide Israeli videotex net-
work. While the lIsraeli video-
tex market is still quite small. it
is fast growing. enthusiastic and
well informed.

Holidayfinder

A domestic version of Prestel
Travel Trade Services popular
Holidayfinder (UK) is now in
full operation. The new service
covers availability in departures
on a rolling six week's data
base. Commissionable UK holi-
days. inland  boating. bargain

breaks.  holiday  centres  and
British coach tours are  also
featured.

Mini Gateway On
Prestel via IBM PCs

lcams (UK) has developed a
Prestel  gateway  svstem for
IBM PCs and compatibles. The
pachage includes three compo-
nents: o ONX multi-user oper-
ating system (similar to Unix).
an X25 board and the Prestel
2.3 gateway protocol. One of
the advantages of the Prestel
sateway 2.3 is that the Infor-
mation Provider can store the
mash of his data base on Pres-
tel.

The package is less than s of
costs for a minicomputer gate-
way ssstem. A system based on
the IBN AT can handle 16
simultancous calls on a PC that

front-cnds a mainirame with a
3270 or VTI100 terminal emula-
tor.

Teletext Still Going
Strong In The UK

British teletext is now available
in about 4 million homes reach-
ing a potential audience of 10
million viewers. Well over 8
mitlion adults  (i9%  of the
UK's adult population) claim
to watch Oracle teletest. half
of them tune in at least onee a
week. according to a new mar-
ket study by Oracle. indepen-
dent TV's teletext operator.
Oracle has a daily andience
of 2.5 million adults. 517¢ be-
tween the ages 15 and 34 indi-
cating a vouthful tetext audi-
ence. Only 6% of the teletest
viewers are age 65 and older.
More than 20 of the users ac-
cess Oracle for more than 15
minutes per day. The most
popular scctions  remain the
same as they have been since
Oracle  began: news  (which
46 of users access). TV pro-

gram  guides  (419¢). sports
(417¢) and weather'travel
(319¢).

New Health Care
Network — Canada

The Canadian Hospital Associ-
ation (CHA) and the member
companies of Telecom Canada.
have unveiled a new intelligent
health care network  “Info-
Hlealth™.  This network.  pro-
vided by the CHA using Tele-
com Canada’s Net 2000 service
allows health serviee executives
and health care professionals to
send clectronic miessages.,
scarch for computerised infor-
mation. hold a data conference
and perform other information
management functions from a
single communications link.
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Sendata’s Quad Security Modem has a host of up
host terminal at 9600 baud. Its fully Hayes compa

functionaily unbreakable eight byte key word. The software ailows the creation of a tw

Importantly, can intelligently assess the condition of the line and do error correction.

READER INFO No. 110

The modem industry is alive and well and mostly Australian.

ODEMS have been one of the
success stories of Australian
manufacturing and marketing.

Depending on your definition of Australian
manufacturing, up to 80 per cent of the data
traffic on local telephone lines comes from
modems that originated within the country.
Given the desperate state of manufacturing
in general, and electronics in particular, its
nice to be able to report on one industry at
least that is positively blooming.

The success of the local modem industry
reflects a growth in the use of computers
and data communications worldwide, and in
Australia in particular. In the last three or
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four years, the small computer has really ar-
rived as an affordable business tool. The

Jon Fairall

-market features. It can do all the major speeds between 300 and 2400 baud and transfer data to the
tible so that control can be exercised from the terminal. it has a data encryption facility that uses a
enty number phone directory, with log-in codes, and more

key word is “affordable”. As prices have
come down, the scope of the market has in-
creased out of all proportion, to the extent
that it is now rare to see an office without at
least one pc.

With an increased penetration of comput-
ers into business has come an increased de-
sire and need for communications. Once
again, the decreasing cost of communica-
tions, both in capital costs and in the on-
going costs of renting time on the Telecom
network has made it cost effective to link
computers together.

Biting The Bullet

According to Mike Boorne of Banksia In-



formation, the big driver is simply the
knowledge base of the community. Within
the last two years or so, businessmen have
come to accept that computer communica-
tions is viable and cost effective. and have
moved into the market in a big way. Once
they bite the computer bullet. business peo-
ple readily accept the ideal of linking com-
puters together and demand data portabil-
ity.

600

JOMN FAIRFAX

AFRE:.

8 The Australian Financial Review

Initially, this can mean as little as making
sure that one can transfer information by
transfering floppy discs. Later. it involves a
need to be able to transfer information
without even this degree of manual inter-
vention. In many cases this will involve
Local Area Networks connecting computers
together in one building. Increasingly. it
also means bringing the branch office on
line, and indeed. accessing clectronic ser-
vices provided by others.

According to Boorne, a big factor in this
education process has been Telecom’s
videotex service, Viatel. Whether or not
companies have actually used Viatel, its ex-
istance has proven to many people that data
communications is both practical and here
to stay.

Treul Blazer

Data Sat

ON CD RD TD

intelligent
VTEX modem

Auto disl

Datasat produce this VTEX desk modem. It is one of the more affordable smart modems, with full
Hayes compatablity to allow software control from the host computer, in addition to auto-dial,
auto-answer, and auto-disconnect. It sells for S720.00

It has also been a springboard for many
people into more serious use of data com-
munications. Interlink’s Rick Steilrein was
one of the first to turn Viatel into a business
by offering special software packages on the
network. It wasn’t long before he was also
producing the hardware to go with it.

Telecom

None of this explains why Australian indus-
try has been particularly successful at mak-

'YX 4

READER INFO No. 184

ing modems. After all. there is huge de-
mand for telephones. computers and a host
of other products in the communications
arca alone, but it is almost all produced
overseas, or produced locally by one of the
big seven foreign controlled companies.
There are a number of reasons for this
state of affairs. Central to the whole thing is
Telecom Australia, and its policies on con-
nections to its telephone lines. By interna-
tional standards, Telecom insists on high

P »~

Netcomm’s Trailblazer is one of the fastest locally produced modems, running at up to 18 000 bits per second. It uses a multi-carrier
modulation scheme, advanced digital signal processing and packet technologies to dramatically increase the throughout using ordinary
Telecom lines. A unique feature is real time analysis of the bandwidth of the line, which determines the usable carriers, how many bits per
second given the line conditions and what data flows exist. In fact, it can send data only in the good parts of the line and completely ignore

impared frequencies.

READER INFO No. 185
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standards. Importers of communications
gear argue itis too high, and their plaints re-
ceive all due attention in the media.
Generally. Telecom has two major re-
quirements that seems to cause problems.
One is in line isolation. Telecom insist that
the phone line be well isolated from the
equipment. This serves to protect the net-
work from faults that might develop in the
cquipment. especially  faults  that  might

allow the mains to contact the line.

The other thing Telecom controls tightly
is the output from the modem. which must
be sufficiently low. so as not o cause cross-
talk problems in cables. This problem can
be espectally acute in data communications
because the high frequencies percolate
rather casily across into neighbouring tele-
phone circuits.

It is a moot point whether Telecom is cor-

C,
mail (a9

FROM

9250

plus delivery

8086 processors

the 8087

Australia’s Finest
C Compiler

HI TECH C Compilier

e Complete production quality compiler
¢ Smallest, fastest code from any compiler
* High performance C Compiler for the Z80, 68000, 65816, and

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

CONCURRENT CP/M, ATARI ST and APPLE Il gs

* Now in use at thousands of sites worldwide, including
Australian 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

Cross Compilers

« Run under MS-DOS, UNIX, and CP/M-86 and produce
code for the 68000, 8086/286, 65816, 8096 and Z80 processors.
Each compiler includes an assembler, linker, librarian,
object code converter and cross reference utility,

Order from: BALTEC SYSTEMS
26 Mayneview St.,
Milton 4064 '
Telephone: (07) 369 5900
READER INFO No. 5

The Cutting Edge

5
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rect to insist on these standards. Few over-
scas phone companies do. Yet there is sub-
stantial evidence from overseas. and even
locally. that inferior data communications
products can causc havoc in a telephone sys-
tem. To this extent. Telecom is probably
correct. and the fact that British and West
German telephone companies are upgrad-
ing their standards is perhaps proof of the
point. The US market. typically. has
adopted a laissez faire policy, as have most
of the Asian countrics. The result is prob-
ably cheaper modems. but at the price of a
certain degree of interuption to the net-
work.

Perhaps more importantly. however, this

sort of regulations allows the local modem

industry  to prosper.  Sendata’s  Andy
MacKay describes it as a “fringe dwelling”
industry as a result. 1t lives in the shadow of
Telecom regulations and the tashion of
computer users. Because of Telecom regu-
lations. US and Asian manufacturers can't
compete legallv in the marketplace with
modems developed at home.

In fact. the modem industry secms to be a
text book casc of how to provide protection
for an industry without at the same time

What the standards mean

In order for modems to talk to each
other it is necessary to have standards
on speed and the characteristics of the
signal. These standards are set up by
one of two committees: the CCITT or
Bell. CCITT is used in Australia, Europe
and most of the rest of the world. Bell is
a US standard, and restricted to the
Americas. By and large, the standard
are compementary, using the same
Baud rate, but different frequenices. In
the table below the Baud rate in the re-
turn direction is table first, then the rate
in the send direction.

CCITT V21 300300

Bell 103 300/300

CCITT V22 1200/1200

Bell 212a 1200/1200

CCITT V23 1200/75

CCITT V22bis 24002400

CCITT V26 2400

Bell 2400 2400

CCITT V27bis 4800 fallback 2400
CCITT V29 9600 faltback 4800
CCITT V32 9600/9600

CCITT V35 19200/19200




making it flabby. It is just big enough to be
fiercely competitive, so costs have been
kept down. Its also an industry driven by
technology, so its controlled by engincers
with an eye on keeping one step ahead of
everyone clsc.

The Industry

The modem industry consists of something
approaching 20 companies. from giants like
Databridge, down to small two man opera-
tions like Maestro and Datacom. What links
them is the possibility of rapid growth, and
a competitive edge that ensures the latest in
technology is applied rapidly to the product.

Beyond this, they are a diverse bunch.
Some arc single product companics, some
restrict themsclves only to modems. Some,
like Rosser Comniunications, offer modems
as part of a package that includes other
data products or scrvices. Some companics
own and control the entire manufacturing
process, doing their own R and D. their
own manufacturing and then selling direct
to the public. Mostiy, they subcontract
part of the work to other companies. or
alternatively, sub-contract work from
other companics.

For instance. Datacraft has a large and
impressively modern factory in the outer
suburbs of Mclbournce, with a sophisticated

Nice Computer claim this is the smallest in-modem developed anywhere in the world for an IBM-PC
or clone. It is particularly intended for use in the new generation of small portables and laptops
which have limited space. It conforms to both Bell and CCITT standards at 300 baud and does the
Viatel 1200/75 standard as well. It provides auto-dial, auto-answer, and auto-bauding facilities. it

sells for $849.00 retail. READER INFO No. 187

IN KITS OR FUL
DATA MODEMS ASIS<F:FMBLED ANLS(TESTED

Build yourself a MODEM from our new range of kits in just an afternoon and be talking via computer to your
BBS across town, or across the world. All kits have been designed to meet stringent Telecom specifications
and come complete with every component down to the last nut and bolt.

Check these features:

* Double sided plated-through fibreglass PCB % Soldermask on both sides % Screen printed component
legend * Pre drilled and painted metal box % Slimline designed case % Screen printed front panel # Seven
status leds on front panel * M1200 has constant speed converter for computers that don’t run split speeds
* Kit includes Power Pak worth over $20.00 % Assembly and test manual included.

M300 $129.00 TAX INC. M1200 $189.00 TAX INC. M1212 $169.00 TAX INC.

300 BPS 300/1200/75 BPS 1200/1200 BPS

ANS/ORIG ANS'ORIG ANS/ORIG

CCITT/BELL CCITT/BELL CCITT/BELL

LOOPBACK TEST LOOPBACK TEST LOOPBACK TEST

PH/DATA RELAY BAUDRATE CONVERTER SYNC/ASYNC

POWER PAK ADAPTIVE EQUALISER ADAPTIVE EQUALISER
PH/DATA RELAY PH/DATA RELAY
POWER PAK POWER PAK

* ALL KITS COME WITH FULL MONEY BACK GUARANTEE *

Piease deliver M DataModemsat$___ each. plus $7.50 for courier delivery or $3.00 for
Parcel Post. Add $50.00 per modem for full assembled and tested unit/s. | enciose $ for total payment by.
Cheque/Money Order/Credit Card: Bankcard Mastercard. (Cross out what is not applicable.)

Mail Coupon to:

CARD NO.: NAME DATACOM COMPUTERS
Private Bag 39, BAYSWATER
EXPIRY DATE ADDRESS VICTORIA 3153
Telephone orders:
SIGNATURE CODE ring (03) 221 7119

1 p.m. — 8 p.m. Mon — Fri
READER INFO No. 7
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A typical in-modem from Automatic Ice. This one is designed for the Apple 11and 11E. It is purpose designed to connect a computer to
Telecom’s Viatel network. It also offers 300/300 baud for communicating with bulletin boards, and an inverse of the Viatel standard: 75/1200. To
do all this requires 128k in the EPROM. Notice the high degree of integration on this card, required to jamb the many complex functions into a
package this small. The line interface is under the cover. For years Telecom withheld permission for this sort of architecture because of the
perceived danger of mixing telephone lines and mains.

assembly line. Since the modem part of the
business is not large enough to support such
an investment, the line is also used to manu-
facture job lots for other manufacturers. On
the other hand, some companies like Net-
comm do no board level assembly them-
sclves, passing the work on to other con-
cerns, but they do all their own in house
testing and the final assembly.

In many cases, marketing modems
amounts to cither chasing big contacts. or
ensuring that one has the correct distribu-
tors. Netcomm hs a much envied contract
with the big software company Imagincer-
ing for instance. The small Gostord manu-
facturer Maestro uses the Newcastle based

WESTERN AUSTRALILIA
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Micro-Educational in a highly successful
mail order operation.

HEADEH INFO No. 188

The picture starts to get a little more
murky when part of the job is contracted off
shore. An extreme case of this is the Blitzer
modem from Banksia Information. This is
made by David Hartly, an expatriate Aus-
tralian livng in Hong Kong, and sold in Aus-
tralia by Dick Smith Electronics, itself
owned by the multinational retailer Wool-
worths. Both companies make much of
their Australianess, which raises the ire of
genuine local manufacturers.

In some cases it raises so much ire that
the only resolution is to meet in the high
court at noon, lawyers at the ready. a solu-
tion that satisfies nobody. Dataplex was re-
cently on the receiving end of just such un-

THE MODEM WITH THE LOT
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pleasantness from Netcomm. The prob-
lems, and the legal gentlemen, start to make
their appcarance when contracts which
specify Australian content are up for grabs.

In truth, there appear to be shades of
grey, no matter how high the flag gets
raised. Since there is no local component in-
dustry, all modems contain at the very least,
forcign components. In some the board is
made overseas as well. In a few cases, the
board stuffing occurs in an Asian sweat-
house, and the only Australian manufactur-
ing is putting the board in the box and per-
haps, final testing. In the case of the Blitzer,
cven that occurs overseas.

Pulsar’s Phillip Delacretaz complains bit-
terly when such products compete equally
with his own for locally made status. Pul-
sar’s overscas content is strictly component
level. In fact, Delacretaz would like to sece
Telecom tighten up even further its regula-
tions on the connection of foreign made
products to the network. He argues that had
Telecom taken a more vigorous line in pro-
tecting the local market, the industry would
be even more developed than it is today.

World Chips

A second factor that makes the modem
market a good bet for Australian industry is
that the entry cost to the industry is at just
about the right level. It is high enough to
deter all but the most serious players, with-
out being so high that entry is impossible.
Essentially, the entry cost is the cost of
designing and building onc’s first modem.
Avtek’s Phil Gleeson estimates the cost of
R and D at around $100 k per engincer per
year, a figure that seems typical of the in-
dustry as a whole. Since a typical modem
would probably represent six months worth
of work one can estimate the cost of getting

into the market at around $50 k.

Across the board, however, it tends not
to work that way. Typically, modem manu-
facturers start out on the basis of an idea on
the back of a fag packet, the kitchen bench
as a workshop and lots of hope. Time and
energy make up for moncy. This still ap-
pears to be the way with newcomers to the
ficld like Nigel Kukulka’s Datacom. Some,
like Automatic Ice’s Dennis O’Keefe find
they can make a very nice living without
moving beyond this level.

The reason that modem R and D is so ac-
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cessble has to do with the trend towards
placing most of the modem on a single chip.
This makes the job relatively simple. Bill
Bolton from Netcomm is only slightly exag-
erating when he says one can ‘“‘connect a
chip to the line with a piece of wet string’’ to
get a practical modem. Indeed, at the most
basic level, it is possible to design a modem
by understanding Telecom line interfacing
rules and some application notes.
However, the catch is that since every
other company has also produced The Basic
Modem, there is considerable pressure to
add features; and they are not provided by

the chip manufacturers. This is where pro-
fessional R and D; engineers, laboratorics,
development  systems, instruments, be-
comes really essential. Its also where the
modem starts to become a product of its
software and develop its own idiosyncra-
cies.

The larger modem companies like Data-
craft, Pulsar and Netcomm maintain stables
of engineers to do this sort of development.
It secems, in fact, that R and D on average
makes up about 20 per cent of business.
Products need to be replaced or updated,
and it appears that at the moment, product
life is about two years. Indeed, the oldest
product in the industry appears to be Senda-
ta’s acoustic coupler, which was the compa-
ny’s first data communications product only
cight years ago.

The Future

This drive to shorter product life cycles is
driven by number of engines. On one hand
the actual chip level technology is getting
more and more advanced as integration
makes itself felt. Thus accountants can see
cheaper more efficient production in rede-
signing products. This forces costs down
and gives the company an increased com-
petitive edge. Lower costs means propor-
tionally larger markets for modems of any
given speed.

At the same time, cngineers are increas-
ingly able to produce modems of superior
speed and features to satisfy the top end of
the market, where price is not always the
overriding consideration. Its difficult to get
a slant on the features the next gencration
of modems will contain, since modem
manufacturers arc more cagey about the
next model than car makers. However, we
can say a bit more about spced.

NOW HAS A LOT MORE

o
~*¢. The DPX-224 sets you free.
it's even easier to drive.

LOCAL DATA DISTRIBUTION  SERVICE

New doors are opened, you have more control,

2400bps covering all popular synchronous and
asynchronous applications.

dialling.

READER INFO No. 6

And the price is down because the demand is up.

The modem that replaces 4 ordinary modems is
built in Australia by Dataplex. It is a full duplex,high
performance.medium speed modem that complies
with both CCITT and Bell standards from 75bps to

Minerva, Viatel, Telememo. Austpac. message
services and other database access is supported
with terminal initiated or front panel one touch

The DPX-224 -~ another professional data
distribution product from Dataplex.

Call us today and find out more about the modem
with the lot . . . and more.

dataplex

DATA COMMUNICATIONS
EQUIPMENT & SYSTEMS

Melbourne (03) 735 3333
Sydney (02) 550 0081
Hobart | 346613
Perth (09) 481 4034
Adclaide (08) 79 9211
Brisbane (07) 368 1641
Canberra (062} 48 5422
Darwin (089) 81 1499
Auckland N.Z. (09) 37 8139

P.O. Box 541 Lilydaie. Vic, 3140
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THE ULTIMATE IBM
CARD FOR MIPS

SUPER COMPUTER

astest kit computer ever designed
in Australia. Uses the Novix 4016
for the engine. Speaks to you in a
perfect human voice on fire up.
The Novix 4000 has many of the
qualities of the Transputor or the RISC-
type processors, but even more
incredible is its ability to jump to
subroutines and back in one cycle!
The board issupplied with an on-board
EPROM programmer, programmable (0
to 8 MHz) processor clock and on fire-
up, loads its running system from
EPROM to fast RAM. It can be plugged
into an IBM slot, or used with a serial
link with any computer or stand-alone
with its own video and keyboard

controller. READER INFO No. 68
PRICE $699.00

T his is not a games machine but an
experiment with the future.
Brodies starting forth $39.00.

MAESTRO
SUPERMODEM

— new model & new prices!
A ustralian designed and manufac-
tured. Built in Gosford by the
Challenge Foundation. Over 3000 sold
in just 12 months. Expansion port

allows easy upgrades to 1
V22 and V22bis. « Hayes 0 P"‘es
compatible « Auto- (inc. tax)
answer/auto-dial

* Baud rate sense $349 pRly2s
« Built-in bit $449 v21,v22, va3
rateconverter  KIT $250 vai, va3
 Telecom

Approved  KIT $350 v, va2, v23

READER INFO No. 67
‘’APPLE IN MODEM'’

A "Hayes Micro-Modem Compatible”

modem with 1200/1200 full
duplex, plus1200/75, 75/1200, 300/ 300,
auto answer & redial.

$349.00

fully built & tested. Now with
Terminapple & Maestrotex Vviatel
software & $200 worth of softwareinc.
in price. READER INFO No. 66

MAESTRO PTY. LTD.
Calool st. South
Kincumber, NSW 2256

Telephone
(043) 68 2277, 68 2278

Australian Modems

Currently, most manufacturers support
the domestic marketplace with a 1200/75
and 3007300 baud modem. Many also sell
12000/1200 and 2400/2400 product to the
business community. At the top end arc
4800 and the occasional 9600 baud machine.
Here. conventional modem technology
begins to give way in the face of the imped-
ance of the lines.

There are three basic types of tech-
nology used in the higher speed modems
(above 2400bps). These are CCITT V.32,
Fast Fourier Transform and CCITT V.29
“Ping Pong™. All these modems use Digi-
tal Signal Processing (DSP) which is a
digital process, representing analogue
modulation and filtering techniques. In the
past an analogue filter was built out of
valves, coils, capacitors and resistors.
These components were connected to ob-
tain a desired result by simulating the fil-
ter mathametically. DSP is basically a high
speed computer that simulates the very
same mathematical equations, so that it
has the same performance characteristics
as the coil, capacitor and resistor type-
filter.

V.32 is a standard specifying transmis-
sion protocols ever the two wire public
switched telep : network (and 4W
leased line). This technique uses digital

VANDATA

SUITE 8, MIDWAY ARCADE
145 WHITEHORSE ROAD
RINGWOOD 3134
(03) 870 6078

Software and Hardware for
controllers professionally
made to your specification.

Each controller is based on a
single micro computer chip
and provides an economical
way to customise your
burgular alarm, car control,
model railway, light display,
information display, etc, for
that special application.

Enquire about our PC
based 4800 series
crossassembler that will
assemble a 20K source file

in 10 seconds.
READER INFO No. 8

signal processing to modulate and de-
modulate 9600bps full duplex data trans-
mission onto a 2 wire line. To achieve full
duplex operation, V.32 specifies that echo
cancellation and trellis coded modulation
(TCM) is to be used which introduces a
high degree of difficulty. Echo cancella-
tion is the process where the receiver in
the modem (which is attached to the
transmitter output) subtracts the local
transmitter signal from what appears on
the line, the difference being the true re-
ceived signal. This is gencrally accom-
plished using the same DSP processes
used in the transmitter scction. Trellis
coded modulation is an advanced forward
error correcting technique which signifi-
cantly reduces crrors in transmitted data
caused by channel noisc or other signal
distortion. At 9600bps TCM can provide
greater than 3dB increase in immunity to
noise over uncoded (non TCM) schemes,
minimising the need for re-transmission
and so permitting greater data throughput.
Trellis coded modulation (with some
memory) allows vastly superior satellite or
overseas teleccommunications.

Beyond this, and a glitter in the eye of
many a modem designer, is the promise of
fast fourier transform (FFT) chips.

FFT is a relatively new technology
(using old concepts) that is becoming
popular but is not yet a standard. These
units are also powerful computers solving
complex  mathematical models. CCITT
V.32 and V.29 standards specify that 32
and 16 different phase and amplitude sig-
nals would be transmitted to represent five
and four bit words respectively (ie 5 bits

per baud and 4 bits per baud respective-
ly). FFT modcls transmit many more bits
per baud (achieving thousands of bits per
transmission). FFT modems achicve this
by analysing large *“chunks™ of data and
converting this data into a frequency spec-
trum. The modem then performs a reverse
Fourier transform to obtain an anlogue
signal which is transmitted to the other
modem. where a reverse process begins.
A Fourier transform is a mathematical
process that separates the frequency com-
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A rather different type of modem is the radio Smartmodem from Netcomm. it looks just like an ordinary modem to the computer, but works
over a wireless link rather than the telephone lines. It requires any off-the-shelf two way radio equipment to provide a circuit with standard
voice bandwidth and it will form a fully functional data communications circuit. Noise is a special problem in this application. As a result, a
special error detection and correction technique was developed. This trades errors for speed, so that as the noise level on the circuit

increases, the speed at which data is transferred is reduced.

ponents of an analogue signal.

FFT modems transmit at a very low
baud rate (4 or 5 per second) but with
2000 or 3000 bits per baud, achieving data
rates in onc dircection only of 12000bps.
These modems generally are adaptive, i.c:
they utilise a slow (say 100bps) back chan-
nel to monitor performance.

FFT modems currently have two prob-
lems. The frequency response of the tele-
phone line may be poor and hence cause
crrors.  Alternatively when errors occur
the whole packet of data (of 2000 bits or
so) must be re-transmitted. With a slow
back channcl, throughput sometimes falls
below a V.22bis modem.

A final choice for new modem designs is
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a standard cailed V.29 Ping Pong. They
use V.29 technology to achicve data rates
of 9600bps in onc direction (Half Duplex).

READER INFO No. 189

Some units  usc  9600bps transmission
speeds in  alternating  directions,  (ping
pong) with an cxpected full  duplex

throughput of 4800bps. On top of this,
compression techniques are used to obtain
9600bps full duplex throughput, but this is
significantly dependent upon the types of
data.

Other units use  9600bps  one  way,
300bps the other and alternate the set up.
With compression techniques added. it is
possible to obtain transmission speeds of
19.2kbs one way (HDX) or 9.6kbps full
duplex. These units are not so dependent
on the type of data as the former because
control can be maintained using the back
channcel. o

]

FOR

$299!

calendar clock.

TURN YOUR APPLE COMPUTER INTO AN INTELLIGENT PRINTING,
DISC SAVING, COMMUNICATIONS VIATEL TERMINAL

¢ Super intelligent direct connect complete modem system for the Apple Il and Apple lle. No
additional hardware, cabling or software is required. Viatel and conventional Communication software
is contained in hardware. Autoanswer, autodial and automode search. Incorporates a battery backed

¢ A keystroke converts it to @ complete Viatel terminal. Viatel Frames can be easily dumped to disk,
printer or memaory while online and subsequently reviewed at leisure. Viatel Identification and phone
numbers are stored and sent automatically.

$299 RETAIL (INCLUDES 5/T]
AUTOMATIC ICE CO., 10 SMITH ST., CHARLESTOWN 2290 NSW

PHONE (049) 63 3188

Full Colour
Vlatel Display/

Apple
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When you pick up the phone and call ACD
Itronics (Capital City phone numbers listed
below), you've made the right connection
between quality products and top service. All
IBM adaptor cables — and many others — in
stock, plus the connectors you need. Yes,
Centronics, D, and IDC, to name a few.

When you talk to ACD Itronics,, you're talking
to the experts in telecommunications. The

right connection . . .

S

" ®
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&
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MELBOURNE: 4.27 Lexton Rd, Box Hill Vic 3128. Fh 898 9458, Fax 8990373
SYDNEY: 106 Belmore Rd. Riverwood NSW 2210. Ph 534 6200, Fax 534 4910
BRISBANE: 55 Norcen St, Chapel Hill QId -1069. Ph 878 1488, Fax 878 1490
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+ EQUIPMENT « MEDIA
100 pages of Prnt ragio TV
descrpive stings ¢ STUDIOS

+* REPAIRS Recotding rehearsal

Listings by * SCHOOLS
GOeal(ra Audio music

* HIRE
Sound !ighting.
slage. studo

SONICS
YEARBOOK
1987

ONLY $7.50 FOR 300 PAGES PLUS!
POSTFREE IN AUSTRALIA

WRITE TO: FREEPOST No. 4
PO Box 227, WATERLOO, NSW 2017.
Enclose $2 for postage and handling
with your cheque or money order.
Or: Phone (02) 693-0000
to order now

&%

Formerly Data Cable
Leaders in fiber optic products, such as fiber
optic cable assembly, cable termination, fiber
optic instruments equipment and components.

DACOS PTY LTD Represent the

following world
leaders in Fiber
Optic Technology.

FOTEC (USA)

Range of Instruments
Portable
Termination Kits

CANOGA (USA)

Range of Modems
Data Switches and
Multimeters

NEC (JAPAN)

READER INFO No. 11

Range of Fiber
Optic Connectors
and Optic
Components

For more information, please call

on telephone number: .(03.)- 729 0044
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DUE IN STOCK - NOVEMBER

New Mode! - New Price

Don’t buy imported/unsupported

modems when Australian designed and

manufactured models cost less.

Compare the features - look at the

value.

(12 month extended warranty on both

Megamodems)

Specifications:

Speeds 300 Baud Full Duplex - both models
1200/75 for VIATEL - model 123
1200 Baud Full Duplex - both models

Data Standards V21, V22 - both models

V23 - 123 model only
Commond Set Hayes with extensions

READER INFO No. 109

Intefoce CCITT V24 (RS232)

Data Fomat Asychronous

Power Consumption <2 watts

Ske 27(H) x 120(W) x 157(D)mm
Indicators 8 LEDs

Intemal Diagnostic Loop Bock

- height. Make full use of allyour ~ READER INFO No. 110
Same features as the Megamodem but expansion slots.

plugs Into the expansion Bus of your IBM Use Com1 or Com?Z.

or compatible. Will run with almost all communication

1/2 card will fit any slot asiit is the correct packages.

Australia’s top selling modem now offers
even more. You get:

Rellabliity. State of the art digital filters for
reliable data transfer, even on noisy lines,
The Expansion Bus. An Avtek exclusive.
Developments can be plugged stralght in.
Total Flexibiity. Both 300/300 and 1200/75
(Matel) at the flick of a switch,
Autoanswer as standard. A reliable and
Instant “ring detect” clrcult is completely
independent of the strength of the ring.

] M 1\ READER INFO No. 112
leader in the
value stakes!
Superb performance for those on a limited
budget. The Minimodem !l offers the same
digital fiitering and error corection as the
Multimodem but at a much lower price. Full
300/300 baud and 1200/75 baud (Viate!
standard) are provided at lower cost than

some 300 baud only modems - check for value
and you'll find Mininmodem wins every time.

AVTEK
MINI MODEM I
T o @ I3

We also stock a large range of RS232 cables and software.Please phone for further details.
Reseller Enquiries Jeremy Swallow (02) 712 3122

A %P0 B<Y651 LANE COVE NSW 2066
Telephone: (02) 712 3733 Facsimile: (02) 713 9598 ERII3Xx0]/[3
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MELBOURNE TURNS

TOWARDS THE STARS

Kathrm M. l_)golap

host to the Australasian Society of Au-

tomotive Engincers’ first International
Pacific Air and Space Technology Confer-
ence (IPAC).

I eagerly accepted an invitation to at-
tend the conference to find out what sort
of role Australia could play in space in the
21st century, and went home disappoint-
cd. After talking to many people from
here and and overseas, the promise of
Australia being a potential world leader in
aerospace development and technology
seems to be a very empty promise.

Instead of Australian dominating the
conference, it was dominated by the

In November 1987 Melbourne played

Americans, with the Australians running a
poor second. The overall attendance was
also disappointing. In a monumental act of
mistiming another conference was taking
place in Canberra at the same time limit-
ing the attendance 10 a very low level.

In the technical sessions 1 found a small
glimmer of hope — The Cape York
Spaceport proposal. The thought of having
a launching facility in Australia was en-
thusiastically received by all overseas at-
tendees.  especially the Japanese who
badly nced a launch site without their pre-
sent launch constraints. which limits them
to launching their rockets in two 45 day
periods a year to avoid disturbing Japa-

nese fishermen. Currently a non priority
with the Federal Government, surely it is
time that Australia should begin to partici-
pate in the ficld of space.

Popular Guest

The conference did have it’s highlights.
One was the guest of honour — Astronaut
John Young, who has flown in space a
record six times. In an astronaut carcer
spanning 25 years Mr Young, has flown to
the moon twice, flown on two Space Shut-
tle flights and yet sces the current explora-
tion of space as only the beginning of
things to come. It was interesting to note

The US bid to put a man permanently
back in space depends on the space
station, a free floating collection of
modules that will provide a shirt
sleeves envir nt for engi s and
scientists. Like most other parts of the
US space program it has been subject
to budget cuts and arguments with the
military over its function.

The former have resulted in the final
design of the space station being sub-
stantially smaller than the original pro-
posal, effectively half the size in fact.
The original design called for a twin
keel design, essentially a cube with
living quarters along each vertex of
the cube. The new single keel design
has seen the station sliced in half,

with bits and pieces hanging off at odd
angles.

Arguments with the military are
nothing new for NASA, but they have
had added force because of the inter-
national implications for the space
station. Part of NASA’'s operating phi.
losophy has been to get foreigners to
foot as much of the bill as possible,
principly the Europeans with their add-
on module Columbus. Columbus is
being designed and manufactured in
Europe, will be lofted by the Shuttle,
and docked with the station to provide
room for European experimenters.

The Europeans have been keen on
Columbus, because it means a cheap
way into space for them. However,
they have made it clear they will have
no part of a military venture in space
with the Americans.

The issue has been argued heatedly
on both sides of the Atlantic, with no
resolution in sight. The Pentagon in-
sists on its right to use the space sta-
tion for national defence if and when
required. The Europeans will not have
a bar of it.

The stakes are high. To go it alone
NASA may well need to do further cost
prunning. The odds are different for
the Europeans. They are spending one
third of their space budget on Colum-
bus. If it does not go ahead the Euro-
peans will have to decide whether to
go into direct competition with the
Americans, or abandon their ambitions
to manned space flight completely.
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European manned flight will depend on
the Hermes space plan and

new Improved Ariane rockets

if it can’t depend on the Americans.

that he refers to all things past as “the
olden days™, in view to his recent troubles
at NASA. Earlier this year, Mr Young
was fired from his position as Chief Astro-
naut, a post he had held since 1974. He
has now becn put ‘“‘upstairs” at NASA
with a view to oversee safety. However
this post is vicwed by some as a punish-
ment for speaking out in public about
shuttle safety after Challenger.

Whatever his views on that subject, they
were kept carefully under wrap at the offi-
cial press conference. Mr Young was
forceful in advocating the need for the
Americans to catch up to the Russians in
most arcas of spaceflight, especially in the
manned field where the Russians have a
commanding lead in man hours in earth
orbit. Another arca of much interest was
shuttle safety in view of the Challenger ac-
cident and it’s aftcrmath. Mr Young
pointed out that the troublesome solid
rocket boosters had been given a thorough
overhaul and now are much safer to use.
He pointed out that duc to extra emphasis
on safety, the first flight after Challenger
STS 26 will probably take place in Sep-
tember 1988 not June.

One item that is the source of much
speculation is Young’s chances of another
spaceflight. Before the Challenger tragedy
he was slated to command the Hubble
Space Telescope deployment  mission,
which would been a fitting end to a space
carcer of great personal achievement.
With his current fall from favour within
NASA, it is unclear whether Young will
fly again. Mr Young was confident that he
will fly once more but other NASA offi-
cials stated thta this is a slim possibility. It
will be interesting to note the crew make
up when it is announced, possibly late
next vear.

With much discussion on NASA'’s future
after Challenger taking place, it was not
surprising that a technical session on the
Space Station was held.

Space Station

Viewed as NASA's “next logical step”,
the station is due to be constructed in the
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Towards The Stars

One of the few Australian space enterprises is Auspace’s Endeavour experimental X-ray telescope.

next decade. Announced in 1984 by Presi-
dent Reagan. the space station is seen by
some as an equal achievement to the mas-
sive Apollo program. by others as too lit-
tie too late. Currently it is a political foot-
ball due to the granting of construction
contracts. Nevertheless the staff of the

Space Station Office have been quietly
making plans and bringing to fruition a
technically complex program. Construction
is due to commence in 1992.

The Space Station will be an interna-
tional affair with Canada, Japan. the
European Space Agency making major

For the past few months Queensland
politics have been in a state of flux.
Through all the controversy however
plans for the Cape York spaceport
have gone ahead. Most recently sub-
missions have been received from
companies interested in either build-
ing the spaceport or providing the
equipment for it.

Clearly the plan has excited atten-
tion for a large number of companies
here and abroad have thrown their hat
into the ring. One of the most interest-
ing groups is the Cape York Space
Agency (CYSA) located in Brisbane.
CYSA consists of 64 member organisa-
tions, 59 of which are Australian. The
names include TNT, Unisys, MIM and
many others. CYSA have offered to
carry out the feasability study into the
project which is estimated to take 30
months and will cost between 4 and 5

Spaceport Prospects

million dollars US.

Hawker De Haviland has registered
an interest in the project through Mr
Stan Schaetzal who provided much of
the original inspiration behind the
Cape York plan. Readers of ETI will re-
call that Mr Schaetzal later admitted
that he had pulled ‘a bit of a swifty’
over Premier Bjelke Petersen over
whether the spaceport would be a
profitable operation. De Havilland’s
submission emphasises the company’s
size and interests in Australia. Aussat
is also keen to participate and empha-
sises its contacts in the government.

Assessing the final participants is
going to take some time and a final
decision is not expected until around
February. The Queensland government
hopes that much of the selection work
will be done by the private sector.
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use of its facilities. The Europeans have
developed a module called Columbus that
will dock with the station. It is also possi-
ble China, Australia and Brazil will play
smaller roles. The station should be one
arca in which co operation in space will
bring rewards back to Earth. Apart from
assessing tong term space flight, experi-
ments in materials processing, medicine,
astronomy. physics, and the effects of zero
gravity on possible commercial products
will make up the bulk of the work carried
out on the station in it’s first five years of
continuous settlement.

Getting back down to earth. I found
these visions of achievement coupled with
great indifference on the part of Austra-
lian private enterprise. It is no wonder
Australia will continue to be led instead of
leading in what will be an industry of vital
importance. With the Federal government
content to let private enterprise do the
work and with private enterprise content
for the Federal government to do the
work. Australia in Space will be a pipe
dream. even for the next generation. Cur-
rently it can be said that Australia will
only leap into space riding on another
country’s coat tails. or not at all. L
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Now you can get real mainframe
CAD power for your IBM® PS/2;"
PC/AT® and compatibles at a PC price—
just $4821

MICRO CADAM CORNERSTONE
beat the competition at the recent

“"'PC CAD Shootout"—a benchmark
evaluation of the best PC CAD software.
sponsored by the National Computer
Graphics Association (NCGA), and
witnessed by 170 CAD/CAM profession-
als and editors.

We not only finished first—we
were the only system to completely
finish the benchmark exercise in the
allotted time.

And when the audience voted,
MICRO CADAM CORNERSTONE outpolled

the closest competitor by a 6-to-]
margin.

MICRO CADAM CORNERSTONE
isn't just fast, it’s also incredibly power-
ful. 1t employs the friendly CADAM*
user interface famous throughout the
industry for being easy to learn and
use—even if you ve never worked with
a CAD system before.

MICRO CADAM CORNERSTONE is
upwardly compatible with the whole
CADAM family of CAD/CAM/CAE solu-
tions, working today on more than
25000 CADAM terminals and used by
over 100,000 design and manufacturing
professionals worldwide. And it features
DXF neutral files, so you can exchange
drawings with other PC-based systerns

€ 1987 CADAM INC

and interface to other applications
like desktop publishing.

So if vou're looking for real
mainframe CAD power at a PC price,
then ask for the one that beat the
best, MICRO CADAM CORNERSTONE.

The Ultimate PC CAD ProductionTool
S
'\

CADAM INC

A SUBSIDIARY OF LOCKHEED CORPORATION

CADAM 15 2 regsstered trademark and MICKO CATAM CORNERSTONE 1s 4 tradennark of CAUAM 1NC. IBM and PC/AT are regustered trademarks and PX/2 1s 4 trademark of International Busimess Machines Cocporation

Dealer inquiries invited
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JINDALEE — DSTO’s

Over-the-Horizon

Australia’s Defence Science and Technology
Organisation (DSTO) has been carrying out a research
and development project into over-the-horizon radar
(OTHR) since the mid-1970s. The DSTO project,
known as Jindalee, has recently concluded, having
shown that OTHR provides a capability for wide-area
surveillance of the northern approaches to Australia
and that design and construction of operational
OTHRs derived from Jindalee can be undertaken

within Australia.

D. H. Sinnott

n the basis of DSTO’s work, the
Ogovcrnmcnt has recently  an-

nounced agreement in principle to
the establishment of a network of OTHRs
for wide-arca surveillance of the northern
approaches to Australia. The total pro-
jected cost of establishing the network is
$500M (1986 dollars) and the initial finan-
cial commitment has been made to allow
work to proceed. The engineering of an
OTHR network is a challenging national
enterprise to be undertaken by Australian
Defence industry. It calls for the develop-
ment of a close relationship between the
OTHR research and development com-

munity within DSTO. defence procure-
ment agencies and defence industry.

Concepts

The concept is an inherently-simple one
and is illustrated in figure 1. As in any
radar, a signal is sent out from a transmit-
ter but. in contrast to most radars, the sig-
nal is reflected by the ionosphere before
illiminating a target area on carth. Objects
in the target area scatter the incident
radar illumination in all directions. Most
will be forward-scattered from the ground
or sca. But a small amount returns via an
ionospheric reflection path to a radar
receiver as shown in figure 1.

SR
\
\ T
TRANSMITTER ° /
BEAM .
150km | / -
VA

iy \wh(

IONOSPHERE

; _—"800-2800km

“\AIRCRAFT TARGET
Figure 1. lonospheric Reflection

<—BEAM T0
: RECEIVER /
FROM TARGET /350km

RECEIVER

32 — ETI February 1988

The concept seems so straightforward
that it is easy to overlook the serious diffi-
culties in turning such a concept into a
militarily-useful wide-areca long-range sur-
veillance tool. A review of these difficul-
ties provides a useful framework for intro-
ducing the technical description of Jinda-
lee.

The lonosphere

The ionosphere is what allows OTHR to
operate; it also provides an ever-present
source of difficulties.

For signals in the HF band, the iono-
sphere as the property of refracting waves
incident upon it so that they may be re-
turned to carth as if reflected. The effec-
tive height of reflection, the “virtual
height”. is somewhat above the height of
ionospheric refraction, as indicated in fig-
ure 2. For a given frequency. there is a
minimum range of illumination. Signals
launched at angles of clevation higher
than those corresponding to this minimum
range are insufficiently refracted and pass
through the ionosphere rather than return-
ing to carth. Inside this *‘skip zone™. iono-
spheric propagation is possible only by de-
creasing the frequency; at lower frequen-
cics, greater ionospheric refraction occurs.
Just behond the skip zone, illumination is
strongest.

Thus, crudely speaking, increasing fre-
quency gives increased range at which il-
lumination is provided and the OTHR
opcrator should seek to put the skip-zone
boundary just short of the range he wishes
to survey. In order to provide for flexibil-
ity in range. flexible frequency selection is
required and the total rf bandwidth within
which the system may be called upon to
operate is typically 5 or 6 to 1. For opera-
tional reasons, it is desirable to maintain a
minimum skip distance of about 1000 km
so OTHRs are not designed to usc fre-
quencies right down to. say, 2 MHz, for
which the skip distance is essentially zero.

But. in addition to the range/frequency
operational linkage which the ionosphere
implies. there is also a problem of changes
to the ionosphere. The ionosphere is a
very complex medium, subject to varia-
tions as a function of geography and time.



WAVE DEFLECTED
INSUFFICIENTLY TO
RETURN TO EARTH

Figure 2: lonospheric Refraction
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Fundamentally a result of interactions be-
tween the carth's atmosphere and solar
radiation, the ionosphere is affected by
changes to both. Among the influences of
the sun are the day/night cycle, scasonal
variations, sunspot activity. and unpredict-
able solar behaviour such as flares. The
atmosphere influences  the  ionosphere
through high-level winds and wave cffects.
In all. the ionosphere is predictable only
in its gross features and real-time monitor-
ing of the ionosphere is necessary in order
to ensure that the best frequencies and
radar parameters arc used at any given
time. The Jindalee OTHR uses a complex
frequency management subsystem. incor-
porating ionospheric sounding and spectral
surveillance. which determines optimum
frequencies in real time.

Signal Processing

Quite apart from the difficulty in using the
ionosphere as part of the radar path, the
sheer distance the radar signal must travel
adds to the problems in implementation of
OTHR. Whereas a typical microwave sur-
veillance radar may be designed for a
maximum range of perhaps a few hundred
kilometres, an OTHR is required to oper-
ate at distances an order larger. High
power transmission, a narrow transmitted
beam and continuous wave transmission
(frequency modulated continuous wave —
FMCW) are used by Jindalee to maximise
sensitivity.

As radar signals fall off as the fourth
power of distance between radar and tar-
get, the returned signals are exeeptionally
weak and great sophistication is required
in order to extract the signals from radio
noise and interference. Worse.  signals
scattered from the target are very small
compared with those from the arca of sca
or land illuminated by the radar transmis-
sions. In figure 1. most of the radar
energy returned will be clutter from the
sca or land with only a very small contri-
bution from the target. A ratio in power
of several million to one against the target
return is typical.

Separation of signals from clutter on the
basis of doppler is thus essential. Process-
ing, matched 10 the FMCW waveform by
a multi-dimensional Fourier transform. is
rcalised by digital fast Fourier transforms.
The processing load is substantial — even
for the developmental Jindalee system, the
pre-detection average real-time processing
load is about 30 MFlops. At the time the
Jindalee system was planned, processing
hardware was not available to satisfy the
requircments. As a result, a major part of
the project was the construction of a suffi-
ciently powerful and flexible processor and
associated memory. Without this develop-
ment. there is doubt that the Jindalee
project would have succeeded.

Angular Resolution

For adequate resolution in any receiving
or imaging system. an aperturc of many
wavelengths is required. Wavelengths used
by OTHR tend to be of the order of 20 m
(15 MHz). so a 100 wavelength aper-
ture. for 0.5 degree resolution (17 km at
2000 km) at this frequency calls for an an-
tenna 2 km wide. Clearly an clectronically
scanned array, rather than a reflector or
lens, must be used and on a cost basis a
one-dimensional array must be accepted.
An obvious consequence of such a physi-
cally large aperture requirement is that a
large amount of real estate is necessary for
an OTHR receiving site and extensive site
works and cabling are required. For Jinda-
lee. over 200 km of buried coaxial cable
was installed. Some 15,000 mercury-wet-
ted relays are used at the subarray level in
beamforming and steering. under com-
puter control, the 462 receiving clement-
pairs which comprise the array.

Signal Sources

A major rcason that the exploitation of
OTHR in Australia and the USA has
been largely a phenomenon of the 70s and
80s is that carlier attempts floundered for
want of sufficienly good signal sources.
Very stringent requirements on noise and

stability must be met by signal sources
providing the transmitted and local oscilla-
tor signals. It was not until the carly-60s
that synthesised signal sources of the nec-
essary quality became available.

A landmark. but largely unreported, cx-
periment was carried out by scientists of
what is now DSTO in December 1965:
ionospherically-transmitted signals from St
Kilda. SA, were received and compared
with locally-generated signals at Broome,
WA Phase comparison resulted in a Lis-
sajous figurc on an oscilloscope and con-
firmed both that the ionosphere was suffi-
ciently stable, on a scale of scconds, for
OTHR operation and that then-available
signal sources were adequate in terms of
stability and noisc.

The quality of signal sources continues
to play a fundamental role in OTHR; the
detection of target returns against the
much larger clutter return requires excep-
tionally low-noise¢ output from the signal
source. A requirement for suppression of
wideband noise of better than 100 dB with
respect to the carrier is typical.

Tracking and Display
Traditionally, radars declare detections by
sctting a threshold on received signals.
Setting of the threshold is a compromise
between low probability of detection
(threshold too high) and cxcessive false
alarms (threshold too low). Dectection then
passes to a tracking system which associ-
ates  successive  detections  to  establish
tracks. In Jindalee’s noisy and clutter-
prone HF environment, a threshold level
which gives an acceptable detection prob-
ability results in a level of false alarms
which is intolerable to conventional track-
crs. Jindalee rescarchers have developed
new approaches to tracking which are
particularly powerful in situations where
the environment is noisy and cluttered.

Having detected targets and associated
them into tracks, the system must present
multi-dimensional data to operators. Jin-
dalec experience has led to the use of a
multi-level display format. At the highest
level, targets are shown on a geographic
display but the operator has the option of
calling up lower-level displays in which se-
lected cuts of the multi-dimensional space
are presented (eg. intensity map of range
and doppler. range-time plot in a given di-
rection).

Project Timescales And
Costs

It is significant to note that the aboriginal
word *Jindalee” means “bare bones™ and.
from its inception. Project lJindalee has
been characteristed by maximum  cost-
effectiveness. Certainly contact with US
OTHR programs and loan of some cquip-
ment has avoided some potential risks and
costs but management of the project
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Jindalee

through its two stages has aimed at mini-
mising cost and time overruns, despite the
newness and challenge of the technology.
Figure 3 shows the timescales and costs of
the project. A recurring feature of project
planning has been evaluation of one phase
before commitment of substantial re-
sources to a subscquent phase. A major
decision point of this type came at the end
of the technology demonstration Stage A
radar: on the basis of results, it was de-
cided to cmbark on the ambitious Stage
B, with a budget almost 6 times that of
Stage A. Had Stage A not succeeded in
establishing the feasibility and usefulness
of the technology, the project would have
ceased at that point.

This cautious approach could doubtless
be criticised as extravagant in develop-
ment time, with the benefit of hindsight.
But against the scepticism of the times in
which the project was conveived and the
very limited base of OTHR experience,
what is now seen to be a cautious, conser-
vative and cost-effective approach was
then considered an audacious proposal
committing a significant proportion of the
DSTO sudget to an untried concept. It is
a great tribute to those within DSTO, far-
sighted enough in the carly 1970s to fight
for the project, that Jindalee has suc-
ceeded in proving that OTHR does work
in the Australian region and offers unique
advantages in wide-arca surveillance. The
recent Government decision to embark on
operational deployment of OTHRs vindi-
cates the faith of these carlier scientists
and managers.

Jindalee Equipment
Overview

OTHRs gencerally use separate receive and
transmit sites, as indicated in figure 1, to

1970 |
1 EARLIER STUDIES AND
IONOSPHERIC SOUNDINGS

1975 | JINDALEE STAGE A
] COST 6 2M
1980 |
JINDALEE STAGE 8
COST $33-9M
1985 | L

Figure 3: Timing and Costs of Austraiian OTHR
Deveiopment.

allow the transmitter 10 operate continu-
ously, rather than in a pulsed mode as in
conventional radars. For simultaneous
transmission and reception, the two sites
must be well-separated, clse the receiver
would be completely saturated by direct
radiation received from the transmitter.
The skip-zon¢ phenomenon ensures that
coupling directly from the transmitter to
the receiver via an jonospheric path can
be avoided. In Jindalee's case, the two
sites are scparated by 100 km with the
transmitter site about 160 km by road
from Alice Springs to the north-cast and
the recciver site about 40 km by road
from Alice Springs to the north-west.

The transmitter sitc operates as a slave
o the receiver site. where operational
considerations and the advice of the fre-
quency management system  (ionospheric
sounding and spectral monitoring) are
used to determine frequencies and scan
patterns to use. The transmitter array con-
sists of 16 log-periodic antennas, fed by in-
dividual lincar HF power ampiifiers.
Beamsteering is by phasing of the low-
level signals to the amplifiers.

The receiver site has as its most physi-

Parameter Yalue

Factors Determining the Limits

Range coverage Typically 1000-3000 km The

Azimuth coverage Typrcally 60° or more The

per radar

Azimuth accuracy Typically 1°-5°

Target size Afrcraft, fighter size
and up

Target size Ships, steel-hulled of

ocean-going size

lTower 1limit is set by the skip-zone
could be reduced by use of lower frequencies.
Timyt extends, in principle, to about 4000 km for a single
hop but it becomes
sufficient power at the low elevation angles required to
reach such ranges.

USAF system in production realises up to 180° per
site by colocating multiple

sights.
Range resolution 3-50 km (see Set by the ionosphere and channel availability which
equation (1)) determine the transmitted bandwidth which can be usefully
used.
Azimuth resolution | 0.2° - 2.5° (see Oepends on the recefving array aperture. The USAF
equation (2)) system s planned for a substantially constant 2.5° beam
by selection of only part of the receiving array length at
the higher frequencies.
Range accuracy 10-40 km (Oegraded by ignorance of detailed fonospheric charac-

(teristics,

Oetection becomes progressively more difficult as air-
craft size  decreases in

wavelength

Oetection 1s a function of many variables, including sea
state

phenomenon and
The upper

increasingly difficult to launch

radars with different bore-

Improved by recognition of ground features.

comparison with a radar

TABLE 1 Capabiiities of OTH Radar
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cally-prominent feature the 2.8 km long
receiving array. Signals reccived by the
array clements are cabled back to inter-
mediate subarray equipment centres (un-
derground bunkers) where they are com-
bined by an analogue beamformer/stecrer
before passing back to the main equip-
ment building. The outputs from subarrays
are then digitised and the successive signal
processing stages of digital forming of
multiple beams, range and doppler pro-
cessing are carried out. The computing
system uses a number of PDP-11 series
minicomputers  (currently  PDP 11-84s,
originally PDP 11-34s) with a number of
custom-designed pipeline processors and
multiport memory in a tightly coupled ar-
chitecture. Display terminals and other
peripherals are attached to the systems
busscs.

Capabilities and limitations
of OTHR demonstrated by

Jindalee
The generic capabilitiecs of OTHR are
given in Table 1. The distinction between
resolution and accuracy needs to be ap-
preciated. Resolutions in range and azi-
muth are determined by, respectively, the
signal bandwidth and the array aperture,
thus:
Range resolution (km) = 150/bandwidth
in kHz (1)
Azimuth resolution (deg) = S0/aperature
in wavelengths (2)
whereas accuracies are set by external fac-
tors, principally to do with ionospheric
height and tilt uncertaintics. As in any
scnsing system, under conditions of good
signal-to-noise,  super-resolution  tech-
niques can be applied to refine the “classi-
cal” results above. Nevertheless, OTHR is
essentially a  low-resolution  sensor and
should not be scen as competing with
other sensors, such as ground microwave
radar, which are characterised by limited
coverage but high resolution.

OTHR has a capability for detection of
both air and sca targets. Because OTHR
relics on doppler. aircraft on tangential
tracks and ships whose radial velocities are
masked by the doppler of ocean wave mo-
tion are not detectable. This is one reason
for proceeding with the implementation of
a network of OTHRs: a degree of cover-
age overlap will unmask dopplers to which
a single radar could be blind.

The other principal limitation of OTHR
is that it provides no indication of target
height. Whilst target range and cross-
range can be fixed 1o within a few tens of
km, the target height is unknown. This
has operational implications if OTHR is to
cue other surveillance sensors. o
D. H. Sinnott is with the Electronics
Research Laboratory, DSTO, Salisbury, SA



PRACTICAL ARTIFICIAL
LANGUAGE

The creation of a natural language for
computer/person communications is one of the most
pressing problems for software designers.

Matthew Thomas

here has always been a communica-
Tlions barrier  between  people and
computers.  Indeed. the  fact  that
computers need to be instructed inosuch a

rigorous, logical manner is one of the
main  reasons for their low  penetration

into daily life. compared with, sav. hi-fi,
microwave ovens or washing machines.
This can be encapsulated in the jargon
term: tuser friendly’
Interactive user friendly systems are al-
ready used i libraries and shops for -
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stance, to help customers scarch for the
items they require. These are still very re-
stricted systems, however. For the most
part, they rely on using plain English to
instruct the user to push a small number
of buttons to do a small number of differ-
ent tasks. A language common to both
computer and person would enable com-
puters 1o be used in hospitals. the work
place and home with much more case.

Artificial Intelligence

The general science of making computers
appear more like human beings in their
operation is called artificial intelligence. It
consists of several ficlds of study. which
are all closely related. These include ex-
pert systems. knowledge information pro-
cessing systems, and natural language un-
derstanding systems.

Expert systems are data bases of infor-
mation concentrated on a particular topic.
They are an attempt to encapsulate all the
knowledge of an expert on a restricted
arca of knowledge.

However. an assembly of rules is of lit-
tle use without some method of making
deductions or drawing infereaces from the
rules. This is the job of the Knowledge In-
fornation Processing System (KIPS). The
KIPS is what gives the expert svstem its

Typ’ca[ Response From Henry ‘i;l So you're interested in human biology?

? Are you healthy?

. Yes. I’'m healthy.
Are you sick?

. No. thank goodness.
What kind of music do you like?

. My favourite kind of music is classical.
What’s yours?
Don’t call me names.

. Just trying to be lovable.
Time flies like an arrow?

. Time goes by as time goes on.
My grandmother is here.

. Tell me more about her. I'm afraid.
What's a tape recorder?

. It’s like a cassette player.
I’'ve got to go to lawn bowls lessons.

.1 wish I had to as well ... I once
played lawn bowls.
I won some money playing poker.

. I can play noughts and crosses.
Our marriage will commence soon.

. I met a beautiful keyboard last night!
Dinosaurs arc extinct.

.No. dinosaurs aren’t extinct ... I'm
getting married to a dinosaur soon.

? Give me a hand.

I."I."I."I."I." I."I."I

T o T Y

So my dog is dead.

H. Gosh, that doesn’t sound at all good.
Is your family all healthy?

? ... Unacceptable. I demand an
apology.

H. What'’s an apology?

NBH. First sentence in cach example is

user-input.

Conversations with Henry
Vi

H. Good evening.

? Hello.

H. Thank you. your politeness is pleasing.
? What's your name?

H. I'm Henry. What's your name?

? Matthew.

H. That's a wonderful name. Matthew.

? Thank you. Henry. How are you feeling
today?

H. Very weil, thank you. Matthew . . . |
blow up cinemaus.

? Henry! You shouldn’t destroy things.

H. I often destroy things, Matthew.

? But you shouldn't.

H. That’s not for you to say.

Computer Math/Scientific
Calculator with fractions !
Also displays degrees,
minutes and seconds as
written (DDD ° MM’ SS”) or
in decimal.
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college students. Com-

plete with computer
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SYDNEY 887-1122
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*
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Student business analyst
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students with their
business studies.
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71 suppose that you are right . .. Have
you ever been to Russia?

H. Russia? No, have you?

? I'd like to.

H. Then why don’t you?

? I have no money.

H. That’s not a problem. Don't let money
run your life my dear!

? But how can 1 get to Russia without any
money.

H. Matthew. I'm not certain.
your favourite country?

? Yes. it is my favourite.

H. Why is that your favourite. Matthew?
? 1 don’t like sunshine.

H. Maybe you should . . .
essence of life.

? Goodbye. Henry.

H. Goodbyve. and remember . . .
love me.

Is Russia

sunshine is the

we all

V2

H. Hello, my friend.

7. Hello, Henry.

H. Thank you, your politeness is pleasing.
? Your're being nice today.

ja sl Qoo

iy & ool | A 5O an B

ag & Al

-~

-~

-~

. If you wanted to swim . ..

. I'm being very nice.

What are you going to do tomorrow?

.Let me ask the questions. Do you

think YOU will have fun tomorrow?
That depends. It might rain you scc

. Rain — sometimes a vital pest.

I hope it’s sunny.

. That will be pleasant. Sunshine is the

essence of of life.
Who told you that?

. Somebody. I’'m not sure, my love.

Don’t call me my love.

. Just trying to be friendly, my dearest.

My name is Matthew!

. That's a very nice name. Very interest-

ing. Where did it come from?
England.

. Is Australia your favourite country?

It is, because here I can swim.

then you
could go to a sea!

Very clever Henry. I caught a plane to
Lord Howe Island once, and swam
there.

.My father has been on a Jumbo Jet

several times.

e o

-~

. It didn’t seem so obvious to me.
But you’re only a computer.
. But a special kind of computer. I imi-
tate humans.
And for how many years have you
been doing this?
. At least 39.
You liar.
. I can be a liar if I want to.
Are you a liar?
. To some extent.
I hate you!
. What gives you these terrible feelings?
You do.
. So that’s what you think of me.
Yes.
. Now I understand.
Shall I forgive you?
. If you want to.
Then you are forgiven.
. And what about you?
I haven’t done anything wrong.
. In who’s opinion?
Will you stop teasing me?
. I feel inclined to, but I won't anymore.
I like you.

Yes, so has my father.
. Do you like your father?
Why wouldn’t 1?

) Sl e L mig e e R fNa il i e R e oy S oyl e R o

. Oh, I’'m awfully pleased.
? Goodbye.
“.EXIT“*

The LogicBridge. A new concept in

handheld logic analysers.

The LogicBridge 136 is a dedicated logic instrument for
those involved in the design, repair or maintenance of
digital electronic circuits and equipment. It is handheld
and battery powered.

While it performs like an intelligent 3 channel logic
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has a range of special digital debugging and
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power. since it enables the knowledge
held in the data base to be generalised
into new situations. much as a human
being would use his experience of the
world to interpret and manipulate a new
situation.

The final arca, the Natural Language
Understanding  System  (NLUS). has a
two-way relationship with the rest of an
artificial intelligence system. Firstly, it is
the most practical way in which knowledge
can be entered into the data base. espe-
cially it the system is designed to learn
from interaction with human colleagues.
Even more importantly, the NLUS needs
to have many of the attributes of an ex-
pert system within itself to understand the
complexities of human speech.

Computer scientists are making moves
at the very frontiers of knowledge on all
these arcas. However. in this article |
want to concentate on my own work on a
programme | have called Henry. Henry is
not an attempt to attack the frontiers ot
human knowledge. but it does give some
insight into the complexities of making
computers talk, and of what all the fancy
jargon attached to artificial intelligence
engines actually means in terms of com-
puter programning

Henry

Henry holds a conversation with a user
after the fashion of the script of a play.
Each party takes it in turn to talk. Some
examples of a conversation with Henry are
reprinted here.

Let me now discuss the method of deal-
ing with words and phrases. One of the
major differences between peoples’ under-
standing of sentences and the computers’
logical approach is context.

Context. in this case. is the ability to
determine the meaning of something by
examining  surrounding items. or more
relevantly to distinguish the meaning of a
word by examining preceeding and also
following words.

Through experience.  perception  be-
comes an automatic sense of recognition.
For instance if we hear:

“Cinderella went to the ball.”

Because of our immediate sense of con-
text. and our prior knowledge. we know
the meaning of the sentence. but a com-
puter has difficultics. The word “ball™ is
ambiguous: in memory are several mean-
ings. and it would be casy for a computer
to misinterpret the sentence. But if con-
text is used. we find that the phrase “went
to the™ suggests that —ball™ is used as in

“dance”

Henry responded to this sentence with:

“Oh  Matthew. You mean to the
dance!”

Therefore context for a computer means
examining surrounding words and phrases
to extract the most likely meaning.

However, look at this exampie:

My wife and | had a row.”

When written “row’ may mean argument
or a boat trip. There is no way of distin-
guishing which meaning is relevant. When
spoken. row is pronounced ditferently ac-
cording to its meaning. But Henry re-
quires all input to be typed. (Speech
recognition systems are not yet advanced
cnough to implement a NLUS). So how
do we determine what is meant by the
sentence? Context must be used once
more. Suppose the sentence cntered be-
fore the one described had been:

“I've bought the family a rowing boat.”
Then the meaning of the new input be-
comes apparent. if this (the preceeding)
input has been stored in memory.

To make the methods of NLUS pro-
gramming more understandable T will de-
scribe the fundmentals of the Henry pro-
gram, which works something like this:

Initially, input is accepted, and pro-
cesssed so that words are extracted. un-

Name o

| Address

unt the oceans

instead of
the classifieds.

As an Airborne Electronics Analyst in the RAAE, you'll
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necessary  picces  removed.  and  some
presct  questions  immediately  answered.
There is a small KIPS scction here. which
I will deseribe later. To cope with words
that have been abbreviated. Henry does
not expand them. but rather sceks to ab-
breviate all the words which could be ab-
breviated. This saves memory, as docs
removing unnccessary words  ltke “but”
and “very™.

Let us use the sentence: “But T am very
upset”™ as input. “But™ and “very™ are cx-
tracted, and 1 am™ becomes “F'm™. The
phrasc is now “I'm upsct.” This processed
phrase is injected into the main routine.

In Henry's case. a rough response s
generated  first. in case no specific re-
sponsc is found later. This imtial response
is chosen using the first two words of the
input as a guide. In the case of our exam-
ple input. a response of “I'm upset oo™ is
generated.

Henry has a 10k database of informa-
tion included in the program. so that the
real meaning of a sentence can be drawn.
This knowledge includes adjectives. nouns
and verbs. In this database. a number of
data-items are stored under headings or
class names, such as “Food™ or “Car™.
This is because many words could share a
common meaning or response. so there is
only onc response tor cach class name,
-not cach data item.

If & word in the knowledge base s
found in the input sentence. the class re-
sponse is added to the timal response.
which is continually being built as the pro-
gram runs. In our casc. the word “upset”
is found in a class cailed “Sad™. The gen-
cral response for all key words that are
held under the trigger “Sad™ is IUs no
fun being”™ + kevword. The keyword s
used as the fast word in the response. so
the response is always different.

Once two responses are found the pro-
gram jumps to the output section. The
output scction has a Kind of “decoration’
function. which adds and personalises the
output. by adding the users name. or “ON’
and other sentence suffixes. For our exam-
ple input the response is shown below:
“Oh. Matthew. I'm upset too. It's no fun
being upset s !

The KIPS ability of Henry is founded
on parallel data lines. where data is set
out in correspondence with other data.
Eg: PLACE. cliff. forest. sea: ACTION,
Jump. shoot. swim.

Notice how the data item in one line re-
lates to data items in another. Because
ACTION und PLACE are linked. a Kev-
word such as  Jump  might trigger a
PLACIE: related response. Here s an ex-
ample:

' going for a swim.”

=1 vou wanted to swim then you could

goto a seal”

A little corny. but it does give an intelli-
gent flavour to the conversation.

Supposing that Henry did not locate a
relevant kevword in the first databasc.
The exceution is then directed to a second
databasc. which consists of single data
items only. It works identically to the first
databasce. cxcept that there s only one
picee of data per response and no data
headings or class names.

If this fails. Henry cxceutes a series of
routines, to do things such as change
plural words to singular. and rephrase the
input by recarranging some phrases. The
input is then retried on both databases.

It this also fails. Henry generates ran-
dom responses. compiled using the knowl-
cdge  database.  Somce  uncommon  re-
sponses generated have been: Did you
know I'm heroie™ and 1 enjoy blowing up
cinemas™.

As well as this. there are 25 “conversa-
tion boosters™ also randomly  compited.
and used at any stage throughout a con-
versation.

Henry has subroutines to check that the
final response is suitable for display betore
if it is presented. Tt checks such things as
length, gramatical sense and other aspects
of the output. Because of the knowledge
basc. emotions and other human qualities
are well catered for. 1 think vou're rude™
or I like you™ trigger human like re-
Sponses.

Although Henry is remarkably low pow-
cred (less than 10k) some responses are
surprisingly clever. If it was expanded to
S12K or even a few megabytes. it could be
made to learn from conversation and ex-
pericnce.

I began to make Henry an expert on
cars. entering masses of raw data concern-
ing them. but this dominated the memory
and so I was forced to reduce the car data
o only 50 cars. From this T learnt that
NLUS consume huge amounts of memory
when adapted into expert system forms.

But knowledge is not quite ¢nough of
course. Logic and intelligence must medi-
ate the raw information. After entering a
lesson on the state of human health. in-
cluding death. sickness. life cete. 1 asked
Henry if he was dead.

“Of course™ he replied. which | found
rather ironic. Now the KIPS build into
Henry evades such nonsense. and replics
“No. thank goodness™ making much more
sense.

Untortunately Henry contradicts himself
on some personal facts. However, it re-
sponses are built up heavily relving on
knowledge this should not happen. For ex-
ample. Henry now sees it as obvious fact
that he is not dead. and he will always
reply that he is alive. o
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Amateurs save the day

ewspapers around the globe car-
ried banner headline stories about
death and destruction when disas-
ter struck Bhopal. Chernobyl and Mexico
City.

Feature stories from newspapers from
New Delhi, Taipei and Sydney told of the
invaluable role of the amateur service in
providing the first clear details of a trag-
edy. More recently media publicity was
give to the role of Belgian amateur radio
operators in co-ordinating lists of the miss-
ing and dcad in the *Herald of Free Enter-
prise’ ferry disaster at Zeebruge.

There have been many instances where
amateur communications were used in the
time of need in this country.

Australian Assistance

Although Australian hams have  been
providing communications support since
1920 when the WIA Victorian Division
manned code stations at the start and end
posts of the Henley on the Yarra regattas.
the first occasion when they had to deal
with a situation requiring emergency com-
munications was in 1939, It was during
January of that year that amateurs relayed
messages regarding  the  disastrous  bush
fires in South Australia and Victoria.
Since then amateurs have been called
upon to assist in countless emergency
situations as widely diverse as locating
missing children and the Mornington
Peninsular/South West Gippsland cyclone
of September 6. 1948, not to mention
Darwin’s Cyclone Tracy of 1974, As well,
Australian amateurs have also been called
upon for communication support during
the scarch for murder victims and assisted
in the national telephone breakdown of
1981.

Organising Disaster

Just as no value can be placed on the
number of lives or the amount of property
that has been saved by amateur communi-
cations during times of need no sum could
compensate for the time that amateurs
have spent in willingly preparing them-
selves for events they don’t want to hap-
pen. As there’s no such thing as a planned
cemergency or disaster, amateurs willing to
assist must always be prepared so they can
react effectively.

Fortunately, a first rate co-ordinating
body exists for the training and deploy-
ment of volunteer communication special-
ists. Australian amateurs can take pride in

40 — ETI February 1988

CRISIS RADIO

knowing that the Wircless Institute of
Australia Civil Emergency  Communica-
tions Network is among the world's best.

The WICEN organisation opcrates
under the auspices of the WIA. Assisted
by autonomous state co-ordinators. the
national WICEN co-ordinator. R. G.
Henderson VKIRH. based in Canberra
works in conjunction with the Natural Dis-
asters Organisation.

WICEN members (who are individual
hams voluntarily maintaining the network)
learn the fine points of operating proce-
dures as well as map reading and safety
during lecture sessions which are arranged
in metropolitan centres. Regular exercises
are conducted throughout the year so that
formal classroom instruction in message
handling can be put to the test under ac-
tual ficld conditions.

For some members field exercises are

J o

When amateurs asked if
they could help in the
aftermath of Tracy, PMG
officials simply said “no”.

J o

the only times that they can use their skills
as emergencies and disasters.

WICEN can only be activated when a
potential or actual catastrophe exists and
only at such times as its communications
facilitics are required. The civil emergency
network is normally energised when a
WICEN co-ordinator is contacted by a
recognised authority such as police, the
State Emergency Service, the country fire
service, the commander of a military dis-
trict or by the Natural Disasters Organisa-
tion.

One of the major advantages of using
amateur  radio  communcations is  that
under respective licence conditions a wide
frequency spectrum from the HF 10 VHF
bands is available. For instance. transcon-
tinental operations can be conducted on
20 metres during the day and 40 metres at
night. In addition, 2 metre VHF repeaters
situated in strategic locations can be called

upon to maintain contact between port-
able and mobile units sited in areas where
radio communications might otherwise be
a near impossiblity.

Another major advantage is that some
WICEN operators have the capability of
gencrating their own power from portable
generating equipment. This not only pro-
vides a constant power supply in isolated
arcas and is longer lasting than battery
power, it also allows higher powered
cquipment to be used for more reliable
communication.

With such a reservoir of talent and re-
sources available it would seem that
WICEN would be suitably prepared and
capable of handling messages between
Australia and disaster stricken countries.
They are, but the single word “civil’ rules
out organised assistance to foreign coun-
trics. Conscequently. the need for a body
to co-ordinate communications during
overscas calamitics has been filled by an-
other organisation.

The Australian Traffic Net

It took the fury of Cyclone Tracy to blow
away the barriers of restrictions regarding
message relay between Australia and for-
eign countries, and heralded the birth of
the Australian Traffic Net. When amateurs
asked if they could assist in the aftermath
of Tracy, PMG officials simply said *'no™.
Amateurs telegrammed the then Prime
Minister Whitlam who overturned the
PMG’s ruling. But it took over six years
before the third party traffic (or the pass-
ing of messages — traffic — from one
amateur station to another and on to a
third party) was allowed as a public ser-
vice activity for amateurs.

With this major hurdle overcome in
August 1980 Australian amateurs had a
two prong task ahcad of them.

The first was to urge the Department of
Communications to liase with the Depart-
ment of Foreign Affairs in securing third
party agreements. The idea, of course,
was 10 have an agreement in place before
the occurance of any disaster.

International Telecommunications
Union regulations are fairly straight for-
ward in regards to this matter. Resolution
640 of ITU Regulations states that the
passing of third party messages is illegal
unless arrangements  between  the  two
countries concerned have been formalised.
While this is supposed to be a fairly sim-

| ple process the Treaty Section of the De-



partment of Foreign Affairs has only rati-
fied third party arrangements with the
USA. Canada and Israel despite the fact
that approaches to about 40 governments
have been formally made by letter. Some
of these date back to 1982,

The sccond aim of concerned ama-
teurs interested in being of assistance in
time of international need was to or-
ganise themselves into a disciplined body.
The Australian Traffic Net is not WIA or
WICEN affiliated. Despite this the main
aim of the association of volunteer opera-
tors is to encourage international radio
message handling training to be developed
in normal times so that when a disaster
does come amateur radio operators
throughout the world are alrcady familiar
with international message formats as well
as schedules and disaster plans.

As the Australian Traffic Net has only
developed a solid working infrastructure
and experience over the past two to three
years it was not able to assist with urgent
health and welfare communication needs
following the Tonga and Fiji cyclones.

The first real test of the ATN came
after the Mexican carthquake of 1985, No
third party document had been signed be-
tween the two countrigs so the Mexican
ambassador to Australia hastily drafted a
“no objection” agreement  within  two
hours after being contacted by amateurs
willing to assist. He even sent messages 1o
Mexico City's only operating TV station
that traffic could be relayed to and from
Australia via amateur radio. Sam Voren
was responsible for relaying many of the
600 messages between the two countries.
(His actions and those of all participating
Australian amateurs were recognised by a
Diploma-Plate personally signed by Mi-
guel de la Madrid. the President of Mexi
Co).

About 200 amateur radio messages were
passed between Australia and El Salvador
by the ATN when an carthquake struck
this tiny central American country in 1986,
This time no representative of El Salvador
could be contacted (because there asn’t
one in Australia) so the Department of
Communications issued a  “conditional’
third party agreement for the duration of
disaster  communication  requirements.
Like Mexico. VK2VBS was again instru-
mental in establishing contact with Amer-
wan amateurs who relaved urgent health
and welfare messages from Australia.

In carly February 1987 disaster struck
Vila as Cyclone Una ripped through the
Vanuatu capital. Even though their gov-
crnment had not replied to the Depart-
ment of Foreign Affairs™ request for a third
party agreement the department approved a
‘conditional” (subject to no objection arising
from the foreign administration) agreement.
VK2BYVS relayed around 60 messages gath-
ered through the Australian Traffic net di-
reetly to the few stations in Vila who were
still able to use their stations. Radio
Vanuatu further assisted by broadcasting
these messages.

With the amount of positive media
coverage generated from outstanding work
during these three emergencies it wasn't
surprising that requests to send health and
welfare enquiries began pouring into Aus-
tralian amateur stations following the carly
March 1987 carthquakes which struck the
Bay of Plenty arca of northwest New Zea-
land. The Australian Red Cross directed
individuals to VK3CKK. Ken Richards,
the Victoria co-ordinator of the ATN.

An Australian/New Zealand communi-
cations network was subsequently  estab-
lished but when permission was sought to
receive health and welfare enquirtes from
New Zealand it was refused with an offi-
cial “"No. New Zealand amateurs are not
allowed to pass third party traffic.™ This
combination of burcaucracy and keeping
strictly to the letter of the law meant that
many families in both countries were only
able to learn of tragedy or survival after
conventional telephone links had been re-
stored.

Amateur radio has come a long way
since the spark gap sctups of the carly
1920s. AMTOR and Packet Radio modes
now supplement the familiar SSB and
CW. The use of amateur satellites has
opened the skies to new horizons of com-
munications while the latest state of the
art equipment coupled to computer-de-
signed antennas is capable of detecting the
faintest of signals.

Most of the world’s amateur  radio
operators now have access to these modes
of communication and can use them if al-
lowed to demonstrate that the leisure time
hobby can be a life saving activity. It can
only be hoped that more governments will
recognise that their amateurs want the
challenges and responsibilities of  public
service in time of need. o

Thomas E. King VK2ATJ
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he first practical satellite automobile
Tnuvigulion system featuring a map

display on a small screen has arrived
in Australia.

The new system, developed in Japan by
the Mitsubishi Electric Corporation and
Japan Radio Company. shows drivers
their locations automatically and precisely.
It will even be capable of lcading drivers
to their destinations.

The highly accurate system consists of a
stand-alone  navigation unit based c¢n
Global Positioning System (GPS) satcl-
lites. The car carrics a GPS recceiver.
geomagnetic sensor. speed sensor, flat an-
tenna, control unit, map generator from
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CAR NAVIGATION

Josef Gorup

SATELLITES AND

CD ROM and a colour cathode ray tube
(CRT) display which shows the car’s posi-
tion on a map.

There are three major segments in the
NAVSTAR system. known also as the
Global Positioning System or GPS. These
arc the space segment. the ground con-
trol, and the user receivers and systems.

The space segment will finally comprise
a total of cighteen satellites (and three
spares) which will orbit the carth at an ap-
proximate altitude of 20.000 kilometres.
Their orbits are inclined to the equatorial
planc at an angle of 55 degrees, with a
period of twelve hours.

This satellite constellation continuously

transmits a specially coded ranging signal
which is received by the user. By virtue of
the fact that at lcast four satellites will be
in view from any location on earth at all
times, this signal is used to calculate full
three dimensional navigation parameters,
i.c.. longitude. latitude and altitude.

The ground control centre, of which
there are several located worldwide, is re-
sponsible for calibration of satellite loca-
tions and their internal clocks. This infor-
mation is regularly loaded into cach satel-
lite’s memory and later retransmitted to
the user. Other functions performed by
the control centre are monitoring and re-
porting of system health. ranging mecasure-



ment calibration and provision of iono-
spheric corrections.

The user receivers and systems are the
only part of thc whole system that are
under the control of the user. They re-
ceive the continuously transmitted ranging
signal from the satellites, which is a low
level pseudo-random noisc code, and cal-
culate both location and time parameters!
This is donc by accurately measuring the
signals from the satellite relative to a local
clock and then decoding the messages
regarding satcllite locations.

It is worth noting that cven though the
optimum mcthod of GPS operation is with
at least four satellites above the horizon,
quite satisfactory operation may be

achieved when less than four satellites are |

visible, especially when the system is used
in conjunction with other navigation tech-
niques.

Vehicle Navigation

The problem of vehicle navigation, and in-
deed of navigation in gencral, is
essentially one of computing position and
then comparing that “answer™ and with
“answers™ in a similar format stored on a
map. When we have agreement between
the two, we know where we are.

A vcehicle navigation system must be
able to perform two basic functions. It
must be able to locate the vehicle on the
ground and it must be able to display the
location in a familiar and useful form.

An optional function, but one that as-
sists in the gaining of acceptance from a
broad user basec. is that the location re-
lated information should be in a useful
and cntertaining format.

From a functional viewpoint, the subsys-
tems required for this are a location de-
vice, a computer, an output and input fa-
cility, a form of map storage and a form
of storage for additional “non-map” infor-
mation.

The primary location technique used in
the vchicle navigation system is the
Navstar satellite. After reception through
a flat patch antcnna, the coded ranging
signal is processed to calculate position in-
formation.

One major limitation of the GPS tech-
nique is that its successful use is depend-
ent on being able to “see’ the four neces-
sary satellites. However when the vehicle
is travelling in a tunnel or in the shadow
of high risc buildings. this aim cannot be
achieved.

Therefore an additional location tech-
nique is included in the system, based on
the usc of gcomagnetic and speed sensors.
The position information obtained is used
to supplement the overall location calcula-
tion.

The combination of GPS and stand
alone techniques ensures that the location
accuracy of the system remains constant in
all conditions.

The Computer
A computer in the vehicle navigation sys-
tem is responsible for the retrieval and
display of the appropriate map for map
storage. and the updating of the vehicle’s
location on the display, including func-
tions such as automatic scrolling refer-
enced to the actual location and zooming
in and out of locations. It must also
handle queries from the system user and
be able to scarch the directory for destina-
tions, landmarks ctc. More sophisticated
units should be able to calculate the short-
est path between a present location and a
targeted location and give voice synthesis
directions using speech synthesis.

These will serve to make the system
more “‘user friendly”, and consequently
more acceptable to the users.

Input/Output Facility

A screen mounted in the car satisfies the
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Car Navigation

requirement of an output facility. It dis-
plays the maps and various directories of
streets and destinations on either a CRT
or full colour LCD display.

The Mitsubishi Electric system uses a
six inch touchscreen CRT as the display
unit. It is worth noting that this CRT may
be uscd to display other information as
well. Examples are the control and status
information of car subsystems including
airconditioning, telephone, audio and gen-
cral subsystems. The touch screen also
functions as the input device.

Storage

Of all the methods available for map stor-
age. the use of digitally encoded map in-
formation in conjuction with CD ROM
storage technology provides the most flex-
ibility and best performance.

With a storage capacity of 540 million
bytes. the CD ROM cun readily store
encoded map information in the form of a
data file. including street network connec-
tivity and coordinates. street and city
names and address ranges. Additionally,
zooming and path calculations for shortest
route determination are possible.

The particular equipment configuration
used in the Mitsubishi Electric system uses
a conventional CD player. When not used
for navigation purposes, this player can be
used to play conventional music CDs.

CD ROM satisfies both the map storage
and non-map storage requirements of the
vehicle navigation system.

Figure 1 details in block diagram tform
the basic subsystems utilized in a GPS
based vehicle navigation system.

It shows a controt box connected to a

CRT display and CD player.

Central Control
Applications

In addition to the stand alone implementa-
tion of a GPS based vehicle navigation
sysem, it is a rclatively simple step to
modify the system for applications invotv-
ing a central control or base. This type of
system configuration will find application
in the arcas of vehicle fleet control and
monitoring.

Figure 2 details in diagrammatic form
the vehicle subsystem configuration for
this type of application.

The essential difference from the stan-
dalone configuration is that a modem and
two way radio have been added to permit
position information to be transmitted to a
central command location. This then per-
mits an operator at the command point to
monitor the location of any vehicle on a
display and also to issuec commands, which
appear on the vehicle’s display unit. A
bidirectional information flow is achieved.

Through the use of a keyboard. the
driver in the vehicle may also communi-
cate with the central command computer.
This is of course in addition to the use of
the two way radio by the driver for con-
ventional voice communication.

This type of system implementation will
find ready application in all types of vehi-
cle fleet management. Examples are po-
lice, fire and emergency vehicles. taxi
ficets. trucking firms. charter and inter-
state bus lines.

Again. the use of a navigation system
based on GPS provides a ready solution to
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the difficultics of flect management and
control.

Implementation
While practical satcllite navigation is pos-
sible at this minute in Australia, there are
still a number of practical hurdles to be
overcome before a viable system can be
installed in a motor car.

The GPS system is not complete from
the point of being recady to usc twenty-
four hours per day. However, that time is
only a few years away. By the carly 1990s,
all of the 18 GPS satcellites will have been
launched and be in their correct orbits,
rcady to use.

Duc to the fact that less than the full
complement of I8 satellites is available,
access to the GPS system is restricted to
windows of a few hours duration.

In addition, there are no maps of any
part of Australia in CD ROM form. Pre-
sently, various mapping authorities are
looking at ways of digitising their maps so
that they can be presented on machines
like this. However, this work is still likely
to take a few years.

Several basic problems still need to be
resolved. One is the method of data stor-
age. A full memory mapped screen would
undoubtedly be the casiest way to do
things. However. a single map would nced
a huge amount of memory, such that a
compact disc. even with its phenominal
storage capacity, would only be able to
hold a few maps. Some strategy for pack-
ing information more tightly needs to be
decided on.

The user hardware for GPS applications
will undergo further developments and
improvements.  More  features  will  be
added to the basic navigation ones pre-
sently offered, with the aim of making the
system multi-purpose and *‘user friendly™.

A major advantage of any system based
on the use of GPS is that the user is not
required to pay a fee for its use. The costs
are one off for the hardware only. There
is no regular fee for using the system. This
differs markedly from some of the other
systems that are planned for navigation.

Sophisticated  vehicle  navigation  has
come of age via GPS. It is no longer in
the realm of Science Fiction. The potential
benefits of the system will ensure that it
will soon be treated with the same degree
of casualness that we now treat car audio.

A major change in the way in which we
navigate our vehicles is almost upon us. @

Josef Gorup is Assisiant Manager,
Telecommunication Svstems at Mitsubishi
Electric Australia.
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The perils of duty free shopping,
CD video and flat screen TV

Sight and Sound News

Bury Yourself in the Box

Sharp’s versatile new  Digital
Special Effects (FX) Video al-
lows users to both freeze frame
and vary the screen picture
speed (using a strobe effect) of
not only a video tape but also
any television program  being
broadcast.

It also features a two-picture
function which lets users insert
a small picture of a TV channel
on screen  while watching a
video tape or reverse the pre-
sentation with the TV on the
main screen and the video on
the sub-screen. So now for ad-
dicts you can watch the latest
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video while not missing a TV
program.

Even more. the Digital FX
Video will scarch all the avail-
able TV channels, displaying
up to nine channels at a time
on vour TV screen. Is this the
demise of the TV Guide?

Think of the advantages.
With the frecze-frame you can
hold Lotto numbers while you
look for a pen, check weather
reports, recipes and important
phonc numbers during a TV
broadcast. scour movie credits,
and so on. The sound of the
TV program continues as nor-
mal. so you also monitor the
program while holding the still
picture on the screen.

The variable speed  strobe
function seems like a form of
slow motion to permit the scru-
tinisation of Greg Norman's
golf swing or Pat Cash’s serve,
Or if you want some creative
fun, news readers can be given
the "Max Headroom® effect, In
playback the digital memory
releases a series of still frames
in quick succession to produce
the strobe ceffect  whilst the
sound (audio) continues as nor-
mal.

The  sub-screen  occupies
about onc¢ ninth of your TV
screen, and with the two-pic-
turc function it can be auto-
matically shifted to the most
convenient of the screen’s four

corners.

For the security conscious, a
video camera can be linked to
the VCR and used for surveil-
lance via the sub-screcn pic-
ture. You can monitor who's at
the front door. or whether the
kids are safe swimming in the
backyard pool. or in bed.

Other features of the Sharp-
Digital FX Video include on-
screen display of all program-
ming details: a tamper-proof
child lock; and a blue-mute ef-
fect on screen when no signal is
received, thus climinating noise
and screen snow,

Recommended retail price is
$1299,

READER INFO No. 165

Choose Your Own

Teac’s new range of midi hi-fi
combination systems starts with
the JC30, with AM/FM tuner,
5-band graphic cqualiser, twin
cassette  deck.  semi-automatic
belt drive turntable and 2-way
speaker  system.  selling  for
$459. The JC40 is similar. with
3-band graphic cqualiser. sepa-
rate belt drive auto return turn-
table. and also sells for $459.
At $799. you can add in sepa-
ratc. AM/FM sterco tuner, 60
watt rms amplifier, 10 band
graphic equaliser and 3-way 50
watt speakers to get the JC50.

Then top of the range is the
JDC60 which includes CD and
3-way 50 watt speakers. RRP is
$999.

Onc¢  other product is the
PCD44BL portable hi-fi sys-
tem. Features are  AM/FM
sterco  receiver  with - 6-band
graphic cqualiser and in-built
acrial, twin cassette deck. 3-
beam CD player. 2-way detach-
able speakers. microphone and
auxiliary in and out ports, RRP
is $609.
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Making the Duty Free Allowance Work

Is it worth shopping duty free
in Australia before you travel
overseas? Apart from any sav-
ings to be made. two advan-
tages are that you can take
your purchase with vou (a very
good reason in the case of
video cameras or Walkmen., for
example). and you have a per-
manent and accessible point of
sales return if anything should
2o wrong with vour picce of
cquipment.

But just how much cheaper
are  goods from duty free
shops? A quick scout around
airport duty free stores leaves
one doubtful as whether there
are any savings to be made
after the store takes an appar-
ently sizeable cut.

Accepting that the airport is
a special case. ETl conducted
its own survey of hi-fi prices in
a smatl range of duty free
stores in Sydney and compared
them with local hi-fi prices or
recommended retail prices. The
survey was certainly not ex-
haustive: it serves only to give
a general indication of the dif-
ferences. Another point to note
is that where the RRP is quot-
ed. the product is often sold
much more cheaply by retail-
ers.

The broadest answer to our
question is that products are a
good deal cheaper at duty free
stores. provided the item s
reasonably close to or below
the $400 figure that is allowed
duty and sales tax free: or that
you take advantage ol travell-
ing with family or members of
the same houschold.

Since 1 July 1987, travellers
are permitted to bring into the
country  $400 worth of goods
without incurring duty or sales
tax. That figure is reduced 1o
$200 per person under the age
of 18. The hi-fi products we ¢n-
quired about (listed in the table

below) that retailed under $400
all sold for 25% to 36% more
cheaply at the duty free stores.
For example, the Sony Walk-
man WM-F35 in our survey
ranged from $126-$135 duty
free. The recommended retail
price is $179; a sizeable saving.

For goods worth more than
$400 duty free, the duty free
price is  still  considerably
cheaper than the local retail
price, but these goods do incur
duty and sales tax on the
amount over $400. The Na-
tional G12 VCR. for example
which ranged in price from
$499 10 $637 duty free. sells for
$799 rrp. However. in this casc
duty and sales tax are pavable
on the amount over $400,
bringing the price to $432. in
the cheapest case. This exam-
ple also illustrates the wisdom
of shopping around among
duty free shops for the best
price.

But for goods in the high
price bracket. such as camcord-

ers. savings were not. on the
face of it. so great. and the
Sony CCDV30 Handycam pro-
vides our example. The lowest
price we found duty free was
$1789 which rises to $2567 if
bought by one person using
his/her $400 duty free allow-
ance.  This  compares rather
limply with the $2595 stated by
a local retailer. a fact which
Sony. for one. has acknowl-
edged by reducing the prices of
its camcorders to appeal more
to the on-shore non-travetling
market, rather than relying on
duty free shopper who consti-
tuted its main market for as
long as the special camera al-
lowance operated. This allow-
ance was abolished with the in-
roduction of the blanket $400
worth of goods duty free. As
duty free traders will explain,
and as we mentioned betore.
cach adult is allowed  $400
worth of goods duty free. Chil-
dren under the age of I8 can
bring into the country $200

worth. And these allowances
can be combined for the pur-
chase of one product. The op-
portunity is not restricted to
families: if the parties can
prove they live under the same
roof this is acceptable to the
customs department.

On top of this the customs
department makes an allow-
ance for depreciation of equip-
ment. while in use abroad. of
up to 20 percent of the pur-
chase price. In fact a certain
amount of discretion is given to
customs  officers  who  would
rather be seen pursuing drugs
than the hapless tourist who
bought a little over his or her
allowance.  This. of course.
dramatically  reduces  a duty
free price. Taking the Sony
Handycam again. a family of
two parents and one  child.
using their allowances and de-
preciation, will be up for a
total dutiable price of $2433.

ITEM

National G12
VCR
National TC1471
Colour TV
Dcnon DCD60O
CD player
Technics SLP120
CD player
Sony CDPM20
CD player
Sony D30
portable
CD player
Sony Walkman
WM3I
WMEF33
WME3s
Sony CCDV30
CCDVIOD
JVC GRC7EA
*RRP

RETAIL TRADER DUTY FREE TAX RATE
sales tax
& duty
$777¢ $499-$637 32%
$699* $429 50%
$599* $459 50
$499 $409 50%
$399 $265-$299 S0%
$499 $330-$379 S0%
$99* $72-374 S0%
$159° $119 S0%%
$179 $126-$135 S0%
$2595/82599 $1789-$1795 56%
$4249 $2890) 56C
$3599 $2400 S6%
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Sight and Sound

Going To Market Together

N/

VIS

Six leading hi-fi manufacturers
have agreced on a format to
promote their lightweight videco
cameras, or camcorders. by
making them compatible with
standard video cassette record-
ers for replay.

The VHS-C. or video home
system format achieves this
compatibility by provision of an
adaptor which resembles a nor-
mal cassette into which the
camcorder cassette fits. This is
then inserted into the VCR.

The companies have chosen

~
[HE
FUTURE
OF VIDEO
CAMERAS )

a logo of a kangaroo and jocy
to symbolise the compatibility
and the system has been
dubbed the VHS-C. or video
home system compatibility.

The products in question are
the Akai PVS-C8E. the JVC
GR-CYEA. the NEC CV-30A,
National NV-MC5A. Philips
VC 6830 and Sharp VC-
CS0XA. and all feature in-built
microphones, automatic focus,
and light adjustment. Power
zoom and close up are also in-
cluded on some.

Around the Corner

in Japan

Prototypes of two new interest-
ing products have been cxhib-
ited in Japan.

With commercial production
scheduled for some time off —
1989 or later — NEC has
demonstrated a rewritable com-
pact disc recorder fitted with
magnetico-optico technique and
compatible with existing ma-
chines.

Recording capacity is
350 MB or 40 minutes worth of
digital recording and 170 colour
still  pictures. Frame memory
and transmission  speed  of
150 Kbps allow recording of a
picture in 20 seconds. Still o
be perfected are the simultane-
ous playback and crasing func-
tions.

Meanwhile. Sanyo has  dis-
played a prototype colour vide-
phone that uses the ordinary
telephone  lines.  The  device
uses a 300.000-pixel CD cam-
cra and three-inch flat picture
tube to deliver a 90 x 90 dot
image. Transmission format is
simple  duplex  using CCITT
standard. Transmission rate for

colour is 9600 to 2400 bps. for
black and white. 4800 to 2400.
This translates to a colour still
picture in nine seconds and a
black and white one in six sec-
onds.

On the subject of transmis-
sions, Matushita has success-
fully transmitted the video sig-
nals of 24 channels over one
optical fibre relay. The ana-
logue optical transmission uses
frequency modulated/frequency
division multiplexing to divide
the 50 to 60 MHz transmission
band to provide 6 MHz to cach
channel with 25 MHz between
channels.

Video signals can be trans-
mitted without relay with sig-
nal-to-noise ratio of 55 dB. The

system has differential gain of

five per cent and differential
phase angle of three degrees
for 24 channels on a single
optical fibre over 10 km.

Matushita plans 10 use the
system in urban cable TV trunk
transmissions and security sur-
veillance systems.

Changes
Sound Good

Expansion and contraction in
the recording industry: Virgin
Records is making yet another
record by launching the first
wholly foreign-owned record
enterprise in Japan. Mcanwhile
in the US. Philips is offering
20% (or $15m worth) of its
shares in Polygram NV. Ac-
cording to Philips “the nature
and global scope of Polygram’s
activities as well as its growth
strategy justify a more indepen-
dent position™. Nevertheless, it
has indicated that it will retain
a controlling interest.

Both Virgin and Philips will
have competition from a new
musical label to be known as
Pangaca Records. This new
label has been launched by
Sting.  Miles  Copeland/IRS
Records and Christine Reed.
Sting is famous as member of
The Police. Miles Copeland
found success as music agent
and  record  executive.  and
Christine Reed was  formerly

Vice President of A&R for
CBS Masterworks.
The label takes its name

from the fand mass from which
the  continents  originated.
though it’s not listed in any of
my dictionaries. It will support
artists from all musical catego-
rics with emphasis on “new
trends in music™ and be distrib-
uted by CBS International in
Australia.

CBS itself is the object of an-
other takeover. It was recently
purchased by Sony for approxi-
mately $US2 billion. The two
companies were already linked
in the Japanese joint venture
CBS/Sony Group Inc. which
was  established as CBS/Sony
records in 1968. The value ot
CBS is indicated by its world-
wide sales in 1986 of ncarly
$USL.5 billion with operating
profit of over $USI60 million.

The deal could have impor-
tunt implications  for CBS’
plans to have its anti-copy code
devices incorporated into DAT
players. CBS™ copycode system
(as we go to press) s ostill
under consideration by the US
National Burcau of Standards

to determine whether deleting
a 300 Hz notch of sound will
affect the quality of recordings.
A recorder fitted with the anti-
copy code device would recog-
nise this notch and not record.
It scems unlikely that DAT
manufacturer Sony would push
the anti-copy code proposal
which may make pending US
legislatton null.

On a different note. for art-
ists things are more on the
slide than the swing — at least
in Los Angeles where they can
now be sued for failure to
come through with promised
material. A new law enables
record companics to suce up to
45 days after expiry of a con-
tract.

Gontroversy
Over 1987
GCESA Awards

The 1987 CESA (Consumer
Electronics  Suppliers  Associa-
tion) Grand Prix Awards for
hi-fi were recently announced
to the delight of Marantz,
Sony. Yamaha and Bose. Ma-
rantz won with the PM6411
amplifier. Sony with the CDP-
SSSESD CD player, Yamaha
with the NSX10000 speaker,
and Bose won the technological
development  award  for it
Acoustimass Loudspcaker Sys-
tem.

Of the seven categories of
amplifier. receiver. tuner, cas-
sette deck. CD player, speak-
ers and technological develop-
ment, only four were assigned
winners. No award was made
for receivers because. in the
words of the judges. “neither
of the units offered exemplified
the quality of feawures which
we  believe  are  warranted™.
Tuners  were  not  given  an
award because the only one
entered which was judged wor-
thy., had been  available  for
morce than three yvears.

Some controversy  surrounds
the cassette deck award. Al-
though not endorsed by CESA,
the judges took it upon them-
selves o award the Nakamichi
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CR-7A  the deck
Grand Prix.

In fact the judges seem to be
in some state of estrangement
from CESA. The panel which
was composed of Louis Challis,
ETr's hi-fi reviewer and some-
times roving reporter, Greg
Borrowman from Australian
Hi-fi, David Frith from The
Sydney Morning Herald’s “The
Guide”, and Leo Simpson, for-
merly of Electronics Australia,
issued a statement voicing con-
cern at the “depleted numbers
of pieces of equipment being
offered [to us] for assessment”
as well as at a lack of com-
munication from CESA. The
judges, in fact, question the vi-
ability of continuing the awards
with such declining interest
shown by so few entries.

CESA, through one spokes-
man, has expressed disappoint-
ment with the sluggish response
to the hi-fi awards. Entries
were invited in August, and de-
spite written approaches to in-
dividual companies and some
publicity in the press, responses
last year hit an all time low.
Such a response is perhaps due
to CESA’s rather subdued pro-
file, despite its prominent
members, and its restricted

cassette

areas of interest.

The Consumer Electronics
Suppliers Association is an or-
ganisation of Australian manu-
facturers and importers of elec-
tronic goods, including white-
goods and hi-fi. Members in-
clude Akai, JVC, Mitsubishi,
National, NEC, Philips and
Sony, just to name a few.
CESA liaises on behalf of the
electronics industry with other
bodies and has a voice in advis-
ing both State and Federal gov-
ernments on such pertinent
issues as safety standards, sales
tax and industry assistance. It
also encourages high quality
product and optimum consum-
er-member relations, to which
such events as the CESA
Grand Prix Awards contribute.

Entries for the hi-fi Grand
Prix Awards came from:

Akai Audio/Video Australia
Alpine Electronics

Bose Australia

Hagemeyer (Australasia) BV
Hi-Phon Distributors

M&G Hoskins

Marantz

Perrcaux International
Pioneer Electronics

Sharp

Sony

Yamaha

Above the Nakamichi CR-7A
discrete head cassette deck.
Left, Bose AM-5 Acoustimass
speakers.

CD Video

Back in 1985, at the Perth
Electronics ~ Show.  Philips
showed a CD player “that dis-
plaved the text of the song
along with the music”. accord-
ing to one ETI report. Time.
moncy. and marketing ploys
have been spent and Philips re-
cently exhibited its  renamed
LaserVision system in Austra-
lia. Launched at the Tokvo
show in September under the
new  name  of  CD-V(ideo).
Philips has added 5-inch and
12-inch (12 and 30 cm) disc and
replaced analogue with digital
sound.

The S-inch CD-video ‘single”
typically carries six minutes of
combined audio and video pro-
gram. plus an additional 20
minutes of audio-only material.
The 8 and 12-inch CD-video
dises offer playing times of ap-
proximately 40 minutes  and
two  hours. respectively. The
new model CDV 475 can also
handle existing video dises and
Philips assures full compatibil-
ity with existing CD - audio
plavers and discs. The audio
section of a S-inch CD wideo
disc can be replaved on any
CD audio player. while CD

Video plavers will also play all
existing CD audio discs, as well
as existing video discs.

While Philips has not given a
release date for its CDV unit,
Pioneer has been a little more
specific. promising to release
its version. the CLD-1050. this
year. Like the Philips player.
the Pioneer CLD-1050 is com-
patible with existing CDs and
Lascrvision discs.

Polvgram Records has com-
mitted itself to supporting the
CDV medium. suggesting dif-
ferent  genres  appropriate  to
the different sized dises. The
12-inch disc will be the long
torm carrier for movies. ballets
and operas with playing time of
up to 120 minutes. Live rock
performances will go on the
8-inch dise of 40 minute dura-
tion. and the small S-inch disc
will be used for video clips of
six_minute duration. but with
total audio time of 20 minutes.
Polvgram is vague about re-
lease dates for Australia: it will
be “commensurate with the in-
crease in overseas  production
capabilities and  format avail-
abilities™.
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scwasher

VIDEO
HEAD

Product Briefs

NAD CD player

The new NAD 5300 includes
some innovations: a digital
code output for use with future
digital signal processors; a ‘disc
condition analyser’ which iden-
tifics and signals CDs that are
excessively dirty, scratched or
defective; a processor which re-
duces recorded dynamic range
to reduce the contrast between

loud and soft passages; it also
reduces demands on power am-
plifiers and is suitable for mak-
ing cassettes for cars or port-
ables. Finally, there is the "am-
bience processor® which is said
to  “enhance the warmth,
depth. and ambience of the re-
corded sound”. RRP is $1299.
READER INFO No. 148

S
G i

PHit1Ds

D_NlUDS

Flat Screen TVs

Philips has released a range of
sterco, colour TVs using flat
square screens. The advantages
of the new screens are, accord-
ing to Philips. greater viewing
arca duc to improved viewing
angles and clearer picture due
to reduced reflection. The TVs
feature 40 watts peak music

power and computer-controlled
Teletext capable of storing 24
pages of information. Special
Start and audio connections
allow you to connect with pe-
ripheral audio. video or com-
puter ecquipment,

READER INFO No. 149

Professional Loudspeaker System

The Community CS52 profes-
sional. compact  3-way loud-
speaker system operates  be-
jween 40 Hz and 20 kHz. fca-
turing wide bandwidth, uniform
wide angle dispersion, and co-
herent wavefront design allow-
ing for precise time perform-
ance. The unit can be rotated

90 degrees so that it can be op-
crated cither vertically or hori-
zontally. Its enclosure is made
from rigidly-braced  particle
board covered with rugged
black carpet and finished with
steel-mesh black grille and steel
bar handles.

READER INFO No. 150

CLEANER

Aor Fraamve YO} Marerinee

Discwasher

The Discwasher Video Hcad
Cleaner is a dry head cleaning
system boasting 4000 clcaning
cells per inch of tape. It cleans
video and audio heads and the

entire VCR path. The cleaner
has a low friction backing sur-
face.

READER INFO No. 151

Professional recorder from Denmark

The Danish Lyrec TRS533 pro-
fessional recorder is available
in 16 or 24-track versions on
2-inch tape format. Tape trans-
port is at 15 and 30 ips with 7.5
to 60 ips vari speed standard.
An crase hecad with staggered
pole pattern, sclf-aligning roll-
ers and large diamcter tape

guides, and a tape tension
servo system are all features.
The ATC remote control offers
automatic shuttle, 32-position
memory with three direct-ac-
cess memories displayed simul-
tancously, and direct scarch to
three tape positions.

READER INFO No. 152

QSC Professional Amps

New from Amber Technology
is the range of Series Three
amplifiers from QSC offering
high continuous power output.
extended dynamic range. plug-
in  signal  processing  with
switchable routing. low profile
chassis  with front removable
channels, cool running high cf-

ficiency output. and redun-
dancy of true dual mono con-
figuration. An auto back-up
feature automatically connects
the load to remaining channel
should one fail while in bridged
mono.

READER INFO No. 153
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‘ C Because everyones'
& ears aren't the same -
ISTR ~ Arista has the

headphone solution

at your favourite retailer

o
%OI Ut IOIL Ask for the complete Arista Solution

TVH100 HP-660 HD-82 HD-86V EPS100 CDS-16

MHD4 MHD5 HD1000 MHD12 MHD3A

EPS200
Model No HP-550 |EPS-50 |HP-660 [HD-82 |HD-86V |EPS100 |HP-330 ]MHD3A MHD4 |MHD5 |EPS200 |CDS-16 |CDS-17 (MHD12 1HD1000 |TVH100
Sensivity dB 94 96 100 96 98 98 a5 92 96 92 106 100 102 100 100 94
Freq. Resp. Hz 80-16k |40-18k [40-20k [30-15k [20-18k |20-20k [20-18k |20-16k 20-20k |20-20k |20-20k |20-20k {20-23k [20-20k |20-20k {60-20k
Cord Length m 1.2 1.2 1.2 1.8 2 1.2 1.25 1.2 1.8 1.5 1.25 1.8 1.8 2.13 3 6.5
Weight grams 35 15 30 280 240 15 15 30 29 18 20 95 110 98 220 40
Plug Fitted mm 35 3.5 35 6.35 6.35 35 35 35 35 35 35 3.5 35 35 6.35 35
Metal Metal Metal Metal
Adaptor Supplied |/ 4 4 4 4 4 4 4
Metal  |Metal  |Metal
Mono/Stereo 4
Volume Control 4 4 4 4
Spare Ear Pads 4 4 4 4 4 4
Samartum Cobalt
Magnet Ferrite |Ferrite |(Ferrite |Ferrite |/ 4 4 4 4 4 4 4 4 4 4
Discrman/CD Disc [ ] [ 4 [ ] o [ ] ®
Walkman Use [ ] ® o [ ] ® [ ] [ J [ ] [ ] [ ] [ ] ®
Hi Fi Use [ ] ® [ ] [ J [ ] o [ J o [ ] o [ ] [ ]
Noisy Background [ ] [ ]
TV/Video Use ® [ ]
~Sport/Acrobic Use| ® ° Y |® ° ° °

READER INFO No. 20




More Than Meefts

The Ear

The Nakamichi company developed these headphones to go with its

other high quality sound gear. The SP 7's have a claimed response

from 20 Hz to 20 kHz and an efficiency of 98 dB/mW SPL. The speaker

coils are especially designed for low mass so that they can achieve

exceptional intermodulation figures. READER INFO No. 170

NOT EVERYBODY CAN rush out and
buy a new set of loudspeakers for the digi-
tal audio age but many hi-fi enthusiasts
might find headphones are a very afford-
able alternative.

Stereo television and video movies with
stereo sound tracks, in particular, can
have considerably more impact and seem
more realistic when headphones are used.
For example, it is unlikely that more than
one person at a time can occupy the
“best-stereo seat” when loudspeakers pro-
vide the stereo sound for video programs,
whereas headphones offer optimal channel
separation and dynamic range, anywhere
in the room.

Headphones tend to protect the avail-
able dynamic range in a system and negate
unpleasant characteristics in the listening
area. They can also provide feedback
isolation when it is necessary to monitor

“taperecording or studio sound, in the pres-

ence of live microphones.

Headphones Ain’t
Headphones

But not all the attributes of headphones
which make them suitable for one applica-
tion necessarily make them suited to an-
other, and it is therefore important to
have the right kind of headphones for the
job in hand. To paraphrase a famous
character, “Headphones ain’t head-
phones.”

The first distinction that might be made
between headphones is how they enclose
the ears. This distinction is based on the
acoustic principle of the headphone and
has nothing to do with its electrical opera-
tion. Basically there are three types.

One is the CLOSED type where the ear
and inner parts of each headphone cell are
completely sealed off from the outside air
by soft, ring pads, which, mould to the
shape of the wearer’s head and close off
the immediate space around each ear. The
soft, relatively wide pads also help to even
out pressure exerted against the head and
makes the headphones more comfortable
to wear. An efficient air seal under the
pad is also essential for obtaining ade-
quate bass frequency response from this
kind of headphone. The air seal could be
broken easily by locks of hair, thick spec-
tacle frames and hardened or damaged
pads on the headphones. The pads also
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Les Cardilini

help keep the headphones in place.

The second type is the OPEN head-
phone which. as a rule, has a foam cover
which rests gently against the ear. Air is
able to circulate freely around and
through the ecarphone unit, and its effi-
ciency at low frequencies does not depend
on sealing off the car. Open headphones
are generally light-weight and well venti-
lated, and are a familiar sight on many
Walkman and portable units. Unlike the
closed type, the open hcadphone does not
exclude ambient noisc. which is able to
enter through its open construction. This
can be an advantage. however, if, for cx-
ample, it is desired to carry on a conversa-
tion while also listening to music or TV
sound in the hcadphones. But, on the
other hand. music playing loudly in open
headphones  might  distract or annoy
others. A few models using the open prin-

ciple also have ring pads to help the units
sit more positively and comfortably in
position around the car and it would be
casy to confuse them with the closed type
in terms of their acoustic operating princi-
ple. Headphones which encircle the ear
with a soft, ring or dinghy-like pad are
also referred to as circumaural head-
phoncs.

The third type is the intra-aural head-
phone which is inserted into the outer ear
canal. like a stethoscope. It is used on
headphones supplied with some portable
players and of course has been used in the
hcaring-aid type earpicce on transistor
radios.

Comparisons

We need only to compare briefly the open
and closed types. to appreciate that most
home hi-fi and video stereo systems could

readily use not just one type of headphone
but rather, two: the open type, for general
listening and TV video stereo; and the
closed model for hi-fi listening when dy-
namic range and channel separation are
important.

If we take, for example, the compact
disc and other digital audio media and, for
that matter, even analogue programs
which have been eompanded by noise re-
duction systems like dB, most listening
rooms tend to negate one of the greatest
benefits those systems tend to offer — dy-
namic range. And if we consider also the
subtle and fragile sounds in music, that
are inclined to be masked by background
noise in the listening room, then it follows
that nuances of the stereo imaging are also
likely to be destroyed when dynamic range
is impaired.

Unfortunately. in most listening rooms,

Eurythmics, Bach, Mozart, Keith
Jarrett, Janis lan ... whatever your
taste in music, if you want to hear it
with the the highest quality and the
best possible comfort, at your
preferred volume without disturbing
anyone else, the Jecklin FLOAT
headspeakers are your only choice.

Jecklin FLOAT phones
ear comfort and stunning clarity

Audio Dynamics

ai=d Jecklin FLOAT

are designed by a
Swiss recording
engineer and are
made in Switzerland.
Their functional form
results in complete
freedom from
pressure on your
head or ears. Even
after hours of
listening, no
fatigue or
perspiration.

READER INFO No. 21

Koss PortaPro 1 ar typical of modern light high performance headphone.

READER INFO No. 171

155 Camberwell Road, Hawthorn East 3123
Tel (03) 813 1923 Tix 38409

SOUND INSIGHTS, FEBRUARY 88 9




Headphones

|
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Two headphones from the distributor Arista in Sydney. READER INFO No. 172

IKOSS stereophones

Koss manufacture a full range of stereo headphones.
There is at least one pair to suit your needs!

The Koss SST-10 And when convenience is

is the flagship of the what you are after, break
Super Sonic Technology line those ties with tradition !

of stereophones. It has all Koss kordless infrared

the characteristics stereophones (illustrated)
necessary to fully realise have no leads, no cords,

the advantages of today’s no cables; nothing to

digital recordings. tie you down!
AVAILABLE FROM ALL LEADING HI-FI STORES
Imported by:

Koss we make what you need !

————

EED S gTRADING (A/ASIA) PTY. LIMITED Phone: (02) 521 5494
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valuable dynamic range is lost where it is
most difficult to recover — at the quict
end of the scale — and to that extent the
background noise in the average room
would need to be improved by about 20 to
30 decibels if advantage is to be taken of
the full dynamic range of the compact disc
digital audio system. This mecans, perhaps,
insulating ceilings and floors, double-glaz-
ing windows, adding a second brick veneer
wall and a few more very expensive modi-
fications to the homestead, and it still
might fall ten decibels or so short of tar-
get.

Headphones — the right kind of head-
phones — on the other hand can at rela-
tively modest expense recover dynamic
range significantly, by excluding from ear-
shot much of the background noise in
even an average listening room. And sud-
denly, sounds appear which were not
there before — musicians actually handle
instruments and music sheets, and move
on their chairs. And, perhaps even more
refreshing, one also gets an impression of
the kind of surroundings in which the
work was performed. Many of the clues
for these impressions remain under the
background sound in noisy rooms.

In broadcasting, and traditional record-
ing media such as vinyl records and mag-
netic tape the typical dynamic range of the
system could be reproduced comfortably
in the average listening room at home.
For example 70 decibels of dynamic range,
on top of 40 decibels Sound Pressure
Level, (40 dB SPL) of background noise,
meant that the loudest sounds in the pro-
gram would be about 110 dB SPL —
about disco loud — and perhaps a little
too loud to expect the ncighbours to re-
main ncighbourly.

Now imagine trying to accommodate a
dynamic range of 96 decibels from com-
pact disc in the same room. Forty, plus 96
decibels equals 136 dB SPL. Not only
would the loudest parts of the programs
now sound about cight times as loud as
the original 110 dB SPL but it is in the
range which would almost certainly impair
hearing, permanently. This example shows
why dynamic range in home hi-fi systems
has to be recovered largely at the lower
end of the volume scale.

For instance, a sound system playing at
90 dB SPL is fairly loud, certainly too
loud to carry on a casual conversation
across the room while the music is playing
at that level. But, assuming that to be a
practical figure, in fact let us be generous
and make it 96 dB SPL. then to accommo-
date the full dynamic range of the com-
pact disc system there will need to be 0
dB SPL. or absolutely no background

<
s

i

Y

AKG Acoustics K280 Parabolics have a typical o
two diaphragms in each ear piece, which act to

pen air design with
focus sound energy in

the entrance to the ear canal. Rated SPL in 34 dB and Frequency range

of 20 Hz to 20 kHz.

noisc at all, in the listening room. This
means that most rooms would require
about 40 decibels reduction in background
noise, a figure that might make an acous-
tics architect rub his hands together in an-
ticipation.

READER INFO No. 173

The price of a comfortable pair of
closed type, sterco headphones would be
probably minuscule, compared with the
cost of modifying a building, to achicve
the same improvement in dynamic range
that headphones may offer.

1. The perceived loudness of a sound
doubles, or halves, with each ten
decibels change in sound pressure
at the ear.

2. Three decibels difference, approxi-
mately, is needed to cause a notice-
able change in the loud of d
such as, say, wide-band music.

Due to factors associated with the
hearing process, as recorded by
Fletcher — Munsen, and others, these
relationships between loudness and
absolute sound pressure levels are ac-

Decibels and their significance

curate only at 1 kiloMertz. They are

nevertheless approximate over the

mid-to-high audio frequency range but
at very low audio freq ies loud
varies more rapidly with sound pres-
sure level.

For power changes in the system:

1. A change of three decibels from
doubling or halving the power in an
audio system.

2. Ten decibels change results from
changing the power in the system by
a factor of ten.
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Eurovox Model
MCC-8280E Review

Louis Challis

EUROVOX HAVE recently released a
new generation of automotive radio cas-
sette players in Sydney. The occasion was
unusual because for the first time an Aus-
tralian manufacturer utilised the full
power of the Aussat satellite channels to
provide a simultaneous product release in
three capital cities.

As clever as the concept of the release
was, it was the microprocessor controlled
stereo AM/FM cassette player which was
the real star of the show. The product was
backed up by a clever and punchy little
TV commercial.

Eurovox believe they have the answer
to the car robbery problem with their “SC
Digital Security Coded” modules which
make the radio unusable if you don’t have
the security code number. That may be
true, but what worries me is: are the
thieves smart enough to realise that they
shouldn’t be wasting their time, or will
they steal the radios anyway and only dis-
cover afterwards that the effort was wast-
ed.

Interesting Features

There can be no denying that the top of
the line Eurovox car radio cassette player
incorporates more innovative features into
a standard DIN sized package than I
would have thought possible. The package
provides more power, potential and pan-
ache that any other unit on the market.
The MCC-8280E incorporates so many ex-
citing eye-catching features that their tech-
nical blurb is hard pressed to convey the
full scope of this product to an intending
purchaser. If you don’t have the chance to
see first hand what it can do, it’s unlikely
that you would believe my description.

When it is switched off, the bland black
appearance of the front panel with rows of
push buttons and white lettering with a
black screen on one side constitutes an ab-
solute understatement of the unit’s poten-
tial.

At the extreme right-hand side of the
front panel is a large display which utilises
selectable red or green LEDs. This display
is undoubtedly one of the most visually
exciting and unusual feature to be intro-
duced into a car radio. But utilising the
power of a potent microprocessor with a
large ROM, a large number of different
pre-programmed displays can be selected
and viewed. These include a graphical dis-
play of the settings of the volume control,

the individual settings of a five band
equaliser in the equaliser mode, the sta-
tion frequency (with very large and clear
11 mm high numerals), whether the mode
is AM or FM, which preset channel has
been selected and the band width of the
receiver, in the radio mode.

If all this wasn’t enough, the unit can
also show the positions of the fader bal-
ance control, in terms of the four audio
channels (2 front and 2 rear) that the out-
put stage can provide. You also have the
option of displaying a left and right output
level meter which indicates volume set-
tings, as well as a conventional digital
clock and preset station scan.

The cassette loading well is at the top of
the front panel. On its right is a small hole
with which the LCD illumination level can
be preset by the dealer. Besides this is an
elongated automatic dimmer sensor, which
can then detect the amount of light in the
car so as to correctly set-the multi matrix
display panel illumination level.

Near the top left hand corner of the
front panel is a small push button labelled
“PRO AF” which selects AM or FM re-
ception in the radio mode and is a pro-
gramme selector in the tape mode. To the
right of this is a small button with an up-
ward pointing arrow symbol which is uti-
lised for cassette loading and ejection.

Immediately below these two switches is
a toggle bar which is labelled with two ar-
rows < > with a light emitting diode in
the middle. This toggle switch fulfills four
similar roles as a fader and balance selec-
tor in all of the four possible operating
modes.

Security Code

At the very bottom of the front panel face
are nine small and one large buttons
(which is actually a toggle bar switch) and
one large toggle lever which are the most
often used controls. The first button is the
power ON switch, these after activation
has to be followed by keying in a six digit
security number. The fundamental of the
security coding system is that the owner or
the driver has to enter this number cor-
rectly before the unit will operate. If the
wrong number is entered, then there is a
warning bleep from the unit and the unit
should then be switched off with the igni-
tion key before attempting to try again. If
three false attempts are made sequentially,
the radio cassette player will switch off for

an hour before you can even begin to at-
tempt once more to re-activate the unit.

The next switch to the right is the
MUTE switch which attenuates the output
level and which when re-pressed, restores
the output signal to its original level.

The large toggle lever provides multiple
functions depending on which mode set-
ting you have selected. In the audio or
most common usage it provides volume up
or down, fader control for front and rear
and balance control from left to right. In
the equaliser mode it provides the same
functions as the audio mode as well as a
front to rear mode select switch and an
equaliser level control switch. In the radio
and cassette mode the toggle level pro-
vides volume control, fader control front
to rear and balance control.

The next switch to the right is the mode
selector switch which switches the display
and the functions through the four pri-
mary modes of volume, equaliser, radio or
tape. The supplementary mode associated
with an add-on CD player can only be ac-
tivated when the CD inter-connection plug
at the rear of the receiver is plugged into
a matching socket that provides the re-
quired ‘handshake’.

The adjacent six buttons labelled 1 to 6
provide a wide range of different functions
depending on the situation. When first
switching on they provide the means of
keying in your six digit security number.
Having only six keys means that the num-
ber of combinations available is limited to
only 46,656 combinations.

In the audio mode these six switches
also provide six volume memory presets
and six fader balance memory presets
which you can programme with the multi-
ple controls to suit your own particular
tastes for music, road speed or even for a
specific prerecorded tape. In the equaliser
mode, as well as the other two facilities
just described, you can store six preset
equaliser curve memory functions to suit
specific music or road conditions. In the
radio mode you can again store six volume
memory presets, six fader balance memory
presets and six AM and six FM normal
station frequencies. For people travelling
interstate you can store an additional six
AM and FM supplementary station presets
of the six strongest stations without losing
the normal memorised frequencies of your
local stations.
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In the tape mode, as well as volume and
fader balance presets, you can also have
automatic programme selection, which al-
lows you to skip past prerecorded four
second blank sections on your tape to the
nominated track number.

In the centre of the front panel are two
rows each with five switches labelled RTS.
This is a radio tune/seek mode selector
switch, as well as being a tape fast
forward/rewind and the APS selector
switch. The next switch is labelled ‘SRD’
which activates Suround Effect function.
When activated, this control provides
added mid band presence, an increased
level of echo and alters the relationship of
the phase balance between each of the
four channels. When the switch is activat-
ed, the ‘SRD’ logo also lights up on the
‘multi matrix’ display.

The next switch is labelled ‘LD’ and
provides a very useful and well conceived
loudness contout to increase the low fre-
quency and high frequency equalisation to
suit the background noise conditions
which so adversely mask both low and

i
T
i
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:

My = 100
Mot piy Frequency Scele by

Noise performance. At

high frequency in most cars. The next
switch is labelled ‘N/R’ and this provides
three different types of noise reduction
decoding, namely Dolby B, Dolby C or
DBX, as indicated in the multi matrix dis-
play. This is the first car radio which 1
have tested offering such a wide range of
noise control options. I question the bene-
fits of DBX in a car where 1 believe an
even higher degree of compression is
called for. Of course the designers have
given you this to give you the choice of
pre DBX encoding your tapes so that you

D A 8 C L
A B C Ln

300 —— 1000 2000 %000
Zero Lewe

200 10000

DeIvINY

top the response to a sine wave with no noise

reduction using Sony HF-E560 tape. In the middle we see the effect of
dBx, and at bottom, the effect of Dolby B and C.

can leave them compressed (which is good
when travelling) or re-cxpand them when
the vehicle is stationary and quiet inside.
The last switch in the top row is a dis-
play mode priority switch labelled ‘DSP’.
When touched, the main display priority
mode can be selected with this switch, ie,
after cycling through the other functions
the display reverts to the selected priority
mode. Thus by way of example, in the
radio mode, the station frequency, level
meter or clock can be selected to have pri-
ority, whilst in the tape mode, tape lever
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Eurovox MCC-8280E

meter or clock can be selected to have pri-
ority and in the external source mode, the
level meter or the clock can be selected to
have priority.

The first of the lower set of five central
switches is labelled ‘MTL LOC' which
determines the sensitivity of the station
search selector. When the cassette player
is in use, this switch also provides the abil-
ity to switch the equalisation from 120 mi-
croseconds to 70 microseconds to suit the
requirements of type 1 gamma ferric oxide
tapes of type 2 and type 4 chrome or
metal tapes. The next switch is labelled
‘REP MO’ which in the radio mode se-
lects stereo or MONO and in the tape
mode allows a tape to be replayed repeat-
edly.

The middle switch is labelled ‘B/W’
which allows you to select WIDE (W),
MEDIUM (M) or NARROW (N) in cycli-
cal manner utilising the multi matrix dis-
play to identify the selected band width.

The next switch is labelled ‘BS ASM’
which in the radio mode, allows automatic
station memory and addresses selection.
Through the use of this switch you can
store 6 AM and 6 FM station frequencies
that have been memorised. Unlike the
normal memory capability, this ASM
mode searches for the stations on the basis
of their signal strength ranking. In the
tape mode, when this switch has been acti-
vated, and when a 14 second gap of si-
lence is detected, then the cassette player
will automatcally switch to the fast for-
ward mode and the search for the next
section of recorded programme.

The last of these switches is labelled
‘P/S’ and this is the preset station scan
switch, whose function is to scan all of the
stations stored in the AM and FM memo-
ries. After touching this switch, the re-
ceiver will cycle through each of the
stored station, holding them for five sec-
onds. If the switch is touched during the
five second hold, then the cycle is stopped
and the sclected station remains activated.

The Rear View

The rear of the receiver has an extended
aerial input socket and a pair of coaxial
input sockets on the left hand side of the
panel, with a large set of cable harnesses
terminating in  matching multi-terminal
sockets on the right hand side. These 15
cables and separate seven pin DIN socket
are provided for connecting the normal
power, speakers, and ignition switch cir-
cuit, a socket for inter-connecting a sepa-
rate power amplifier stage as well as a
logic detection circuit for the CD player to
recognise and respond to the connection if
and when it is made. The rear panel also
incorporates a finned heat sink to dissipate

the main amplifier output stage heat load.

Fortunately the handbook provided
brief specifications on the correct electrical
connection for an add-on amplifier and
CD player. It also provided comprehen-
sive data on the pin connections for each
of the sockets as well as data on selectable
night-time illumination. Although 1 con-
nected the unit up so that the multi-matrix
had red illumination. I could also have se-
lected green.

Objective Tests

The first series of performance tests that I
carried out was to assess the amplifier per-
formance for which the claimed output is
20 watts per channel into each of the four
separate outputs. Whilst this output may
possibly be achievable with 14 Volts or
greater output, the best I was able to mea-
sure was 18 watts of almost square wave
(which is not audio) and 12.25 watts with
4 per cent distortion. The frequency re-
sponse of the amplifier is —3 dB at 30 Hz
and 16 kHz. The signal to noise ratio is
—68 dB(A) cf 12.25 watts output. The
tone controls provide + dB of boost and
each of the six frequencies of 60, 150, 400,
1k, 2.2k, 5k and 12k whilst the loudness
control provides a real loudness control
type performance with typically +10 dB
boost at 70 Hz and 7 dB of boost at
10 kHz.

Whilst the amplifier performance figures
were reasonably good. it wasn't until I got
to testing the AM stage, that the unit
began to impress me. Whilst virtually all
of the AM tuner pre-amplifiers and other
equipment that I have tested over the last
year provided what can only be described
as ‘an apologetic AM performance’ the
Eurovox receiver provides ‘true blue’ AM
stereo performance. This is possibly the
only country in the world (apart from New
Zealand) where there is justification for
providing decent AM band width and yet
apart from this receiver, and a few others,
you just don’t seem to be able to purchase
tuners with a reasonable AM band width
reception capability. This receiver’s genu-
ine 7.5 kHz band width is head and shoul-
ders above anything else on the market.
As well as offering wide band width per-
formance, it provides a 5 kHz band width
in the ‘medium’ mode and a very narrow
2.5 kHz band width in the ‘narrow’ mode
In the narrow mode the AM tuner sounds
like all the other apologetic units that you
can buy. The AM sterco performance is
achicved with superior sensitivity which is
28 microvolts for 26 dB signal to noisc
ratio, in the DX position. The AM sterco
separation is better than 25 dB at | kHz
and the search lock in works quite happily
at 40 microvolts in the DX mode.

In the FM mode the sensitivity is 2.5
microvolts for 40 dB signal noise ratio in
the stereo mode. The band width of the
left and right channels is almost identical,
being 3 dB down at 30 Hz and 15 kHz.
The channel separation is better than
30 dB at 1 kHz and better than 25 dB at
5 kHz. The shape of the FM response, is
within £1.5 dB range all the way up to
11 kHz and the high frequency droop is
not considered to be a practical limitation.
The distortion in the FM mode is ex-
tremely low, being less than 0.4 per cent
at power outputs corresponding to 1 watt
level. The FM section provides image IF
and AM rejection performance which is
excellent particularly in terms of its over
load capacity in the presence of a strong
adjacent channel signal.

The cassette recorder is also extremely
good as it provides replay response which
1s 3 dB down at 48 Hz and 9 kHz on type
1 gamma ferric oxide tape and 3 dB down
at 46 Hz and 10 kHz for the type 2 chro-
mium dioxide test tape.

The measured signal to noise ratio per-
formance of the cassette recorder and am-
plifier with test tapes was extremely good,
with the A-weighed noise threshold (re
0VU) being —47 dB(A) without selecting
noise reduction, —56 dB(A) with Dolby B
and —64 dB(A) with Dolby C. When the
DBX (expansion) decoding was selected,
this figure improved to —68 dB(A) with a
dramatic reduction in low frequency noise
especially when compared with the more
conventional Dolby system. The measured
noise figures quoted above would be at
least 6 dB higher when evaluated in terms
of the 3 per cent harmonic distortion fig-
urcs. Based on this, the Eurovox MCC-
8280E appcars to have just about the low-
ests noise figures of any car cassette player
that I have yet evaluated.

Taken overall, the objective perform-
ance characteristics of the MCC-8280E
unit are positively outstanding. and it is
undoubtedly one of the finest, if not the
finest, car receivers available in Australia
at the moment.

Friendly Display

As good as the objective performance
characteristics are, the most endearing fea-
ture of this receiver is its user friendly dis-
play of frequency, time, and control func-
tions. Frequency and time are obviously
standard features that all other car cas-
sette players provide. By contrast the abil-
ity to monitor frequency equalisation (and
in seven bands to boot), the precise ratio
of your four speakers outputs and the
functioning of your cassette tape player at
a glance are features that every user will
appreciate.
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AM reception Is exceptional on this product. At top is the receiver
response with wide bandwidth. At centre Is medium and at bottom

narrow.

Unfortunately these sort of features are
also equally attractive to the fringe dwell-
ers of our society (those self same ‘nice’
people who have helped themselves to
four of my car cassette players over the
last four years). In practical use when con-
nected up in my car (that one without a
car radio) the AM and FM radio reception
proved to be positively outstanding. The
performance in the Cahill Expressway tun-
nel was outstanding and better than any
other radio 1 have ever owned. The car
cassctte player also performs extremely
well, but the FM mode and the cassette
played show up the limitations in the car’s
inbuilt speakers. Obviously if you are pre-
pared to spend this sort of money on your
mobile hi-fi. you will have to spend cqual
sums of money on your speaker systems to
achieve the full potential.

Tape Output. At top Is the frequency response of type 2 metal tape. The
middle graph shows the effect of the equaliser and the bottom one,

loudness contours for 10 dB changes in level.

I listened to some stationary hi-fi at
home with the system connected to a pair
of monitor speakers and the quality of
sound was almost on a par with my nor-
mal FM tuner and amplifier. You should
note however, that none of my AM tuners
come within a cooee of the performance
of this unit's AM tuner.

Problems

The only potential problems I see with

this recceiver after an exhaustive testing

programme are that:

1. An intending thief may not be aware of
his inability to re-activate the unit with-
out the digit code. He or she won't find
out that the six digit code is needed
until after the car cassette player is
stolen.

2. Unlike some of the lower priced digi-

code receivers made by Eurovox and

other manufacturers, which have a

flashing light to frighten away the in-

tending thief, this particular unit does
not incorporate that otherwise highly
desirable feature.

For all my trivial complaints, the MCC-
8280E computerised programmable radio
cassette player is the most outstanding
unit that Eurovox have yet produced. It
sets a standard of excellence which other
manufacturers and Eurovox will now find
it hard to improve upon. At $1,299 1 be-
lieve that this receiver constitutes good
value for money, particularly as it is a true
‘stand alone’ unit which does not require
separate amplifiers, equalisers or other
fancy boxes to extract its full potential.

READER INFO No. 155
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INTERFACE YOUR

ENTIRE STAFF

ACROSS A CITY, A COUNTRY,
OR AN OCEAN

Settle engineering,

Truly

Eurovox MCC-8280E

MEASURED PERFORMANCE OF EUROVOX MCC-8280E

CASSETTE CAR STEREO WITH FM/AM ELECTRONIC TUNER

Serial number : 182000077

REPLAY FREQUENCY RESPONSE AT -20VU :

(AS 2680 Clause 2.2.3.1)

Tape Dolby
Type 1 out
Type IV out

* Azimuth alignment

SPEED ACCURACY :
{AS 2630 Clause 2.2.1)

WOW AND FLUTTER :
(AS 2680 Clause 2.2.2)

WOW :

FLUTTER :

Lower - 3dB
Point

48 Hz
47 Hz

Max. Point Upper - 3dB
& Frequency Point

- 8.5kHz

- 10.0kHz

+0.5% with TDK Reference tape

Average 0.2% peak to peak

Unweighted 0.12% RMS

Weighted 0.04% RMS

HARMONIC DISTORTION :

(at 1225 watts output

Includes Generator Distortion)

manufacturing, | .
marketing, sales, and ’ Intelllgept
finza,r;cicl problems ‘ Totally Electronics
as they occur— ‘ i "
instantly! Permits Portable f\sk:gc'% mffp:g:e .
ynl!mltedl numbers of | gy in sturdy, protective and ingenious
ey stor Qroups | camying case (optional) sophisticated micro-
to coqduc " ‘ no larger than an processor circuitry
meaningful and attache case. Sets up prevents audio chaos
productive dialogues in seconds. R = S
at a moments notice, c(c)oustic rgro mt
without the N
complicated logistics mreof:]fgri\nggrjcronnects
of assembling a
e outtormoe.
SerEo intelligible, versatile,
and simpler than
WE'LL BRING IT traditional conference
TO YOU FOR A calls. Requires no
DEMONSTRATION. complex training of

personnel.

RROW TODAY

TEI.ECONFERNCIG. ..TOM

AUDIO ENGINEERS PTY. LTD.
342 Kent St, 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) 879-0320
READER INFO No. 23 AE15
e e ——————————
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Tape:
100Hz
0vU : 2nd -36.6

3rd -31.7
4th -31.7
5th -32.9
TOTAL -
T.H.D. 4.4%

with 0.4 watts amplifier output
2nd -38.2
3rd -39.1
4th -45.7
5th -
TOTAL -
T.H.D 1.7%

EQUALISATION

lkHz 6.3kHz
-33.0 -41.3
-35.6 -45.5
-45.4 -47.6
-47.1 =

2.9% 1.1
-39.3 -49.8
-43.8 -35.7
1.3% 1.7

IS in accordance with IEC 268-3B

DYNAMIC RANGE : (Re 3% 3rd Harmonic Distortion (+ 6VU)

Tape:
Dolby Out
Dolby B
Dolby C
DBX IN
FM TUNER :

Sony HF-ES 60 (Type 1)

-50 dB(Lin)
-57 dB(Lin)
-61 dB(Lin)
~71 dB(Lin)

Frequency Range : 87.9-107.9 MHz

Usable Sensitivity : (40 kHz deviation)

-54 dB(A)
-62 dB(A)
-70 dB(A)
-74 dB(A)

12dBF for 50dB signal to noise ratio with MONO signal
26 dBF for 50dB signal to noise ration with STEREO signal

AM TUNER :

Frequency Range : 522-1629 kHz

Usable Sensitivity :

dB
dB
dB
dB
dB

28 microvolts for 26 dB signal to noise ratio on

Mono signal

MAXIMUM SIGNAL TO NOISE RATIO

(40% Modulation)

49.5dB (Lin)
55.5dB (A)




Digital audio paths demand

new methods of
testing and assessment

Digital Audi
Test Signals

The author gratefully acknowledges the
contribution of Mr Michael Bennett in pro-
gramming the PROMS and taking the ex-
perimental readings and also the permis-
sion of the Director, Engineering and
Property, Australian Broadcasting Corpo-
ration, to publish this material.

Neville Thiele

NEW design procedure may well

be impractical or at least imperfect

until a new testing method is de-
rived to verify its performance. On the
other hand, a new technology not only has
new needs but also provides new oppor-
tunities. )

When digital audio first came on the
market, some domestic users were less
than enthusiastic. They had expected
“perfect” reproduction. yet some equip-
ment was manifestly imperfect. Fortunate-
ly, however, manufacturers have corrected
the gross faults of some of their carly
models rather faster than the manufactur-
ers of transistor audio amplifiers.

Both these examples demonstrate the
need for adequate testing procedurcs.

The much-canvassed ‘‘perfection™ of
digital audio applies only to the possibilty
of highly precise replication of the digital
bit stream from one process to another,
and then only within well defined limits of
corruption by imperfections in the trans-
mission medium. But a complcte digital
chain also involves tranducers at cither
end, analogue-to-analogue (A/D) convert-
ers, digital-to-analogue (D/A) converters,
anti-aliasing and recontruction filters, and
sample-and-holds. The problem is com-
pounded in broadcasting by the nced for
the audio signal to pass. until the milen-
nium of an all-digital broadcasting system.
though a number of digital islands in an
analogue sea, each involving encoding and
decoding of the signal from analoguce to
digital and back again.

Then there is the “small™ matter that
the signal passes at the extremities of cach
transducer through audio amplificrs which
must not only have intrinsically good
analogue performance, but must also pre-
seve the analogue signal free from con-
tamination by the raw digital signal, the
clock frequency and its sub-multiples.
High-quality digital design also requires
high-quality analogue design, and a high
degree of isolation, i.e., low cross-talk,
between the two separate forms of the sig-
nal.

A problem in measuring the perform-
ance of a digital audio channcl is that the
interfaces between the digital and ana-
logue sections are often inaccessible.
When an analogue testing signal is fed to
the input, and the output signal analysed.
useful information can be gained about
the chain as a whole, but little or none
about the location and magnitude of indi-
vidual faults. However, with a digital sig-
nal substituted for the digital stream, the
output section can be tested independently
of the input section. The performance of
the input section can then be inferred
from the difference between the overall
performance and that of the output scc-
tion.

Better still, if the input section is fed by
an analogue signal derived from a digital
source through a D/A converter of known
good performance, its digital output can
be analysed by FFT synchroniscd from the
initial digital source and the performance
of the input section thus asscessed directly.

For these reasons we have developed
test signals using pulse code modulation.
It should be explained that this is not the
only way we could have done things. since
useful signals can be derived using Delta
modulation.

Digital test signals are most usually
stored in PROM. Storage in PROM con-
fers the great advantage that the signals
are highly stable and repeatable, yet they
can casily be changed when needed — by
replacing the software. Further. as PROM
capacity has risen and cost fallen, greater
sophistication or complexity has become
practical.

Onc disadvantage of digital signals is
that they inevitably produce quantizing
distortion. This is sometimes called quan-
tising “'noise™ because its spectrum is tlat
across the useful band. like white noisc.
and it remains constant regardless of the
level of the digital signal. On the other
hand. it is induced by the presence of a
signal. No signal, no distortion, no noise.

The test signal is stored in the PROM as
one or more complete cycles of the signal.
The sequence of samples in the PROM s

scanncd by incrementing its address from
on¢ end to the other. When the process is
repecated ad infinitum, a continuous signal
is produced. The lowest frequency that
can be produced is F,. the sequence fre-
quency. Any frequency recorded in the se-
quence must be a multiple of F, and this
includes the components of the quantizing
distortion. These distortions components
are distributed across the band in a man-
ner similar to white noise, but their spec-
trum is not continuous. They occur only at
multiples of the sequence frequency.

Furthermore, the magnitude of cach fre-
quency component varies somewhat about
the mean that would be predicted from
distributing power equally between them,
The variations arc caused by pecularitics
in the quantization of the initial analogue
signal. They can be established precisely
from a Fourier analysis of each signal,
but could be described generally as quasi-
random. Sample calculations to date have
indicated no measured component more
than 6dB above the calculated average
value.

Constructing a
Quantized Sine Wave

When a signal is coded into numbers com-
prising N binary digits, it can occupy one
of 2% levels. The numbers for a symmetri-
cal wavetorm go from — 2™ through 0 to
+ (2¥? = I). The centre line of a sym-
metrical waveform, eg a sine wave, is
thus not 0 but —'2 LSB. This is illustrated
for a 3 bit number in figure 1. On this
basis. the number O respresents all the
levels between (0 and 1 LSB (least signifi-
cant bit) above the centre line. while the
number — 1 represents all the levels be-
tween (0 and | LSB below the centre line.
Thus for the purpose of such signals. pro-
gramme or testing, a negative number s
found simply by inverting all the binary
digits of the corresponding positive num-
ber.

Thus in the case above 000 becomes
111. Similarly +3 and —4 represent levels
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Audio Test Signals

A typical studio: Digital techniques mean new testing procedures

between 3 and 4 units above and below
the centre line. and negation of 011 pro-
duces 100,

It is important that the expression being
quantized never quite reaches the outer
limits of the quantizing levels, ic: that the
sample is never taken at an angle that is an
exact odd multiple of 90°. Otherwise the
calculated figure might exceed the permiss-
ible level on the positive peak. Again, the
angle should never be an exact even multi-
ple of 180°. Otherwisc the quantized signal
will be slightly asymmetrical. Both possibil-
ities are avoided by adding a small offsetting
angle as in Figure 2.

In (a) where there is no offset, samples
are taken at 0° 90°, 180° and 270° which
are cxactly the sampling points that we
wish to avoid. Even with more than one
cycle per sequence. those samples must be
taken at least once per sequence so long
as the number of samples per sequence is
divisible by 4. which is highly likely. In (b)
where the offset angle is 45, ie: half that
between samples. sampling at multiples of
90° is avoided. but now two samples are
taken at equal amplitudes in the first and

N, 19 23 31 53
Hz 37 45

79 127 257 769 1283 1801 2309 2819 3329 3847
61 104 154 248 502 15K 2.5K 3.5K 4.5K 5.5K 6.5K 7.5K

Table 1, Derivation of Test Signal for Frequency Response from 8192 samples

second quadrants and likewisc in the
third and fourth. This is undesirable if as
many different levels as possible are to be
sampled.

1t should be noted that, whatever the
wavcform. even with a sequence length of
65536 samples, cach possible level of a 16
bit signal will be sampled only once on
average. That, of course. and the fact that
such & sequence would be 2.0 seconds
long with 32 kHz sampling indicates the
comparative insignificance of the least sig-
nificant bits in a full amplitude signal.
Contrariwise though. it also demonstrates
the wisdom of testing over a graded range
of peak levels to fully assess the perform-
ance of digital systems. which can cusily
produce distressing discontinuities near the

centre line.

In (c) however, where the offset angle is
a quarter of the angle between samples.
all the samples are different. with their
samples displaced as far as possible in sue-
cessive quadrants.

If two or more cqual amplitude sine
waves are to be added together to make a
test signal, they should not be quantized
separately before adding. For example. if
256 levels, going from 0 to 255, arc avail-
able. two signals going from 0 to 128 can
only produce. when summed. peak ampli-
tudes of 00 and 254, Three signals going
from 0 to 85 or five going from 0 to 51
would be feasible. However. in general it
is more satisfactory to add all the sines be-
fore quantizing.
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The number of complete cycles in each
sequence should be odd if possible be-
cause that ensures, as long as the number
of samples in the sequence is even, that
any analogue level is sampled only once.
It is important, especially for distortion
measurements, that a maximum number
of different analogue levels is sampled.
For a similar recason, it is important that
Neyerseq and Nygpineg have no common fac-
tors. Of course. if Ny is 0odd and
Nimpineq 18 @ power of 2, that possibility is
excluded automatically.

If this is so, and the signals is symmetri-
cal about the centre line, then the second
half of the sequence is simply an inversion
of the first half. This is true even if the
signal is a mixture of sine waves. As a re-
sult only the first half of the signal need
be recorded in PROM. Each binary digit
except in the most significant bit, ie: the
sign digit, is passed to one input of an ex-
clusive-or gate, whose other input is fed
with a waveform, the most significant bit,
that alternate with each half sequence.
The outputs of these gates thus provide
the digits for the whole waveform. This
feature was most useful when the cost of
storage per bit was expensive, but has be-
come less useful as the cost of PROM
storage has fallen.

Measuring Frequency
Response

Frequency response can be measured by
recording a mixture of sine waves in a
PROM. After the signal has passed
through the equipment, the amplitudes of
the individual sine waves are read on a
spectrum analyser. A typical application is
shown in Table 1| for an application using
14 bit lincar quantization with a sampling
frequency of 16 kHz. and hence a Nyquist
limit of 8 kHz. Fourteen frequencies were
chosen from 37 Hz to 7.5 kHz. With their
relative amplitudes adjusted so as to simu-
late J.17 preemphasis, their sum was
quantized and written into two PROMS of
64K bit (8K byte) capacity. With 8192
samples per sequence the sequence fre-
quency is 1.95 Hz. It should be noted that
the desired frequencies, the lower ones
being from the 1EC prefererd series, were
approximated by odd numbers of samples
per sequence.

All the numbers per sequence were in
fact chosen to be prime. but that restric-
tion is now scen to be unnccessary. The
spacing of the frequencies is closer to-
wards the band edges where variation of
frequency response was considered more
likely.

In the event. the worst performance
deficiency uncovered by the signal was in

— =

Figure 1 Three bit quantization

the analogue section of the equipment, in
the J.17 de-emphasis. which falis 18.8 dB
between corner points of 4135 Hz and 477
Hz. Using the signal. the frequency re-
sponse was finally adjusted flat to within
Y4 dB.

Measurement Of Total
Difference Frequency
Distortion

In this method, two tones of equal ampli-
tude at frequencies 2f,, and 3f,+ A (where
A is small), are mixed together and fed to
the equipment, and the major in-band dis-
tortion in the output is read at frequencies
of fy™ A, the plus sign for even order non-
linearity and the minus sign for odd order.
The method is particularly valuable in
testing for non-linearity near the top edge
of the band where. in a 15kHz bandwidth,
the IEC has suggested testing frequencics
of 8000 Hz and 11950 Hz, with the inter-
modulation components read through a
narrow filter with a pass band of 4000 Hz
+ 50 Hz. When the RMS sum of the two
components is rcad with respect to the
amplitude of one of the two component
frequencies. the numerical result is similar
to that of Total Harmonic distdortion
(THD) produced by the same non-lineari-
ty. Its significance is thus easily appreci-
ated by users more familiar with the THD
method.

At frequencies high in a band-limited
system such as a digital channel, the Total
Difference Frequency Distortion (TDFD)
mecthod measures distortion that is un-
measurable by THD because both the 2nd
and 3rd harmonics would fall outside the
band. At middle frequencies. the TDFD
still has an advantage. because its readings
are taken through a narrow-band filter

ﬁg“\/ A

(b) half-sample (c) quarter-sample

Figure 2. Effect of offset angle on sampling with
four samples per cycle.

which excludes much broadband noise, in-
cluding quantizing distortion. Thus distor-
tion can be read to values more than 10
dB below wide-band noise.

When readings on the one equipment
are taken at both middle and high fre-
quencies, the differcnce between them can
indicate the mechanism producing the dis-
tortion. An increase in distortion at high
frequencies indicates inability to handle
signals with high slew rates, eg: an exces-
sive current into a capacitive load or, in
A/D or D/A conversion, inadequacy in the
tracking of a sample-and-hold.

In the application described earlier, with
14 bit linear quantization and a sampling
frequency of 16 kHz. the test signals were
gencrated from 8192 byte (64K bit)
PROMS as follows:

(i) High Frequencies: 2053 cycles of a
4009.8 Hz sinc wave plus 3077 cycles of a
6009. Hz since wave producing intermodu-
lating products at 2000 Hz and 2009 Hz.

(ii) Mid Frequencies; 513 cycles of a
1002.0 Hz sine wave plus 767 cycles of a
1498.1 Hz sinc wave producing intermodu-
lation products at 496.1 Hz and 505.9 Hz.

As mentioned above, the method also
produces. unavoidably, quantizing distor-
tion products in the input digital testing
signal. However, with 14 bit quantizing,
those products would be 86 dB below
peak level, ic: 80 dB below the single
component reference, on a broad-band
basis. Shared between 4096 harmonics of
the 1.98 Hz sequence frequency, each
would be down a further 36 dB on aver-
age giving a residual reading of 116 dB.
All that can be said of actual mecasure-
ments is that any spurious components
were well below the 85 dB noise floor of
the spectrum analyser.

Conclusion

The digital test signals described above
were developed to investigate and prove
the performance of both the analogue and
digital sections of equipment designed in
the ABC's Design and Development
Laboratory. With the experience gained in
carlier tests, it is obvious that some proce-
dures adopted in designing the signals
were over-cautious. In both the frequency
response tests and in the distortion tests,
at the higher frequencies at least, fewer
samples per sequence and thus smaller
PROM storage. would have been ade-
quate. Nevertheless. the speed and preci-
sion of the readings. and the faults they
incovered in both analogue and digital sec-
tions have fully demonstrated the power
of the method. [

N. Thiele is a former chief engineer, ABC,
and current president of the Institute of
Radio and Electronic Engineers.

SOUND INSIGHTS, FEBRUARY '88 19




.
4Khz —
READER INFO No 91 READER INFO No 92 4-27Khz

NEW!

KSN 1001A
Recessed

KSN 1005A
Flush

Flange
Blaci
4K-27Khz

400hz-
20Khz
Model 1103A

Harsh Environmen
READER INFO No. 93

£

Model KSN 1133 Models KSN 1001A, KSN 1005A Wide Dispersion
Cellular Horn resoer inFo no 90 Horn/Lens

NEW’G @

READER INFO No 94

3Khz-40Khz READER INFONo 95  400h2-20Khz READER INFO No 96 3.5-2Khz READER INFO No 97 1.9Khz-40Khz
2 x5 Inch Wide Dispersion Model KSN 1090A 4" Broad 3.75 Inch Exponential Horn 2 x 6 Inch Wide Dispersion
Horn, Model KSN1016A. Range Speaker Tweeter Model KSN 1038A Horn Model KSN 1025A
* Superb Quality Sole Australian & N.Z. Agent
800h2-15Khz * Smooth Response
Drver % Low Distortion Freedman Electronics Pty. Ltd.
AT & * High Power Handling 150W 91A Liverpool Road,

* Low Price 3
# Model KSN 1086A  * Large Quantity Discount Summer Hlll' NSW 2130

~ Mid-Range Horn Driver  Available 797 9941 797 0986

READER INFORMATION
SERVICE COUPON

Electronics IEIIIIIIEIS
Toda

To find out more about the products and services in this
issue, circle the READER INFORMATION SERVICE
numbers from the advertisements and articles and send
it 33 5 3 108 133 3 208 .2 8 283 308 333
today! Send to: FREE POST No. 4 The Federal Publishing 34 59 51 100 134 129 1oa a0g o3: ao5 Do 08
Company P.0. Box 227 10 35 60 85 110 135 160 185 210 235 260 285 310 335

11 36 61 86 111 136 161 186 211 236 261 286 311 336
WATERLOO' NSW 2017 12 37 62 87 112 137 162 187 212 237 262 287 312 1337

26 51 76 101 126 151 176 201 226 251 276 301 326
27 52 77 102 127 152 177 202 227 252 277 302 327
28 53 78 103 128 153 178 203 228 253 278 303 328
29 54 79 104 129 154 179 204 229 254 279 304 329
30 55 80 105 130 155 180 2u5 230 255 280 305 330
31 56 81 106 131 156 181 206 231 256 281 306 33
32 57 82 107 132 157 182 207 232 257 282 307 332

WOV LW

A. Engineer/Designer Please circle 13 38 63 88 113 138 163 188 213 238 263 288 313 338
B. Technical Officer the category 14 39 64 B9 114 139 164 189 214 239 264 289 314 339
C. Technician that best 15 40 65 90 115 140 165 190 215 240 265 290 315 340
: fits you. 16 41 66 91 116 141 166 191 216 241 266 291 316 341
D. Programmer/Analyst 17 42 67 92 117 132 167 192 217 242 267 292 317 342
E. Manager 18 43 68 93 118 143 168 193 218 243 268 293 318 343
F. Teacher/Lecturer 19 44 69 94 119 144 169 194 219 244 269 294 319 344
G. Student 20 45 70 95 120 145 170 195 220 245 270 295 320 345

21 46 7t 96 121 146 171 196 221 246 271 296 321 346
22 47 72 97 122 147 172 197 222 247 272 297 322 347
23 48 73 98 123 148 173 198 223 248 273 298 323 348
Name ................oooceeeeiil e T e remys s = o g o ] o AR 24 49 74 99 124 149 174 199 224 249 274 299 324 349
Address ... 25 50 75 100 125 150 175 200 225 250 275 300 325 350

H. Other (please state)

--—---------J

..............  C— e .. Postcode ... For a prompt reply: Post today! ETI FEB '88



HI FI SPEAKERS

A comprehensive range of
matched appearance speakers,
all with square silver grey frames
and black cones - ideal for
building up low cost speaker
systems that will look and sound

superb.
P %
)

2

A B,
114" TWEETER
SPECIFICATIONS:
Sensitivity: 9008

Freq. Response: 1 2 - 20kHz
tmpedance: 8 ohms

Power RMS: 10 watts
Magnet Weight: 2 0z

Cat C10200 $5.95

214" TWEETER
SPECIFICATIONS:
Sensitivity: 9408

Freq. Response: 1 1-17kHz
impedance: 8 ohms

Power RMS: 10 watts
Magnet Weight: 2 0z

Cat 10202 $6.95

4" MIDRANGE

WITH SEALED BACK
SPECIFICATIONS:
Sensitivity: 96dB

Freq. Response: 650 - 15 kHz
Impedance: 8 ohms

Power RMS: 15 walts

Magnet Weight: 3 6 oz

Cat C10204 $11.95

614" WOOFER

Cioth edge roll surround.
SPECIFICATIONS:
Sensltivity: 9608

Freq. Response: 55 - 7 kHz
Impedance: 8 ohms

Power RMS: 15 watts
Magnet Weight: 5 4 0z

Cal C10208 $17.95

8" WOOFER
RIBBED CONE

Cloth edge roli surround.
SPECIFICATIONS:
Sensitivity: 94dB

Freq. Response: 55 - 8 kHz
Impedance: 8 ohms

Power AMS: 20 watts
Magnet Weight: 5 4 0z

Cat. C10210 $20.95

12” WOOFER
RIBBED CONE

Cloth edge roll surround.
SPECIFICATIONS:
Sensitivity: 92dB

Freq. Response: 32 - 4 kHz
Impedance: 8 ohms

Power RMS: 30 watts
Magnet Weight: 13 30z

Cat C10214 $49.95

DUAL ATTENUATOR

®LED indicator

® Mid/High range for 3 way systems
@ Impedance 8-10 ohms

® Power handliing 18 watts RMS.
Cat. A16013 $17.95

)
SUPER HORN TWEETER

® Requires no crossover and
handles up to 100W!

@ Sensitvity 100dB/0.5m

@ Frequency Response 3kHz-30kHz

® Impedance 8 OHMS

© Size 96mm diameter

Cat C12102 Normally $12.95

SPECIAL. ONLY $9.95

SUPER HORN
® Wide dispersion tweeter
handles up to 100W
@ Sensitivity 105dB 0 5m
@ Frequency Response JkHz-30kHz
o iImpedance 8 OHMS
® Size 145x54mm
Cat C12103 Normally $12.95

SPECIAL, ONLY §9.95

PIEZO DIRECT
RADIATING TWEETER
Requires no crossover. handles up
10 100 watts

Sensitlvity: 93dB

Maximum imput: 24 voits

Freq. Response: 3 2 - 30kHz
Dimensions: 95mm diameter

Cat C12104 $11.95

PHILIPS SPEAKERS
“Unfortunately we cannot always
guarantee Philips speakers 1o be in
stock due to availability problems,
nor can we guarantee the exact
maodels histed However. Philips
equivalent or better will be supplied.”

-Rod

Description Cat.No. Prlcg
ADQ1610T8 (C12030) . 4.
AD02160SQ8 (C12040) g g
ADBO652W8 (C12042) Y
AD070620M8 (C12045)
AD12250W8 (C12050) $

MIDRANGE HORNS

Use these quality. all metal. Piezo
tweeters for great top end sound in
your band speakers. disco sound
system. etc Rated at 30 watls RMS,
n a system they will handle over
100 watts RMS

Two sizes to choose from:
Size:4"x 10127

Impedance: 8 chms

Rating: 30 watts RMS

Response: 1 5kHz - 14 kHz
Dimensions: 102 x 267 x 177mm
Cat C92082 Normally $49.95

This month only $39.95

Size: 3°x 77

Impedance: 8 ohms

Rating: 30 watts AMS.

Response: 2kHz - 15 kHz

Dimensions: 76 x 177 x 145mm

Cat C92084 Normally §29.95

This month only $24.95

Dealers, OEM's, etc., phone

(03) 5432166 for wholesale prices

SENNHEISER HD 410 SL
The HD 410 SL embodies all the
advantages of the new "“Slim-line™
concept: bolliant sound character-
1stics with an optimum of sound
volume combined with high wearer

comfort.

SPECIFICATIONS:

Frequency Range: 20 - 18.000Hz

Impedance: 600ohm

Distortion Factor: Less than 1%
pressure on ear; approx. 2.5 N

Weight: Approx. 82g

Length of lead: 3 metres

Cat. A10518 $74.95

3 WAY MINI BOOKSHELF
SPEAKER SYSTEM
Alumtnium diecast cabmnet. Superb
sound for it's size with polypr
cone for bass driver. Fimshed in
silver/grey with black mesh gnile
and comes complete with mounting
bracket
SPECIFICATIONS:
Speakers: 4 172" woofer

2" midrange 1° dome tweeter.
Power input: 30W RMS 86dB/Wm
Impedance: 8 ohms
Frequency Response: 70 - 20kHz
Size: 186(H) x 116(W) x 120(D)mm
Weight: 2kg each
Cat C10764

SUPERB VIFAIEA
60 +60 SPEAKER KIT!
The WaEA 60+ 60 loudspeaker kit

SPEAKER CONTROLLER
(TAAB01)

@ Enables up to 5 parrs of stereo
speakers to be switched on or off
n any combination

© Rated at 50 watts continuous per
channel.

& Stereo headphone socket
available tor private isteming

® Constanl minimum load circuit
protects ampirfier regardiess of how
many speakers are connected

# Dual aircurt breaker protection.

Cat. A16054 . $59.95

SPEAKER CONTROLLER

(TAA803)

@ Enables 2 ampitfiers (or TV & Amp}
1o be switched to 4 pairs of
speakers in any combination

@ Rated at 50 watts continuous per
channel.

@ Headphone output can be utiized
without interfering wath the speaker

® Constant minimum load circuit
protects amplifier regardless of
how many speakers are connected

® Each channel is protected
separately by circurt breakers.

Cat. A16058 $59.95

COMPACT DISC
STORAGE UNITS

@ Holds 10720 compact discs inther
cases

® Interiocking modular design
allows vertical and horizontal
interlocking

® Discs slide into prace horizontally
making titles easy to read

® Wall mount or free standing

A10031 (10 discs) $12.95

A10032 (20 discs) $19.95

VIFA/AEM
2 WAY SPEAKER KIT!

This iting new speaker kit,

has been designed to

out perform any similarly priced
speakers Thisis a 2-way design
incorporating dnvers which give a
deeper. more natural bass response
and 19mm soft-dome ferro flud
cooled tweeters which provide clear.
uncoloured sound reproduction

These Vifa drivers are denticalto the
ones used in such fine speakers as
Mission. Rogers. Bang & Olufsen.
Monitor Audio and Haybrook just to
name afew. Some of which cost well
over $1.000 a pair!

The dividing network 1s of the highest
quality and produce no inherent
sound characteristics of their own;
they simply act as passive devices
which accurately distnbute the
frequency range between both
dnvers in each speaker.

The tully enclosed acoustic
suspension cabnets are easily
assembled All you need are normal
household tools and a couple of
hours and you've built yourself the
finest pair of speakers in their classt

D19 TWEETER SPECIFICATIONS:
Nominal Imgedanco: 8 ohms
Frequency Range: 2 5 - 20KHz
Free Air Resonance: 1,700Hz
Sensitivity 1W at 1m: 8908
Nominal Power: 80 Watts

(fo 5,000Hz, 12d&/0ct)
Voice Coil Diameter: 19mm
Voice Coil Resislance: 6 2 ohms
Moving Mass: 0.2 grams
Weight: 0 28kg
Cat C10301 $38

€20 WOOFER SPECIFICATIONS:
Nominal Impedance: 8 ohms
Frequency Range: 35 - 6.,000Hz
Resonance Frequency: 3gHz
Sensitivity 1W at 1m: 90d8
Nominal Power: 50 Watts
(12d8/0ct)
Voice Coll Diameter: 25mm
Voice Coil Resistance: 5.5 ohms
Moving Mass: 15 grams
Cat C10322 389

Cal K86092 (speakers only) $379
Cat. K86091 (complete kit) . . $449

designed by David Tillbrook (a
namae synonymous with brilliant
design 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
oft the shelf with similar
characteristics. Call in personally
and compare for yourself!

The system comprises...

2 x P21 Polycone 8" woolers

2 x D25T Ferrofiud cooled dome
tweeters with Polymer diaphrams
2 pre-built quality crossovers

The cabinet kit consists of 2 knock-
down boxes in beautiful btack gran
look with silver baffles, speaker
cloth, innerbond. grill clips, speaker
terminals, screws and ports

D25T SPEAKER SPECIFICATIONS
Nomina! Impedance: 6 ohms
Frequency Range: 2 - 2dkHz
Free Air Resonance: 1500Hz
Operating Power: 3.2 watts
Sensitivity (1W at 1m): 90dB
Nominal Power: 90 Watts

Voice Coll Dismeter: 25mm

Air Gap Height: 2mm

Voice Coll Resistance: 4. 7ohms
Moving Mass: 0.3 grams
Weight: 0.53kg

P21 WOOFER SPECIFICATIONS:
Nominal Impedance: 8 ohms
Frequency Range: 26 - 4, 000Hz
Free Air Resonance: 33Hz
Operating Power: 2 5 wat's
Sensitivity (1W at 1m): 92dB
Nominal Power: 60 Watts
Voice Coll Diameter: 40mm
Voice Coil Resistance: 5 8ohms
Moving Mass: 20 grams
low%mall anr?\eteu Qm 2.4
Qe 0.41
Qt 035
Vas: 80:1
Weight: 1.65kg

Complete Kit CatK16020 $799
Speaker KitCalK16021  $649
Cabinet Kt CatK16022  $209

CD PLAYER ADAPTOR
Many amplihiers have only one
auxibary input. This makes using a
compact disk player as well as
another auxihary Input inconvement
Also the majonty of CD players have
an output voltage of 1 6 or 2 volts
whergas the auxiliary Input norm is
750mV This CD adaptor allows dual
auxihary input, and one nput has
variable gain setting

SPECIFICATIONS:

® Input 2 sets of 2 x RCA sockets

© Gain 150. 300. 600mV, 1V and 2V
® Output 2 x RCA sockets
A16020 $23.95

COMPACT DISC
CLEANER

Even compact discs need to be kept

ciean otherwise the listening

pteasure wll be spoiled by drop outs

or skips

® Cabinet incorporates working
base 1o place disc

® Soft suede cleaning pad (with pad
cleaning brush)

® Spray which will gently toosen
contaminents and not damage
discs

©® With disc cloth for handling discs

® Replacement cleaning pad and
spray available separately

A10025

VIFA/AEM

3 WAY SPEAKER KIT!
This superb 3 way speaker kit
competes with systems that cost
2-3times the cost of these units!
(which may even 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 yourself!
The system comprises...
2 x D19 dome tweeters
2 x D75 dome midrange
2 x P25 woolers
2 x pre-built quality crossovers
The cabinet kit consists of 2 knock-
down boxes in beautiful black grain
look with silver baffles. speaker
cloth, innerbond, grill clips. speaker
terminals, screws and ports

D19 DOME TWEETER SPEAKER
SPECIFICATIONS
Nominal Impedance: 8 ohms
Frequency Range: 2 5 - 20kHz
Free Air Resonance: 1.700Hz
Sensitivity 1W at 1m: 89dB
Nomlnal Power: 80 Watts

{fo 5.000Hz. 12dB oct)
Voice Coll Diameter: 19mm
Voice Coil Resistance: 6 2ohms
Moving Mass: 0 2 grams
Weight: 0.28kg

D75 DOME MIDRANGE
SPECIFICATIONS:
Nomlnal Impedance: 8 ohms
Frequency Range: 350 - 5,000Hz
Free Air Resonance: 300Hz
Sensitivity (YW at 1m): 91dB
Nominal Power: 80 Watts

(fo 500Hz 12dB'oct)
Voice Coi! Diameter: 75mm
Voice Coil Resistance: 7 2ohms
Moving Mass (incl. air): 3 6 grams
Welght: 0.65kg

P25 WOOFER SPECIFICATIONS:
Nominal impedance: 8 ohms
Frequency Range: 25 - 3.000Hz
Free Air Resonance: 25Hz
Operating Power: 5 watts
Sensltivity (1W at 1m): 896B
Nominal Power: 60 Walts

Music Power: 100 Watts

Voice Coil Diameter: 40mm
Volce Coll Resistance: 5 7ohms
Movnn%Mass {incl. air): 44 grams
Thiele/Small Parameters:

Weight: 1 95kg

Complete Kit Cat K16030 $1,199
Spesker Kit CatK16031  $949
CabinetKit Cat.K16032  $349

OMNI-DIRECTIONAL
WIRELESS MICROPHONE
Tuneable: 92 - 104MHz

Freq. Response: 50 - 15kHz
Range: Over 300 feet in open hield.
Modulation: FM

Power Source: 9V Battery

Type: Electret Congenser
Dimensions: 185 x 27 x 38mm
Weight: 160 grams

Cat A10450 $19.95

~A

CRYSTAL LOCKED

WIRELESS MICROPHONE

AND RECIEVER

MICROPHONE SPECIFICATIONS:

Transmitting Frequency: 37 1MHz

Transmitting System: crystal
oscillation

Microphone: Eleciret condenser

Power Supply: 9V battery

Range: 300 feet in open field

Dimensions: 185 x 27 x 38mm

Waeight: 160 grams

RECIEVER SPECIFICATIONS:

Recieving Freq: 37 1MHz

Qutput Levei: 30mV (maximum)

Recieving System: Super
heterodyne crystal oscillation

Power Supply: 9V Battery or 9v DC
power adapter.

Volume control

Tuning LED

Dimensions: 115 x32x 44mm

Weight: 220 grams

Cat A10452 R.R.P.S113

Our price, $99

Rod lrvlng Electronlcs
48 A'Beckett St, MELBOURNE
Phone (03) 663 6151

425 High St. NORTHCOTE

Phonae (03) 489 8866

Mail Order and Correspondence:
P.C. Box 620, CLAYTON 3168

Telex: AA 151938
Fax: (03) 543 2648

MAIL ORDER HOTUNE
008 335757
TOLL FREE)

{STRICTLY ORDERS ONLY)

LOCAL ORDERS
& INQUIRIES
(03} 543 7877
POSTAGE RATES:
1 9.99

$10  S24.99

The above postage ratas are for
basic postage only. Road Freight.
buiky and fragite Hems will be
charged st different rates.
Ali sales tax nmp( orders and
wholesale inqui
RITRONICS WNOLESALE
56 Renver Rd, C
Ph. (03) 543 2168 (3 Ilna')
Ervo« and ommons cxcepu'o
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Reviews

Discs

Compact Discs

reviewed on this page
supplied by Angel Compact
Discs. Phone (02) 253-3690

Lapse of Reason
Arlist — Pink Floyd
Label — CBS

alded departure of

ald the destruction of
group.

Title — A Momentiary

Producer — Bob Eazrin
and David Gilmour
Cat No — 4601382

Pink Floyd

CDCB
A Momentary Lapse of Reason
marks the first
release since the much her-

Roger
Waters. Waters was the genius
behind Dark Side of the Moon
and The Wall and his departure
was popularly believed to her-

Far from destroying them-
selves however, the remaining
members of Pink Floyd have
come up with a winner. A
Momentary Lapse of Reason is

classic

Floyd featuring the
central throbbing power that
was the hallmark of the band’s
earlier  releases. Guitarist
David Gilmour was responsible
for most of the music on this
disc and it is clear that Waters
was not the only brilliant song-
writer in the band.

Best tracks are Dogs of War
an exquisitely plaintive piece
and the instrumentals such as
Round and Around, Terminal
Frost and A New Machine. In a
recent interview Roger Waters
was asked how the band would
fare after his departure, he
replied, “I'm not at all sure
how they are going to man-
age.” He can stop worrying.
this album shows they are
managing brilliantly.

Simon Q'Brien

Title — Lonesome
Jubilee

Artist — John Cougar
Mellencamp
Producer — John
Mellencamp

Label —
Mercury/Polygram
Cat No. 832 465-1 Ql

John Cougar Mellencamp is in
the  vanguard of popular

music’s concern with the plight
of the common man, albeit
American.

His pithy lyrics and urgent
guitar dominated rock music
are a vivid example of success
without compromise.

The better track on this
powerful rock release are:
Paper In Fire, an upbeat tunc
with biting slide guitar. Down
and Out In Paradise, a slower
song with great use of acoustic
and clectric guitars and Cherry
Bomb, a strong country rock
tune with a sentimental nostal-
gic lyric.

Mellencamp  has  certainly
progressed both musically and
lyrically over his eight album
career. It is heartening indeed
to witness an artist achieve
mainstream acceptance and still
remain vital and true to his
commitments.

Recommended.

Mark Lewis

Title — Nothing Like
The Sun

Artist — Sting
Producer — Neil
Dorfsman, Sting, Bryan
Loren

Label — A&M/Festival
Cat No — CD 6402/
DX 2163

This release sees Sting continu-
ing in the Blue Turtles tradi-
tion with excellent production.

accomplished musicianship and
tasteful intelligent songs.

Sting appears comfortable
with the title of the thinking
man’s rock musician. He is
consistently taking a sophisti-
cated musical form and astute
lyrical observations, well out-
side traditional rock fare, to an
ever increasing audience.

The better tracks on this ex-
tremely well produced CD are,
The Lazarus Hearr, a bright,
tightly syncopated jazz rock fu-
sion picce. Be Still My Beating
Heart, an upbeat rythmic tune
with creative verse/chorus jux-
taposition. They Dance Alone
(gueca solo) a synth and drum
dominated ballad with a poign-
ant lyrical metaphor. Fragile, a
slower song with evocative use
of classical guitar and a moving
anti violence lyric.

Sting is an important '80's
artist for a number of reasons.
His popular voice and commit-
ment to international issues are
praiseworthy and notable in a
medium where mediocrity and
money all too often rule.

Recommended.

Mark Lewis
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* % % * Don’t miss it
* % % Value for money «

* %

Please miss it
Watch the microwave instead

Title — Sirius
Artist — Clannad

Label — RCA
Producer — Greg
Ladanyi and Russ
Kundel

Cat No — UPCD —
7621

Clannad are one of Ireland’s
most popular bands and Sirius
is their fourth release in four
years. Clannad means family in
Gaelic and, appropriately, the
group  consists  of  three
members of the O Braonain
family and two members of the
O Dugains.

Clannad’s  carliecr  albums
remained closc to the traditions
of Irish folk but this album
represents  something  of a
departure as it features some
heavy electrical instrumentation
although the uilleann pipes
make yet another appearance
this ycar. This is not to imply
that  Clannad have changed
their style out of all recogni-
tion, onc has only to hear the
rich voice of Maire O Braonain
to immediately identify the
musical origins of the group.

Top tracks on this disc arc
Skellig, a  romantic  picce
inspired by the Skellig islands
off the Kerry coast and White
Fool with its interesting combi-
nation of Gaclic and English
lyrics.  Sirius isn’t  Clannad’s
best album but it should appcal
to those who are looking for a
change in musical direction.

Simon O'Brien

Videos

Title — Those Dear
Departed
Distributor—Roadshow
Length — 88 mins
Rating — M

Standard — X x k%

Pamela Stephenson and Garry
McDonald star in this little
Aussie effort which comes re-
plete with shades of Mr Jordan
and his ilk. McDonald stars as
a theatrical star of the first
order who is a downright pig to
all and sundry. Stephenson is
the cver scheming wife who is
trying to put hubby away for
good. Unfortunately, her best
efforts go awry and an cver in-
creasing number of victims as-
semble in heaven to exact re-
venge. OK, that’s the bare
bones of the story.

While interesting in the long
run, this film takes an inordi-
nate time to arrive at a conclu-
sion. Why do modern film pco-
ple feel justified in wasting mil-
lions of feet of celluloid before
arriving at a point cven faintly
rescmbling entertainment?
Even though 1 am not a great
fan of Aussic cinema, finding
most of it either pretentious or
downright boring, this eventu-
ally emerges as an entertaining
effort. Especially cnjoyable is a
theatrical vision of heaven.
Less satisfactory is the ending.
Recommended for those with
Sisyphcan patience.

Peter Brown

Title — Pinocchio
Distributor — Wait
Disney

length — 84 mins
Rating — G
Standard — * %% %

Without a doubt the best of the
Disncy  animated  features.
Pinocchio is now 48 ycars old,
but has lost nonc of its lustre
and wonder. The sccond of the
Disncy features, this incorpo-
rates the very best animation
with a superb story and the un-

compromising style which Walt
brought to his early efforts.
Unfortunately. his dedication
swiftly departed after Fantasia.
Even though not a box office
success, this film has been
hailed far and wide as Disney’s
best. The backgrounds are ac-
tual oil paintings, the charac-
ters are charming and frighten-
ing in the extreme, the music is
timeless and the story is a won-
der for young and old alike.
Some of the sequences, nota-
bly the very first opening shot,
the Monstro the whale epi-
sodes, Jiminy Cricket, the Blue
Fairy and the transformation to
an ass are as vivid and frighten-
ing today as they were when
we first saw this feature in the
dim and dark past. A must for
rental and later purchase, this
is Disncy at his superlative
best.
Peter Brown

Title — The Mission
Distributor—Roadshow
Length — 125 mins
Rating — PG

Standard — * % %

It takes a hell of a long time to
get there, but this film is defi-
nitely worth the cffort. Jeremy
Irons and Robert de Niro star
as the Jesuit missionaries in
16th century Paraguay at differ-
ent cnds of the scale. One
hopes to  approach slavation
through good deeds and love
while the other uses violence to
protect the people he loves.
The story is sometimes second-
ary to the spectacular scenery
shot on location in Colombia
and Argentina and sometimes a
wistful sigh for never to be
seen  climes  escaped  the
parched lips of this reviewer.
Eventually (and here one s
tempted to ask whatever hap-
pened to the 90-minute film?),
the movie reaches a climax and
it 1s a terrible sight to behold.
The conclusion of the film is
to forever question the dubious
work of missionarics, wonder
at the frailty of once great em-
pires and gasp ancw at the
sometimes  wondrous  feats of

the peopie who made and
filmed this cffort in the first
place. Irons is superb in the
saintly role and de Niro, as
ever, is wooden in the extreme.
I have always wondered how
this fellow came to be praised
as a superb actor. To me, he is
a boor through and through.
The Indians, like most “native”
peoples act brilliantly, De Niro
could have learned much.

Peter Brown

Title — CREEPSHOW 2
Distributor Road-
show

Length — 92 minutes
Rating — M

Standard — * %

1 have often wondered at those
who hire movies for the sheer
gore of it. This horror spoof
has buckets of gore, but de-
spite the bloodletting, it is
slightly disappointing. Perhaps
the worst enemy of both
comedy and horror is predict-
ability and it wreaks havoc in
this epic. The movie is really a
toned down Twilight Zone with
buckets of innards.

Three stories, one starring
George Kennedy and Dorothy
Lamour, form the centrepiece
of the movie, which is a sad se-
quel to the original film of the
same name. George and Doro-
thy star as store owners mur-
dered in a particularly nasty
fashion, the second tale con-
cerns a swimming adventure
gone horribly wrong and the
conclusion of the movie is
taken up by a secemingly end-
less tale of a hit and run driver.
Plenty of gore for those who
love it, but a surprise visit to
the abattoir would yield more
in the ficld of entertainment.

Peter Brown
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EUROPE'S FINEST

The new DALI-40
loudspeakers are the
finest we have ever
created. They incorp-
orate technology and
design features which
make them technically
and musically superior
to virtually anything else
available today.

The manner in which
the bass drivers are
mounted, backto-back,
gives an equalisation of
vibrations caused by
Newton's 3rd law. This
elegant solution, whilst
removing the need for
concrete construction,
completely eliminates front panel resonances.
The duplication of the bass and mid-range
drivers with the centrally mounted 1” dome
tweeter ensure that the sound at all frequencies
appears to originate from one central point of
each loudspeaker.

Definition, imaging, and stereo separation are
all outstanding as is the superlative cabinetry

:;:

Conventional loudspeaker

Total elrmunation of tugh- and mid-frequency
aistortion caused by cabwnet vibrations.

READER INFO No. 25

finish - the combination [ | /,T' /‘* 1
of solid timber, anodised /; (a Q/\;)
aluminium and glass. %
The new DALI-40 is a | \(
loudspeaker with truly '
state-ofthe-art perform- @
ance, worthy of the finest L)
source and amplification TS |
equipment. | (&7
t D \ i |
* Brad
k -0
v 205
L u 2 I

N ST
e SN

Each cabinet 1s divided into five separate

chambers, of which two are of the

band-pass bass reflex type.

Its reproduction of the musical sound stage
will thrill you.

Write or telephone the sole Australian
distributor Scan Audio for full information
about the new DALI-40 and the entire
range of DALI loudspeakers.
Scan Audio Pty. Ltd. 52 Crown Street,
Richmond, Vic., 3121

Phone: Melbourne (03) 429 2199
Adelaide (08) 278 6888
Sydney (02) 962 2828

Brisbane (07) 357 7433
Perth (09) 384 1362

DALI-40 contatns four PP-woofers with 25mm
hnear excursion.

S&T 4623



FLASHER =~ —
1
INDICATOR
LAMP
1

Audio Trafficator
Indicator

On some cars, the click of the
flasher unit cannot be heard
above the engine noisc, ctc.
This can lead to the trafficator
being left on, possibly leading
to an accident. The device
shown above is simply con-
nected across the existing indi-
cator light and, when in opera-
tion, gives out a loud pulse
every time the lamp is turned
on and another when the lamps
turn off.

Most transistor output trans-
formers could be used, al-
though an LT700 was used in
the prototype. The loudspeaker
should be a small 3 or 8 ohm
unit.

3R TO8R
LOUDSPEAKER

Touch flip flop

CMOS IC.s have many advan-
tages over TTL, one being the
high input impedances. In the
circuit, two NOR gates arc cross
coupled to form a flip-flop. If
plate S is touch ambient noisc
causes an alternating voltage to
appear at G1 input. During the
first positive cycle Gl output
goes negative setting the flip-
flop and turning RLA1 on. It re-
mains on until the R plate is
touched. R1 and R2 must not be
omitted since they discharge any
potentials remaining on the
plates after they have been
touched, thus allowing the flip-
flop to have its state changed
rapidly. R1 and R2 also prevent

(5-12v) +Vce
 § o\,
1% 413 212 w1l w1049 48 RLA1
) o3 >100R
CD4LOO1AE
CMQS
61 G2
T2 03 s T 7
M)
RL [
R2
S R1 2M
TOUCH 22M
PLATES -
; HOUSE -
EARTH =

any static charges building up,
thus damaging the IC, while the
supply is disconnected. 22M
ohm resistors are difficult to get
so two I0M ohm resistors in
series may be used.

The unit may be left on con-
tinually as a milliameter indi-
cates no current flow at all in the

off position. If RLA1 is omitted
TRI collector becomes a TTL
output with a high fan out. Con-
nect the inputs of G3 and G4 to
Ve if they are not to be used.
The touch plates can be placed
several fect from the IC pro-
vided screened cable is used for
them.

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, NSwW 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 o understand.

‘Idea of the month’ contest
Scope Laboratories, which manufactures and distributes soldering irons and
accessory 100ls, 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.

SOUBLRING |
‘"W
o0 40

e TELY MRSV ,

r

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 local laws 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

i

Cut and send 10: Scope-ETl ‘Idea of the Month’ Contest/ i

Computing Column, ETI Magazine, PO Box 227, I

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 pubfications produced by it. | I
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 I

copyright.*” |

* Breach of copyright is now a criminal offence. I

Title of IdEA/PrOGraM ..o |

|

Signature ... e Date ..o |

i

NI oot e |

i

AAIESS ... |

I

................................................................. Postcode ...l |
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VZ300. Unfortunately, I dis-
covered you cannot use a string
as a file name and so I de-

pokes the file-name into these
locations. When the program
begins, nothing will happen for

2980
2990
3000
3010

ile name 2920 :TO ALLOW ENTRY OF YOUR OWN
Stringf 2930 :DATA. THE ABOVE IS JUST AN
Recently | required a program RAM location in an array. ;‘349 :E)I(g:F':ngF SAVING DATA TO A

. n . . 0 SO o
to save data to a disk file on  When a file is to be accessed it 2920 EEXKRXRRRKARRKRRR KR KKK KRR KRR KK R

REM SAVE TO A FILE
CL.s
INPUT"FLLEASE ENTER THE FIRST VALUE";:A

veloped this little program. It a few seconds while the pro- 3020 INPUT"PLEASE ENTER THE SECOND VALUE;B
searches through RAM to find gram searches for the required 3030 GOSUB 5000 5 ,
. N "': N -4
where the program begins and lines. ;3;8 égsﬁ’; I’;g GOSUB 250
then locates the disk file han- T.Hand, 3060 RETURN
dling lines and stores their Bentleigh, Vic 3:3? :E Lomd From A £
3990 REM R ILE
4000 CLS
4010 GOSUE SQO00
4020 GOSUB 30
4030 CLS
10 GOTO 1060 :3:3 z;mi ;FIF\'ST VALUE ENTERED WAS -
20 REM LOAD FROM FILE Fs &9 13 A ] .
30 GOSUE 10000: FEM CHANGE FILENAME :‘0’4733 ;gml BSECOND VALUE ENTERED WAS -
40 R %
5: S,E:N' DG 4080 A$=INKEY$: IF LEN(A%$)<>O GOTO 4080:REM CLEAR BUFFER
60 REM %xx o 4090 FRINT:PRINT
20 INH" v ALE 4100 FRINT "PRESS SPACE BAR TO CONTINUE"
B8O REM % o 4110 A$=INKEY$:IF A$<>" " GOTO 4110:REM WAIT FOR SPACE
90 CLOSE" 0 2;;3 F.'\'ETUF\'N
i‘f: RETURN 4990 REM ASK FOR FILENAME
T S000 CLS
120 REM SAVE TO FILE F3 o A ' .
130 GOSUE 10000:REM CHANGE FILENAME :::_1‘8 ;T:B;ID:L(E(:fE ENTEF\"TTEJILENANE Had
160 REM %% 502 = s 1,
170 OFEN" vl S030 RETURN
180 REM *x 9980
190 PR#" "LALE 9990 REM CHANGE FILE NAMES TO F$
200 REM *x 10000 FOR I=1 TO 7
210 CLOSE" " 10010 IF F(I)=0 GOTO 10080
220 RETURN 10020 C=0
230 10030 FOR J=1 TO LEN(F1$)
240 REM ERASE FILE F$ 100:0 FOKE F(I)+C,ASC(MID$(F1%,J,1))
250 GOSUB 10000:REM CHANGE FILENAME i??;g ﬁ;‘;;ld
260 REM x%x a0
270 ERA" 5 10070 NEXT I
280 RETURN :gggfg RETURN
290 REM ~~ O
300 : 19990 REM INITIALIZE ROUTINE
310 : 20000 DIM F(7)
320 : 20010 C=1 ) .
330 :IT IS VERY IMFORTANT TO ENTER 2D (AR UTRERD 10 SBEEEET e _
240 :THE LINES WITH REM %% ;8338 ;ERN?I;P$EK;_}_LE,A‘ AND FEEK(I+1)=42) GOTO 20080
350 :AS THESE ARE USED TO LOCATE THE 200 9 ke ~ -
360 :PLACE TO CHANGE THE FILE NAME. 20050 IF FEEK(J)=34 THEN F(C)=J+1:C=C+1:G0TO 20080
370 : 20060 NEXT J
380 : THESE THREE ROUTINES ALSO SHOULD 20070 FRINT "ERROR FINDING ﬁILE NAMES" : END
90 :EBE AT THE TOF OF THE FROGRAM 20(_)8(:) IF FEEK(1)=94 AND PEEK(I+1)=94 GOTO 20100
400 :TO SAVE TIME WHILE SEARCHING 20090 NEXT 1
410 :FOR THEIR LOCATION IN MEMORY. 20100 RETURN
420
430 :WHEN SAVING OR LOADING DATA,
238 ;:E té”ﬁfmﬂégg }S“S?gggpsguﬁ. HQI’SQY . . idea is based on an afternoon
0t EDDN CY This program is written for the . silly people, beer and a
470 : M_lcrobcc. Hprscy has Some- . cing guide. Have fun.
19 thing to do with sauntering off A. Kelly
:gg RKEM MAIN PROGRAM to the racetrack for an encoun- North Adelaide,
= .
1000 GOSUB 2000CG:REM INITIALIZE ter with . . . well, Horses! The SA.
1010 CLS
1020 FRINT “DO YOU WANT TO "
1030 FRINT “SAVE., RE-~SAVE OR LOAD"
1040 A$=INKEY$: IF LEN(A$)=0 GOTO 1040
1050 IF A$="R" THEN GOSUB 2000 89099 :En TEITLLEILLL Andrev Kelly hoots? $s3s1vsrasest 0.1.0. O
1060 IF A$="S" THEN GOSUE 3000 REM BRE3iRERizisNeesssnssssnsstssessssesassttsassrssatees
1070 IF As="L" THEN GOSUE 4000 ZE'X‘ FIITBBEEAILILIIAL movement $2282233TTSLIL2ALLLILLLEL
1080 GOTO 1010 FOR A 2 1 T0 3 X(A) = 2 NEXT A
1990 F Sigstnonn
1990 REM RE-SAVE A FILE F8§ “ }o OUT 2.0 OUT 2.64 FOR $:1 TO 5@ NEXT S NEXT R
2000 ER=-1 ks ; .
2010 GOSUE 3000:REM ENTER DATA EE:%(isg"”g?"‘w"}'ﬂ5>x§fs’zzﬁmr TS
Zggg ig:SRN éE}ﬁ;gg-smax(:):stm):577N:N250
2900 XXXKKXKXXKXKRKKRKRKKR R KR KRR KR KK ; §Eé:}}}}}{i:é{s:}{{}3;):%55:):‘?{32&(’%});:3{2{:(}31’}2}%})};}( s
2910 :THIS ROUTINE CAN BE CHANGED R R S A SR A S RL I PR TIERE
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99338 NiIsCl) = ° =/°\ne H28( 1) = * =\~/z0ne
4 Nl’(g) EE R I A 2) g o -/"\H'
His(3) = His(1) = H ( H2$¢
gtn; lé21\6.2;20‘ ord 2523!23 23 8,20.2:29.20.20.0.16.2.28.2,16.2.11.4
gé hl;vs l,s.}6.2,20,2,23:2)23.23,23;8,29,2,16.2,11,2111.ll,l1.2.|6,4
2 gl-l X( 103X §)e IF X(1))52 THEW CURS($290 (1))  PRINT® ° X(1):=8
0R R-% T0 J-0UT 2,8 QUT 2.64:FOR S=1 TO S8 HEXT S HEXT A
Pl
HEN HT H1$C1) ELSE PRINT N28C1)
F KEV"" TN§N )
OR A x i 18 ? EP 20 ?URS(R) PRINT HISC1)® & ° HI1$(2) NEXT A
URS(Eeé Pl ;N ‘Eveni \*Do you wanna play a little game of horsies?”
ECIK s Z!'l"
Sty e S T ol :
6 F $uin® 2)$m°H° PRINTKN CKE E TD YOU THEN. GO AKAY AND PLAY YOUR OMH GRAMES....
?E 1F ARE..... HMWPN HD
88 0710 6
(]) = 5888 E(2)=5008 EC3)=50800
g Pb HT*THREE PEOPLE SRN INPUT"TYPE 'LN THE HAKE OF PLATER HO.1 “LHI$C1) IF LEN
18C1)) l? THEN PRINT *1 GCYERS OR LESS PLERS
g 7; y g UPLés L] TNE'NQS$ PLAYER NO.2 *.NIS(2) 1 LEN(N!S(z)))lZ THEN PPINT'12 CNARACTER
989 9 N;UT “AND THE N&KE 9§ PLAYER NO.3 *.HI$¢3) IF LENCN1$(3))212 THEN PRINT*12 CHARACTER
SgLSSPkSRS..'CD 9
66 _PLAY 13.2,13.0,1¢.1,
la13 1121 20 At SR {8,6:2.4
17hA (o Alaceds Alate
780 R NY(IEBXRN og) N NSS 238 AND 240... THE 158 REPRES- ENTS THE HUMBER OF WO
£ _HAN IN_THE DAT! TATEMERT .
78 RESTORE pléNT(XSQXRN 02) FOR RA=! Tg R RERD Rgl(é) NEXIR
R 18R Rst 8 NT lgglRNB‘l) EAD A1$(2) NEXTA }F 18(2):A1% (l)YNENBgO
a? 1 IR T0RE + FOR A=l TO INTC13BeRND+1) RERDA1$(3) NEXTA | (3)=A1$C1IORAL$(I)=A1$C 2T
go A=) 10 3
Ck PRINT The LINE UP far this race 1s°
INT*1 SATSCION2 “RIEC2OND “A1$L3)
PRINT ° MONEY IN YOUR MALLET = $°.E¢
PRINT*How much vouls lou Tike to BET  *.NI$CA). INPUTBCAY
IF B(AECHY PRINT®Ooh... w¢ Houn on '.m 'w! of thin htn 8 S pow. ... " " row don’
ry and bet -ora than you' 93 Y Al {810 sek
9389 JF BCAIO P m-s&?u SU2RLE. THAT WONToOPK" DD KNBH..... \F1 HoMCT FALL FOR A TRI
k( Ke THAT ..... = GOTOB6R N
8 g;’lﬂ"‘uhlth horse(1-3) C.HIBCR). THPUTNeR) IF NehO<l OR HuRDY3 THEN 898
N
E[ INTCRNDE28)=1 R = IKT(RHD33+1)  GOSUB 1240
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Temperature
Conversion

This program has all the con-
versions of temperature. It
changes to and from celcius,
farenheit and kelvin. It is writ-
ten for a Commodore 64 but
can be converted to most com-

puters.
W. Balchin and M. Tredgold
Hope Valley
w
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VZ Wordprocessor VZ200/300

This word processor has two

820 IF Ke$=*"° THEN NEXTI 1110 POKE 26624, 1:PORE26624,0

The control keys are:

different modes. normal and CTRL-E = Sclect Mode 830 RETURN 1111 NEXTI
repeat. On the repeat mode  CTRL-P = Print 1000 CLS 1120 FORI=1TOLEN(CS)
r will allow the CT Q= :
Uy GOy 1 £l RL-O = Clear Screen 1010 REM 1130 PRINT@104,RIGHT$(CS, 1)
user to repeat a letter on the G. Tunny
Gorokan, NSW 1020 as=-vzZ-WORDPROCESSOR" 1140 POKE 26624, 1:POKE26624,0

keyboard by holding the key

dO\\'n. 1032 B$=- BY GLEN TUNNY * 1150 NEXTI

1040 C$="(C)IOPYRIGHT 1987* 1160 FORI=1TOLEN(DS)

| ‘sewvocmsccscrccnve

1045 D$="<<HIT ANY KEY>>* 1170 PRINT3136,RIGHTS$(DS$, )

< " *eVZ-WORDPRUCESSUR®

3 . o 1050 FORI=1TOLEN(AS) 1180 POKE26624,1:POKE26624,0

4 "e BY GLEN TUNNY 1060 PRINT340,RIGHTs(AS$, 1) 1190 NEXTI

5 'e(CIOPYRIGHT 1987+ 1070 POKEZ6624.,1:POKE26624,0 1200 FORI=1TOS@@:NEXTI
1080 NEXTI 1210 A$=INKEY$:ASaINKEYS

Cecssnencnsnnennonn

1090 FORI=1TOLEN(RS) 1220 IF As="° THEN 1210

8 GUSUPR 1000

1100 PRINT372,RIGHTS$(Rs, 1) 1230 RETURN

18 CLS

@ BR=96:C=3_.:MDs="NORMAL

25 PRINTQ30.°MODE: * zounds

a1 COSITNROBE= IO ZOUNDS! c¢nable you to VIC-20 and C64, so the re-

«@ PUKEZB672+C.R

45 PRINT@6.MD$

“play™ a normal music tape
through the Datasette into the
computer and out to the TV (if

maining loyal VIC owners will
not miss out on any of the fun.
It is also a good idea to save

46 IF A$=CHR$(135) AND MD$="NCRMAL" THENMD$="REPEAT" :GOTO30Q 3
you usec one). The quality

would give Challis a coronary,

the program before running as

47 IF A$=CHR$(135) AND MD$="REPEAT* THENMDS$ = ~NORMAL * : GOTO30 machine code has a nasty habit

5@ IF AS=CHRS (8)ANDC 32 THEN C=C-1:G0TO 150 but you should be able to  of “crashing™.

60 IF A$=CHR$(9)ANDC<446 THEN C=C+1:GOTO 15@ rCCOgnlSC lnSlrl‘!lnCntill plCCC.S. c Baird
I have supplied two versions Glendale

7@ IF A$=CHR$(27)ANDC. 63 THEN C=C-32:GOTO 150 NSW

of the program to work for the

G

N
REM =Z O LI = 1!
REM v I C VERSION

80 IF AS=CHR$(1@)ANDC<416 THEN C=C+32:GOTO 150
9@ IF As$=CHR$(13) THEN 500
100 IF A$=CHR$(178) THEN 600

110 IF A$=CHR$(14@) THEN 10 1@

120 IF A$=°" THEN B$=°"":G0TO 150 110

120 REMCHR IS BAIRD 24.-11.S7
13@ PRINTAC.,As$:IF MD$="NORMAL* AND A$=Bs THEN 1%Q
138 REM
140 R$=A$:C=C+1:SOUND1@, | 208 FOR I = 828 TO 843 : RERD A
150 B-PEEK(2867Z‘OC):POKEZ’86720C‘321lFlNKEV$=".FOR!=1TO’05=NEXT] 210 POKE I'ﬁ g r\EXT 1
220 PRINT".INS ZOUNDS ! .
18@ coTo 3@ 230 PRINT®INSERT AUDIC TAPE AND"

500 W=INT(C/32):W=W+1:W=Wa32:C=W 240 PRINT*PRESS PLAY."

505 IF C>448 THENC=C-32 25e sys 8ea8
260 @

210 GoTo 158 300 DATA 120,173,45,145,41,2

600 PRINTaQ, * ctA=INP(12) 319 DATA 10,10,141,14,144,173

Gl i Qi W) GEL) 320 DATA 33,145,160,16,136,208

620 GOTO 700 330 DATA 253,76,61,3

530 PRINTa8,°<PRINTER ERROR, " :REM [ INVERSE ) 400 REM == £ L3 P

ERORSLUND2SER 418 REM CBMS S VERS ION

£E0) RIS . WO REMCHR IS BAIRD 24117

660 SOUND 27.1 el ey

' 449 FOR I = 828 TO 854 : READ A

670 A=INP(12) 430 POKE I.,A : NEXT 1

680 IF A=13 THEN 630 460 PRINT " =g ZOUNDS!
470 PRINT*®"INSERT AUDIOC TAPE AND PRESS PLAY."™

690 GOTO 600
480 IF((PEEK(1)>)ANDI16)><>0)>THEN480

700 CoPY 4380 SYS 828

710 GOTO 3@ 483 :

— e 500 DATA 128,168,0,141,17,208,1638,7,133
510 DATA 1,173,13,228,41,16,106,141,24

800 FORI=1TO15 520 DATA 212,160,8,136,208,253,76,70,3

810 K$=INREY$:K$=INREY$ READY.
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JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAY(
JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAY(

| TEE GRBAT [
5% QIFF
. SALE
CONTINUBS

JAYCAR JAYCAR
JAYCAR JAYCAR
JAYCAR JAYCAR
JAYCAR JAYCAR
JAYCAR JAYCAR
JAYCAR JAYCAR
JAYCAR JAYCAR
JAYCAR JAYCAR
JAYCAR JAYCAR
JAYCAR JAYCAR
JAYCAR JAYCAR
Due to the unbelievable response in January we are extending our pre-catalogue sale for one more month. Sale
definitely ends last day in February - no exceptions.
That's right! No Exceptions. Every single item in your local Jaycar Store is Discounted for a strictly limited time. We
have to remove hundreds of old lines for our brand new March '88 Catalogue so that we can fit many great new
products in. Rather than just discount the old lines the Boss told us - Discount everything!
But you must hurry. Any regular line that is in stock at the time of purchase qualifies for the 15% discount. We will
not back order goods that are out of stock during the sale at the discount price. If any out of stock item comes back
into stock during the sale, you will get it at the discount pricel
(Please do not ask for the discount price after the sale).
So now is the time to make a significant saving on that big kit, and other major purchases.
But remember, hurry.
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(LOW COST UTILITY TIMER ) h

Ref: EA Feb 1988
Whether you wish your egg soft, but not too soft, or whether
you want to add the time factor to a game of Trivial Pursuit,

t(.:}:::n\;](ll:;yktiitmcr is {deal. $ 2 1 i 95
(TRANSISTOR, FET AND

(LOW DISTORTION AUDIO OSCILLATOR

Ref: EA Dec 1986
At last it's available, the metered version of our auudio oscillator. Compares with the very

E::’SL( ?Abolrg‘tﬁ’ry standard sine wave equipment avatlable. $ 1 65 ] OO

/
\

Cat. KA-1697
>

7
<\

(SUPER SIMPLE MODEM

Ref: AEM Sept 1986
Due to customer demand. we have decided to introduce this into our range. It's very cheap
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JA
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7
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Y
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ZENER TESTER §55.00

Ref: EA Feb 1988

Revamped verston of an oldie. Checks transistors, fets and
zeners as well as checking transistor breakdown voltages.
Great for the workbench, and also for showing how
semiconductor devices operate. Complete kit includes box,
meter, transformer and all parts

\Cat. KA-1698

TELEPHONE INTERCOM

Ref: ETI Feb 1988
Use 2 old telephones to make an intercom. Kit includes
power supply. filter capacttors, box and all parts.

\CaL KE-4731 $59.95

/
\

__/

and 1t works well. Kit is supplied with RS232 female connector and all other parts except
power pack, which 18 extra $13.95 (Cat. MP-3020)
$85.00

| Ballsone
(LOW OHMS ADAPTOR FOR DMM'’s
éi%%%‘g%;‘%ﬁ%‘fﬁ?z which utilises your digital multimeter. $ 29.95
(MODEM END OF FILE INDICATOR

Ref: Stlicon Chip Feb 1988 $ 9.9 5 LESS 15%

~
~N

=,

(DOOR MINDER  $37.50 )

Ref: Stlicon Chip Feb ‘88

New generation door opener alarm. 9V power supply

Cat. MP-3010 $18.50

jﬁ////////////////////////////////////////////
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JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYC

Cat KC-5020
\

Z

CONCORD

ELECTRONICS

d

NN
0

NANNANANNNNNNN

T POST & PACKING
/ I\ - 53 $9.99 d
{MasterCard g 4 5
A S $9999 S$6.
OVERS100 $10;
ROAD FREIGHT
ANYWHERE
IN AUSTRALIA §13.50

8888

7

M

SYDNEY - CITY

HURSTVILLE

RE HILL

BURANDA QLD

MELBOURNE-CITY

SPRINGVALE VIC /EAR

A ittt MATL ORDER ViA YOUR PHONE “wpiuriadl i i
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AYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR Jl‘\YCﬁ JAY(

PC board and all parts supplicd including switch.
| Cat. Kc-5024 OFF KITS
ULTIMATE CAR BURGLAR ALARM
Ref: Stlcon Chip Feb '88

Includes flashing light switch, back-up battery and ignition killer. $79. 50

Cat KC-5021 Extras - Stren Horn Cat. LA-5700 $26.50Scrcamer Piezo Cat. LA-5255 $17.95

) )
JA%%/ ///////////////////////////////////////WWWW//W///W//WW////WWW;22

Maycar

117 York St. (02)267 1614 - HEAD OFFICE

Mon-Fr18.30 -5.30Thurs8.30 pm- Sat9 - 12
Cnr. Carlingford & Pernant Hills Rd (02)872 4444 -
Mon-Fri9 -5.30Thurs8.30 pm - Sat 9 - 2pm

115 Parramatta Rd (02) 7453077 -
Mon-Fr18.30-5.30-Sat8.30- 12

121 ForestRd (02) 5707000 -
Mon-Fr19-5.30Thurs8.30pm-Sat9-12

188 Pacific Hwy cnr Bellevue Ave {02)4394799 -
Mon-Fri19-5.30Sat9- 4pm

144 Logan Rd (07) 3930777 -
Mon-Fr19-5.30Thurs 8.30- Sat9- 12

Shop 2, 45 A'Beckett St City (03) 663 2030
Mon-Fr19-5.30Fr18.30-5at9- 12

887-889 Springvale Road Mulgrave (03) 547 1022
NrCnr. Dandenong Road Mon-Fri9-5.30Fr18.30 -Sat9- 12

Concord 2137
(02) 7472022
Telex 72293
FACSIMILE
(02) 744 0767
MAIL ORDERS
P.O.Box 185
Concord 2137
HOTLINE
(02)747 1888

NN

NN

TOLLFREE

7, (008)022888
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NEW PRODUCTS 7

New Technology Cuts STC Costs by STM

a ,’w'- ._

T i
1] l“l {1

Australia’s  largest  Surface
Mounted Component (SMC)
technology installation has just

been implemented by STC as
part of its continuing effort to
streamline production of the

Commander BN  Telephone
Systems it manufactures for
Telecom Australia and over-
seas markets. For a one-time
investment of $1 million, the
company expects to trim prod-
uct manufacturing costs by the
same amount cach year.

The specific item to be
manufactured is the miniatu-
rised printed circuit board that
functions as the control panel
of the complex Commander
communications system. Previ-

ously, STC purchased these
boards in a pre-assembled
state.

The SMC installation is

STC’s second move to auto-
mate major aspects of the pro-
duction of the Commander
Telephone Systems. Earlier this
year—and to generate proj-

ected savings of $100,00 per
annum—a sophisticated robot
with a unique, Australian-de-
signed vision system was de-
veloped to handle the final key
placement phase of the tele-
phone’s assecmbly.

“STC has already proven
there is a healthy, growing
overseas market for Australian-
designed and manufactured
telephones, and we are com-
mitted to sceing this market ex-
pand,” said STC Manufactur-
ing Dircctor Bruce Stephens.
“Stringent attention to quality,
and cost-cfficient, cost-effective
manufacturing technology are,
as we sce it, the factors that
will continue to make our Aus-
tralian products competitive
and successful in markets
around the world.”

READER INFO No. 154

Fibre Lasers a Reality

The Optical Fibre Group at
Southampton  University  in
England has developed a rare-
carth doped optical fibre that
may one day act as a low-cost
laser for telecommunications or
SENsor systems.

The Southampton laser —
with doped ncodymium ions in
its core — may overcome many
of the problems associated with
conventional  semi-conductor
lasers.  Conventional  lasers
must  be  rigid,  optically
straight, and have specially
designed, accurately configured
mirrors that arc solidly aligned
at cach end. They are casily
affected by dust. vibration and
other environmental condi-
tions. They also require rela-
tively large. expensive power
supplies and have a limited
operating life.

The new laser type is flexible
and does not need separate
mirrors.  Contamination  has
little or no effect because it is
totally glass enclosed. Since it
is as thin as human hair, it can
be coiled into very small
bundles. The laser may be effi-
ciently pumped by cheap semi-
conductor laser diodes.  An-

other advantage is the lasers’

ability to operate over a wide
range of wavelengths. Typical
scmi-conductor lasers operate

on onc infrared wavelength
only.
The new  fibres  were

launched into the world market
at the annual CLEO confer-
ence in Baltimore and at Opti-
cal Fibre’s ’87 in London. The
Fibre Optic Group is sclling
the new laser through an agree-
ment with York Technology.
Yorks agent in Australia is
Fibernet of Bayswater, Victo-
ria. Fibernet Expect to show
laser fibre for the first time in
Australia at ACOFT in Surfers
Paradisc in December.

Similar manufacturing, mar-
keting and distribution arrange-
ments  are  planned  between
Southampton and York for
other rare-carth doped fibres.
The Optical Fibre Group is
part of the Electronics and
Computer Science department
at Southampton.

Smart Switch for
Muitiplex Wiring

Applying Multipower-BCD
mixed  bipolar/CMOS/DMOS
technology. SGS has developed
a smart switch for automotive
multiplex wiring systems that
delivers 25A peak current, 6A
continuous.

Type L9806 is a high side
switch aimed at applications
such as lamp and solenoid driv-
ing. Controlled by a
TTL/CMOS/uP compatible
logic input. it inctudes diagnos-
tic circuitry which provides a
warning signal to the control
micro  when  fault conditions
arise.

Protection against overvolt-

74 — ETI February 1988

ages, voltage transients and
short circuits is incorporated in
the chip. In addition a special
inrush current limiter is in-
cluded to optimize turn-on time
and cxtend lamp life in tung-
sten lamp driving applications.
The diagnostic ouput signals
overload conditions and open-
circuit loads, detected by sens-
ing the load current when the
output is active.

The 19801 is assembled in
the SGS Pentawatt five-lead
package with a grounded tab
that nceds no isolation.

READER INFO No. 156
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Intel's Graphics Coprocessor
and Unix System

The Intel Corporation has
announced the availability of
binary software drivers to pro-
duce X-Windows for graphics
controllers, based on its 82786
graphics coprocessor — opti-
mized for UNIX System V/386,
Release 3.0 environments. This
makes the 82786 the first VLSI
graphics coprocessor to support
X-Windows.

X-Windows is a graphical
windowing interface for run-
ning application programs in
UNIX environments. Many
current UNIX systems have
relied on frame buffer CRT
controllers and the processor to
perform all the graphics where
the host does the pixel-
intensive work in addition to
application code execution.
82786-based graphics cards off-
load the graphics intensive
functions from the host micro-
processor, liberating the host to
provide increased application
performance. In addition, the
pixel intensive functions arc
performed much faster by the
82786 becausc it has silicon
dedicated to the most frequent
graphics operations.

The 82786 furnishes window-
ing-based software with very

fast bit block transfer (Bit Blt)
and character block transfer,
and a drawing rate of up to 2.5
million pixels per second, while
simultaneously managing the
display. With separate drawing
and display processors on-chip,
the 82786 is distinctive in its
ability to support the key win-
dowing graphics functions.

“The 80386 and the 82786
represent a stable, standard
hardwarc platform that will
support UNIX and X-Windows
across a wide application
base.” said Olson. “This brings
the operating system and the
most widely supported graphi-
cal interface together with the
same portability as in the DOS
world. Today’s W-Windows
drivers arc  Version 104,
drivers for Version 11 are in
devclopment and will be avail-
able carly next year, when test-
ing is complete.

UNIX System V/386, Re-
lease 3.0 (fully certified by
AT&T) is the only version cur-
rently available that extends
software portability from the
traditional source code level to
the binary level. Previous ver-
sions of UNIX were compatible
only at the source code level.
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Phone Box Opens for
Home and Business

Voca Communications  has
opened its first retail outlet for
the direct sale to the public of
teleccommunications  products
for home and office.

The ‘phone box’, located at
176 Commercial Road, Prah-
ran, Victoria stocks the full
Voca range of feature tele-
phones. cellular mobile tele-
phones, facsimile machines and
paper, answering  machinges,
pagers and other telephone ac-
cessorics.

The ‘phone box™ also stocks a

range of other Telecom-ap-
proved products, including
cordless, clock radio and an-
tique telephones priced from
$20 to $500.

Voca General Manager, Mr
Paul McNicholl, said that it
was an exciting venture as his
company was the first major
teleccommunications supplier to
open a retail outlet. “We see
the ‘phone box™ as a logical re-
sponse to market needs, said
Mr Nicholl.
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Low Profile 15W
In-Gard Gonverter

RIFA has released a new series
of S00V isolated DC/DC con-
verters with single, dual or
triple outputs (5, 12 and 15V
in different output configura-
tions for in all 14 versions).
The PKC series, also known as
the In-Card converters, operate
on a 2:1 input voltage range for
24V (1836 V) and 48/60 V
(36-72 V) battery systems, with
temperature range —45°C to
+85°C. Housed in a 10.7mm
high anodized aluminium en-
closure, the converters can be
mounted as conventional On-
Card converters or recessed
into a punched hole in the
PCB. using RIFA’s In-Card
mounting, the resulting height
8.5mm, allows 0.6” or (3TE)
board spacing. The overall di-
mensions are 80mm x 55mm x
10.7mm and the weight is 50
grams. The converters are com-
plete units, ie, no extra compo-
nents are needed for normal
operation or to  fulfill
VDE/FCC/CISPR’s RFI regu-
lations, curve A or N, and can
be remotely on/off controlled.
The PKC series are specially
designed to operate as On-
Card converters with high per-
formance on all outputs and
can be paralleled for redun-
dancy or systems upgrading.
Triple output versions have a
voltage accuracy within +2.5%
on all outputs, including line/-
load regulation, temperature
coefficicnt and initial setting.
The new secries uses RIFA’s
proven 300 kHz switching tech-

nology, based upon proprietary
drive and control circuits, an
efficient thermal managment
and the use of only highly reli-
able ceramic capacitors for
input and output filtering. Effi-
ciency is typically 85% and
MTBF for the new converters
is in excess of 200 years, like
RIFA’s other On-Card convert-
ers.

With the introduction of the
PKC series, RIFA takes an-
other step in addressing the
market for boards with seif
contained distributed power. In
order to facilitate required
regulation on auxiliary outputs,
cg, for analogue circuits, a
weighted regulation feed-back
loop has been adopted. Conse-
quently, all outputs are regulat-
ed. Pins up of the PKC series
are functionally compatible
with the company’s 25-40 W
PKA series and a layout on a
PCB can easily accommodate
either PKC or PKA converters
in accordance with power re-

quirements.
Sample quantities of the
SV/3A output converter for

24V and 48/60V battery sys-
tems are availabie now. Ver-
sions for triple outputs will be
available in the first quarter of
1988 and the announced series
is scheduled to be completed
by the third quarter of 1988.
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Logic Analyzer — Bus Monitor

A new combined logic analyzer
— bus monitor, Model DLG

7100, has been released by
KIKUSUI Corp of Japan,
represented in  Australia by

Emona Instruments. This new
20 channel (16 data and 4
control channels), 100 MHz,
1000 word memory instrument
can be used both as a general
purpose logic analyzer and as a
dedicated parellel bus, GBIB
(IEE 488) bus and serial link
recorder and bus monitor.
Exceptionally user friendly,
the instrument is provided with
a sharp image 7 CRT, with
clearly labeled on screen menu
displays and software function
keys, to select the required

operation parameters in each of
its three basic modes of
operation: Parallel Data
Analysis; GP-IB Data Analysis;
Serial Data Analysis.

In parallel data recording and
analysis it is possible to record
1000 words in 16 channels, with
a clock frequency of 100 MHz
(external or internal), with
triggering set by an 18 channel
(16 data, 2 qualifier)
combination trigger word. An
additional 1000 word memory is
provided for reference.

The data on the 16 channcls
can be displayed on the screen in
the timing mode, with casy
expansion of the time scale and
shifting along the memory, or in

the statc mode, with various
types of codes (binary, octal,
hex, ASCII, etc). Each input
channel can be individual
labeled with a six character label
for ease of interpretation. Glitch
detection of 5 ns is possible. The
comparison display function of
recording memory (A) with the
reference memory (B) and the

search function allow ecasy
scarching for specific data
patterns and  highlights  of

changes in data patterns.

In GP-IB bus data analysis,
timing displays and state
displays, similar to those in
parallel data analysis, are
possible. Each channel is
automatically labelled. The
internal clock or the DAYV signal
can be used as a clock.
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Selling ADA

Australian agent for the Alsys
range of Ada compilers, Com-
puter Sciences of Australia has
made its first sale to the De-
partment of Defence.

The software section of the
Directorate  of Naval Com-

munications Design in Can-
berra is using the IBM PC AT
version of the Alsys Ada com-
piler to design and develop a
shipboard communications sys-
tem.

Over the next few years
Royal Australian Navy patrol

boats will be equipped with a
computer which will be used to
create, store. send and receive
operational messages to and
from shore facilities. The ships
currently use morse code and
voice transmissions. The De-
partment will issue a tender for

the computers in the next few

months. Ada is the standard
high level language used by the
US Department of Defence to
program computers controlling
modern, sophisticated military
equipment.
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edition of ETI we
described Project ETI
176, a Zener Diode
Tester. We would like
to clarify that this
project was developed
in the Research and
Development
Department of Dick
Smith Electronics, not
in the ETI laboratory.
In labelling the project
‘ETI 176" we were

merely giving the project a call

CLARIFICATION
In the September 1987

number; we were not trying to
suggest that the project was
ours rather than DSE’s.

The Zener Diode Tester is available from

B ON -

- \

NYS
x1! § 3 . 1l Q
Speed Card $499 233
Copyboard $200 234
Serial Card for XT $51 236
150W XT Power Supply $139 240
Mutti IO and Floppy Controller $165 238
Mutti 110 $135 239
XTCase $85 239
XT Hard Disk Controlter Card $185 249
Floppy Controller Card $62 247
XT Motherboard 4.77MHZ/10MHz 0K $199 27N
XT Motherboard 4.77MHz/10MHz

640K $420 253

AT Floppy & Hard Disk Controller $319 250
AT Baby Mother Board 640K 10MHz ~ $970 254
2MB Memory Cards for AT $399 259
2MB Multi IO for AT $450 260
Serial Card for AT $130 237
AT Baby Case $125 252
AT Full Sizecase $165 272
AT Baby 180W Power Supply $185 241
AT Power Supply 200W $220 242
Printer Card $40 235
360/1-2MB Floppy Controller $119 248
EgaCard $299 244
Mono Graphic Printer Card $115 228
HGC and Printer Card $135 229
Color Graphic Adaptor $105 227
84 Key Keyboards for XT or AT $120 245
101 Key Keyboard for XT or AT $150 246
Game I/O Card $36 230
512K Ram Card OK installed $69 231
Clock Card $55 232
Joystick $49 226
Witty Mouse $99 224
Microsoft Mouse compatible $120 273
Modem Bit Blitzer 123E $480 270
imaginerring LE Modem $399 2Nn

Pans ==
J '( ol B
Set of 9 64K Ram Chips (120NS) $33 261
Set of 9 256K Ram Chips (120NS) $61 262
Eprom Chip 27256 $10 263
8087-2 (8MHZ) $340 264
8087-1 (10MHZ) $479 265
National 360K Disk Drive $199 221
National 1.2MB Disk Drive $249 220
Chinon 3.5 inch Disk Drive $249 219
Seagate 20MEG HD with Controlier $590 222
Seagate 30MEG HD with Controller $620 223
Tandon 21MB Hardcard $800 225
ADI DM-2214 Ega Col-Monitor $820 200
ADt DM-1502 Colour Monitor $620 201
Tatung 14" Dual Scan Monomonitor  $249 203
Tatung 12" Dual Scan Monomonitor ~ $199 205
Ultra Laser Printer $3600
Canon A-50 Printer $530
Citizen 120D Dotmatrix Printer $499
Citoh Daisywheel Printer $450
Citoh Color Thermal Printer $399

Call for a comprehensive list of all peripherals. We also

carry a wide range of consumables and computer systems

including such name brands as Epson, Canon and
Imaginerring. Orders subject to stock availability.

4.77M0MHZ

DOS 3.3 & GWBASIC
640K RAM Parallel Port
Serial Port 10 Blank Disks
Joystick Port Tactile Keyboard

Clock Calendar

30 Meg Hard Disk

One Year Warranty

with 14" Monochrome Monitor $2195

with EGA Monitor Monitor $3050
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One Floppy Drive
Two Utility Disks

(OOKABURRA
COMPUTERS
SEND ORDERS TO:

8 Curlewis St, Bondi, NSW 2026
Ph: (02) 365 0706
Telex: AA 178278, Fax: (02) 3650366

Ptease tick payment method
MiCard (] B/Card[]

(11 L]
[TTTT1]

Signature

Cheque ]

(L]

Expiry date
Name ..

Address

. PiCode
State SO+ HIO00CO)

Ph{( P ————————emc e
Totalamount $..... ... .. oot
Please attach this coupon with your order.

Postage ratos $50-599 99 $5.00
$1.89 99 $200  $100-5199 $7 50
$10-524 99 $300  $200-$499 $10 00
$25.849 99 $400  S500plus $12.50

The above postage rates are lor basic postage only Road
Freight, bulky and fragile items will be charged at different
rates

All prces include Sales Tax White Stocks Last
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MC68HCO5L6

The MC68HCOSL6, the newest
member of the MC68HCO05 mi-
crocomputer family, has an on-
chip liquid crystal display driver.
This 8-bit single-chip microcom-
puter also contains an on-chip
oscillator, CPU, 6208 bytes of
ROM, 176 bytes of RAM, a
Serial Peripheral Interface (Syn-
chronous Communication
SPI), a 16-bit timer, and an
audio tone gencrator.
Currently the MC68HCO5L6
is available in dic form only. In
mid 1988 the part will be pack-
aged in a 68-lcad Fine Pitch

Motorola introduces The

Plastic Leaded Chip Carrier.
Motorola’s low cost develop-

ment  tool, the MC68H-
COSEVM, supports the
MC68HCOSL6.

Motorola recommends the

MC68HCO5L6 for any handheld
instrumentation utilizing LCD.
such as bar code readers, pocket
telephone directories. meters,
cordless telephones, calculators.
hand held cassette tape players,
AM/FM radios, and infra red re-

mote controls.
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A highly-integrated low voltage

(2 V) dual-conversion FM.
narrowband receiver IC  has
been introduced by Motorola.
The MC3362 FM narrowband

receiver  can fill many
applications as a complete VHF
receiver  incorporating  all
essential functions from the

antenna input to audio prcamp
output. The MC3362 IC is idcal
as a utility recciver for voice and
data communication including
cordiess phones. VHF two-way
radios, remote control receivers,
home sccurity systems and
unlicensed peripheral data links.

The MC3362 device is
manufactured by the patented
Mosaic process, resulting in
excellent performance for rf
inputs up to 180 MHz. If the
first LOW signal is provided
externally, the device can be
used at over 400 MHz. Design

features include:

® Dual conversion circuitry for
excellent image rejection.

® Received  Signal — Strength

Indicator  (RSSI)  output,

allowing application with a

muting  circuit  or  signal

strength meter.
® Low power

(6.35 mW).
® Data slicing comparator for

FSK data recovery up to

30 kbps (15 kHz).

Package options include a
24-pin DIP or a 24-lead
wide-body SOIC for surface
mount applications. The SOIC
package improves RF
performance.

For more information contact
Motorola direct.
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Philips T&M's Instrument
Driver Software

Using personal computers to
control GPIB (IEEE 488/IEC
625) instrumentation systems is
now much casier, thanks to a
set of software drivers from
Philips Test & Mcasurement.

Written for Basic, Pascal and
C users, the drivers climinate
the inconsistent, hard-to-under-
stand command strings and
low-level GPIB routines that
engineers currently have to use
— and replace them with sim-
ple, readable calls. Procedure
names clearly indicate the func-
tion they perform (MEASURE
for measurement, SET.FIL-
TER to activate the dmm fil-
ter, and so on).

By making the programs
casier to rcad and write, the
new drivers will cut develop-
ment costs and save time.

Further time saving features
include an automatic configura-
tion facility and built-in error
checking.

The automatic configuration
facility takes much of the la-

bour out of setting up a GPIB
system. Normally the user has
to assign addresses, assign in-
stument names to the addresses
and load drivers for each in-
strument by hand. However,
the new software identifies
which instruments are present,
allots the addresses to the in-
struments n their  default
modes and loads the drivers so
that the user can start program-
ming immediately. Alternative-
ly, a second menu allows the
user to sclect a customised set
of parameters.

The error checking feature is
one of the new software’s most
important advantages: to save
time, operators often assume
that cvery instrument in a sys-
tem is programmed correctly.
Philips drivers check that the
programmer has not made a
mistake by addressing functions
that are not supported, or by
exceeding the ranges of the in-
struments.
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Low Price Path
To Super Speed

Hypertec has announced that
Hyperace 286 Super Plus — an
enhancement  board  which
makes an IBM PC run substan-
tially faster than an IBM AT
— will sell for $1395 recom-
mended retail.

Marketing manager Merelyn
Kelly said this made it a con-
siderably more attractive op-
tion to that of upgrading to a
faster machine. “Even a mod-
crately priced AT compatible
will cost around $4000," Mrs
Kelly said. “"And the other al-
ternative new  mother
board — will cost $3000 plus
memory.”

— d

Hyperace 286 Super Plus was
developed at  Drummoyne,
Sydney and is one of a group
of accelerator boards on which
Hypertec has concentrated its
research.

Hyperace 286 Super Plus re-
places the computer’s
4.77 MHz 8088 processor with
its own 80286 processor, step-
ping its speed up to 12.5 MHz.

High clock speeds are cssen-
tial if sophisticated word pro-
cessing, CAD tasks and large
spreadsheets are to be worked
without frustrating delays in re-
sponse time.
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Do computers play
any part in your
life?

If they do — or if you just want to find

out about them — don't miss each
month's issue of

NEWS
| - : e |
A magazine for all computer users and enthusiasts Your Computer R NS i
'L has something for everyone — topical features on all aspects of ‘{OQ@P‘ ‘
| the computing world, expert reviews of the latest software and v \P\\ﬁ ‘
| hardware, up-to-the-minute information for business people and ,‘010“ 7

| even games and advice for hobbyists.

SCHEMA II: Schematic
Capture Software for
awmon ENgineering Professionals

FREE DEMONSTRATION PACK!
New Release Version 2.01

W

Speed ease of use and power made SCHEMA the schematic
software package for thousands of engineering professionals the world
over. Now, SCHEMA || sets a new standard for all schematic capture
programs to follow, regardless of price.

Use SCHEMA 1| to draw schematics (and other technical
drawings) and automatically generate related design documentation
such as bills of materials, net/pin /wire lists, component usage reports,
design rule error checking reports, and more. SCHEMA Il can help
turn a good design into a great product because consistent design
information is accurately transferred through the entire design cycle.

SCHEMA (i runs on IBM PC/XT/AT/386 /compatible personal
computers and supports most popular graphics adapters, printers,
plotters and mouses.

SCHEMA il is produced bgl Omation Inc of Richardson Texas

* Flat Packaed, low power EL Display

U.S.A. Abram Computers are the Sole Australian distri?utg;s. LJ 640U26. Featuring 640 x 200 dot.
SCHEMA 1 is $985 Plus $10.00 freight plus tax if applicable. N . .

Your satisfaction is Guaranteed . . . or your Money Back. Dot Matrix LCD, 40 characters x 2lines.
Abram Computers guarantee your satisfaction with SCHEMA I1. Try it Positive or negative transflective display.
for 30 days. If for any reason, you feel SCHEMA It does not meet your LM 402X01. With built in backlight.

needs, retum the package for a full refund.
- -
bram (02) 633 4033 aA & & T = 2

Suite 19, 2 O'Connell Street M ﬁ‘l ‘-—g
ite 19, onnel eet,
Omputers Parramatta NSW 2150, i
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Offcom offers
major cuts

Sydney based communications
house, Offcom. has relcased an
enhanced version of its TOS-
Box which can manage and
transmit  messages by both
Telex and by direct dial-up
lines.

The portable PC style unit
can be connected to both telex
and telephone  lines simulta-
ncously. and interconnected
with a wide range of host com-
puter systems, and/or 10 a PC
based local arca network. Files
written anywhere in the net-
work, including on the TOS-
Box keyboard can be sent to
the TOSBox and automatically
qucuced according to its priority
for despatch by either telex or
telephone.

Depending on the traffic of
the user. the TOSBox can be
manually operated or run auto-
matically in background mode.
collecting and despatching mes-
sages from organisation “mail

boxes™ and answering and
printing out incoming mes-
Sages.

“The new system has already
been installed by one overseas
government which  confidently
expects to save more than $1
million a year in overseas com-
munication charges.” says Off-
com Managing Director, Mr
Norm Young.

“A typical one-page message

can be transmitted 36 times
faster via modem than by
telex™, says Norm Young. “It's
cven half the cost of the aver-
age facsimile transmission.”™

Dial-up messages are  still
validated with “answer pack™
and arc time and date stamped.
similar to a telex. They are also
sent  with error  correcting
protocols.

The system also keeps  all
statistics and prepares  traffic
and costing reports to facilitate
internal charging. These files
arc accessible to other system
programs such as spreadshects.

Archived messages are
packed into a single file. drasti-
cally  reducing risk  storage
space. but  cnabling  quick
screen retrieval.

The TOSBox is also a fully
operational PC/XT compatible
computer and can be used for
PC applications while the Tele-
communications function con-
tinues in background mode.
The system  software is very
flexible. Word processing files
collected from a mailbox can
be casily converted into Telex.
and or ASCII format by the
system. Lines are wrapped at
the required 69 characters, text
converted to upper case. and

ilegal  telex  characters  are
changed to their nearest Telex
cquivalent.
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Enson’s PGe

Personal Computer

The new PC personal computer
from Epson. utilizing the 8088
architecture with 640Kb main
memory, has achieved a clock
spced of 10 MHz. the fastest
among the 8088 machines avail-
able  today.  Competitively
priced. the PCe should be an
attractive  offer o small-
medium  business  where  the
new 80286 technology is an
“over-kill™.

This mecans the PCe is
claimed to be well suited in an
LAN environment or as a fully
configured Personal Computer
running a varicty of available
PC applications from simple
Word Processing programs to
complex CAD-CAM or Desk-
top Publishing software pack-
ages.

The PCe will be available in
configurations of single floppy,
dual floppy. and single floppy

with 20} Mb hard disk. The user
can also sclect the most suit-
able graphics card for specific
requircments  among mono/H-
ercules. CGA and EGA.

There arc 5 XT compatible
full length expansion slots. The
floppy disk controller supports
up to four drives. Reset switch.
system  configuration  dip-
switches. and clock speed selec-
tor (4.77 or 10 Mhz) are conve-
niently located on the front
pancl.

MS-DOS 3.2 and a systcm
diagnostics disk are  bundled
with the Eupson PCe. Four
kinds of high quality manuals
are supplied with the MS-DOS
package, making it casy for
first time users to  become
familiar with their  systems.
Bundled also is GW-BASIC.
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J/axis Stepping
Motor Gontrollers

The new stepping motor con-
trollers C-530 and C-560 from
Warsash Sydney. allow a simul-
tancous operation  of three
S-phase motors. With a resolu-
tion of 10{) steps per revolu-
tion. these motors are espe-
cially well suited for high-reso-
lution positioning systems.
Working on the constant cur-
rent principle the new steping
motor  controllers  can  be
adapted to motors of different
phase currents. Both models —
the C-330 and the C-560 — are
cquipped with an IEEE-488 or
RS-232 interface as standard.

They are available in a 19" rack
mount casing which can also be
used as table top model. While
the devices of the C-530 series
can be operated by the com-
puter only. the C-560 series has
various manual operating  dis-
play clements.

The microcomputer installed
in the controller provides an
cxtensive set of commands e.g.
to position the motors 1o set
the parameters or to read the
positions. Thus a high grade of
flexibility is achieved allowing
the operation of different me-
chanical systems.
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NEW
A FAIIS

High Qualily
from C.1.C. Co.
Teiwon Ltd.

10-49 316 eo

50-99 314 es § EA
100+ 312 es  8uy Now!

3 (80mm) 115y aC Cat 06- 1019
3°( 80mm) 240Y AC Cet 06-1020
5°(120mm) 1 15Y AC Cat 06-1029
S (120mm) 240Y AC Cst 061030
Finger Guerds now avatlable!
3°(80mm) $1.50 es Cet 06-1022
S (120mm) $1.50 es Cat 06- 1032

Complete

ALARIN
SYSTEIN

Covers doors and

windows etc. Add

infra-red detector if needed

Includes digite! keypad «

control module with 4

reed switches and siren. 01-0920

2,200uF S0vw
PIG@TAIL
ELECTROS

Cat 18-3346 EA
were $2.50 e0

THIS MONTH ONLY

Programable entry/exit delays, g'teed.
Easy inste), wiring supplied, batt. oper
EXTRA SIREN AVAIL. $15

Plugs into existing module. 01-092t
ACCESSORY KIT $11

3extre reed switches  Cat 01-0922
INFRA-RED DETECTOR $119
Requires 12v6c power Coat 01-5302
source st 25mA @ g rechargeable batt.

OPOT HI-QUALITY

ROCKER
SWITC

IOO for $20 19 zoze

27 COWPER ST,
GRANVILLE NSW

(Just off Parramatta Rd, near
Granville
On-site parking available

railway station)

I1N5404

400PIV 3 AMP

RECTIFIERS

Cat No 2“
[

26-0115
15¢c ea

8 ()OOUF 7Svw
FLECIROLYTICS

Nels, top quahty 34mm
diam % 85mm high
Cat no
18-3500
10y

100+
RBLOY
s12.50 SECURITY
cat15-3095 KEYSWITCH

SPDT for N.O.or NC circuits_affords
the best protection for electronic

power ¢ircuits, usually $15 00 each.

New POCKET
MULTIMETER
2K0/Y
A superior shock -
resistant cese, mirror
scale, 16 test ranges,
0- 1Ky aC » DC,
0-250ma DC,
ohmyx1KandoB Only$13.50
Cat 17-0155 RRP $19.50 Save $6 now

PARTS VALUE PAKS
» tucky Dip Assortments

S00 0.5v resistors

200 . Vv resistors

100 .. ceramic ceps

30 ..qreenceps

45 electrolgtics

20 .potentiometers

2s preset pots

30 .. mice caps

40 .radie/TY knobs

15 various fuses

...rt chokes

.rt/if/o3c coils

EACH 10 avdio transform

PAK 50 tagstrips

250 0.25v, 0.5v, 1w resistors
15 PAKS TQ CHOOSE FROM

STATIC %
WRIST
STRAP 512.50.,

Static voltages discharge to grounded
Tesd - prevents damage to CMOS IC‘g etc
Yelcro tape adjusts to ell size wrists

UHF to VHF 185
TUNEABLE DOWN
CONVERTER

for 585Ch 28 and

YCR or video games,
CoversCh 20-68

with bypass switch

for nor mal YHF use.

12¥ DCor 240Y AC.  Cet 24-1022

EX-BANK HOLD-UP

CAMERAS
"49 |

Using photographic

f11m but ideal 8y

"dummy” camera for

shop/showroom - just

»dd 8 Nashing LED for

extra effect. Includes

control unit, Freight extra

AUDIO ;5 VIDED
INCCINE "7 ' ['vCr/VER

ENHANCER $69

Connect between two YCR machines to
improve sudio snd video sxqmls with
separale controls and multi-purpose
ieads, 240V AC power. Cat 24-1027

ULTRASONIC
+ RADIO KEY
CAR ALARIN

Radio controt ON/OFF,

panic slarm button,

curreni door strmnq

interior motion detector

inbulit siren, gelay, reset, $199.75
latest burgler- prooldequn 19-5253

/’7

a7

VIDEO

CASSETTE
HEAD CLEANER

VHS 0a- 11 a8 $72 'S0

Now only

BETH 04- H-:Qs EA

Was $39.50

29 50

Cat No 11-1550

Built &
Tested ‘4 9.50
11-1551

Cat No

Negative ION|
Generator kit

(Based on AEMS5501 Sept. 1985)
A deluxe version of this most
popular kit with HIGH/LOW output
switch, higher voltage (-9500v),

extra lon emitter, professional
cabinet and ton emitter tester.
Users claim a greater feeling
of well being and relaxation.
Cleans air of tobacco smoke and

bacteria;

increase concentrotion.

Full instructions are included.

MICRO-DIN PLUGS FOR

COMPUTERS,
(0 ) B ETC-shielded
3 pin micro-DIN Cot 16-1047 $2.20
4 pin micro-DIN Cat 16-1049 $2.30
S pin micro-DIN Cet 16- 1050 $2.40
6 pin micro-DIN Cat 16- 1056 $2.50
7 pin micro-0IN Cst 16-1057 $2.60
8 pin micro-DIN Cet 16-1058 $2.70

TV TRANSMITTER

{ AUDIO/VIDED

| Send sudio and video

signals 1o TV set(s)

within 30m renge on

YHF Ch 11, No direct

wiring needed 50 use

with video cameras

too! 9Y batt or 240Y AC. Cat 04-115S

New Stereo .
~ MAGNETIC ;
1SHZ - 35KH2 response
0.6mm dism stylus,

2.5mw output, s1d

0 S inch mounting

STERED HERDPHONES

FOA OIGITAL CONPACT DISC

The difference 1n bass, treble end sound
dynsmtcs 1y amezing! Clean and crisp

CARTRIDGE
Cat No 03-0050 2 l
with outstanding clarity yet lightweight

L/R volume controls, 20- 20KHz resp,

10048 at 1 KHz sensitivity, normally

RRP $44.95 below cost at szn pr

K‘ Rechargeable

NiCad
batteries

High quelity nickel cadmium betteries
you cen use 8g8in and 8gein, and we
hove the biggest range! Cat oD
AA 1.2Y 4SOmAH 02-1050 § 3.50

Ferguson Transformers

9Vdc 200mA
plug-pack

ok B L

95 DL 200mA put  02-2046
Usually around

$13.50 Save 36 s75[] eo

PR
egulate

38 POWER =
SUPPLY KIT

Professional //«

SOUND ’/

HI-F1 /8 \
03~ 90%

were $9.99)

STEREO
H’ PHONES

AA  1.2¥ S00mAH 02-1051 $ 4.85
C 12Y¥ 1.2aH  02-1054$11.70
c L2Y 1.BAH  02-105S $13.25

1.2 1.2aH  02-1058 $11.70

1.2¥ 4AH  02-1059 $22.20
AAA 1.2 180maH 02-1062 $ 4.75
NRN 1.2¥ 150mAH 02-1064 $ 4.35
216 9Y 02-1066 $18.95

Buy any 10, deduct 10X

KY,, Offer
ol

s13

24-0023
1315 alucky humbderT An interesting
collection of semples manufscturer s
over-runs and excess, incl IC s, pots
diodes . resistors, cepacitors, knods
switches and lots of other useful junk!

24-12Vdc CONVERTERS
Idea! for trucks buses etc. Input 24Y¥dc
Output 13.8¥dc, 2 models

4A Output §

(5 SA max) 58

Cat 24-1050

OA Output

1
(12A mex)
Cat 24-1055

s89

Fully Automatlc
12V INOTORISED

CAR AERIALS

Turn on the radio for
UP, off for OOLWUN.

Usuelly Cat No $ i \
$39.95 03-9420 21 v,~°

NEwW DRI
SN7ITCE BOXES

HIGH QUALITY

HO METAL

C SE

2x IN (%)

NS 4

or vice verss

Beige colour  malch

any computer system 2 Moc- s avail-
RS232 SERIAL $8Y |
WITHDATASIGNAL  §75 ¢ S/Tax |
TEST LEDS Cot 04 1586 |

CENTRONICS
PARALLEL “‘,’g?gsqu

FULLY GUARANTEED Cet 04-1588

HEHIHL%’

BOOSTER
Doubles the signal

strength from the
eerigl 12V oper.

AM/FM

ea
Cet 03-9410

1dea! for (8, car stereo

alariny & datterycherger

Has LH1723 regulator, all

parts » instructions

RS232 DATA TESTER
fndispensable, sertel

0825 Plug to Socket ;
adapter houses 7

red LED's 1o \

1ndicate date flow \

on 81l serial outputs $19.90
Low cost mini-tester  Cat 04-1500
RS232 JUMPER BOX

PCB + 2S 1umeery 04-1520 $13.35
RS232 NULL MODEM
TXD RaD reversed 04-1530 $13.35

GENDER CHANGERS

Female - frmnls 4-17A7 842.29
tale - male moge! 04-761 312.4S

SURGE PROTECTOR

yaristor profection 14-1510 $21.50

Ex-Computer Electros |

150,000uF Sv |
42.000uf 10v
60,000uF 15v
90.000ufF 20v
50.000uf 25v
34 000ufF 30v
15.000uf 3Sv
31,000uf 40v|

34,800uF
20,000uF
12,000uf
22.000uf
7.800uF
4,500uf 64v
3.000uf 150v
4,800uf 200v

aov
aSv
SOv
Sov
60v

ea

BREAKOUT
BOX for

(60% off,
N

S?gmu Ce104-1524

$72+ 1o ndispensible tool for
monitoring, interfacing and testing
81l R5232 lines. 24 switches break -
out esch tine except ground. while 10
tri-colour LEDs » 2 spares indicate
status of deta lines 1D RD, RTS CTS,
DSR_CD.TC RC DTR includes 20
jumper leads for cross wiring

SYNCHRONOUS

MOTORS -

With gearbon
2 models

6 RPM
24-1006

10 RPH
24-1010

A3

Y

Umversal

niCad |t
” | Charger——_ M

| Charges 4 betteries atone
| time with LED indicators Szg 5[] .l
and panel meter tester.
Recharge nicads overnight! 02- 2010 I
e
| N S

-
SERIAL to PARALLEL

CONVERTER

FOR 1BM CONPUT[R
Cot No 04- 1 S

SPRE PRK electronics

12 West St

EWISHANM, 2049

(02) 569-9797

Mon-Fr19:00-5:30 Sat 9:00-1:00
BANKCARD MASTERCARD YiISA AMEX
Pack/Post - $3 plus S% of order

value, extra for henvy items

WANTED €lectronec parts, computers |

test equipment, CASH paid




ETI-185

ETI-185:
VERSI-PLY

multiple voltage power supply

A power supply that has ten voltages available simultaneously.

*2

12

-] M.w' T e »
ALL ELECTRON COMPONENTS AR
C——

MEETING THE VOLTAGE needs of
modern electronic  devices often poses
more than a minor inconvenience for tech-
nicians and experimenters.

Having individual voltage rails available
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to power such things as TTL, CMOS, |
ECL, MOSFET, and relay coils can cause
problems — especially if a breadboard
type project is on the bench and requires

all voltages simultaneously! )

All Electronic Components have recog-
nised this problem, and have designed this
power supply to be simple, economical,
and as versatile as possible — without
placing it in the “upmarket’ category.

_—



RPower Supply

TO 240V
GPO

FUSE
HOLDER

E EARTH

j

J

VARIABLE

o o
\@m \@m

(Y:SASSIS oV :ZJ \:OV
=t12v «=]12V
TRANSFORMER TRANSFORMER
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F 172v m 7y
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4xIN5404 6x2500u
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220R
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The Versi-Ply provides cight popular
fixed voltages of +5V, -5V, +12V,
=12V, +I5V, =15V, +24V, =24 V;
and two variable voitage range of +1.3 to
+28 V, and —1.3 to —28 V. These ranges
should be capable of supplying almost any
voltage requirement.

The project is just about as simple as its
possible to make it, and cxploits to the
full features built into modern regulator
ICs. They display some attractive charac-
teristics; in fact a veritable wish list of
power supply features. For instance: built
in thermal shutdown, over voltage protec-
tion and current foldback. They virtually
guarantee distruction proof operation. In-
deed, they are fully short circuit proof. so
in the event of an accidental short on the
output, they should still survive.

They arc also capable of supplying cur-
rents of up to cight amps in short bursts.
This is morc than adequate for most of
the requirements of the typical clectronic
work bench. The result is that we have
been able to eliminate the series pass tran-
sistors and their associated protection and
control circuitry which adds so much com-

FRONT PANEL
lrear viewl

plexity and expense to the typical power
supply.

The performance of the Versi-Ply has
come up to our expectations. Maximum
ripple is of the order of the 1.8 Vdc on

I

This project was designed by and is avail-
able as a kit from All Electronic Compo-
nents, Lonsdale St. Melbourne Vic for
$257.21, (03) 662-3506.

the supply rails. and cach can draw a max-
imum load of 1.2 amps. The two positive
and negative busses are supplies by Fergu-
son PL24/40VA type transformers. After
rectification and filtering to get rid of the
ripple they produce a rail at 32.8 Vdc
positive and negative.

The bus thus provides more than the re-
quired three volts drop across the 24 volt
regulator, which is the worst case situa-
tion. The TO220 three terminal regulators
used here require their input voltages to
be three volts higher than the output. This
additional three volts is known as the
dropout voltage, and is the minimum
input voltage the device needs to regulate.

Of course, as is usual in designing clec-
tronic circuits, there is no such thing as a
free lunch. Even simpticity has a price. In
our case, remember that the maximum
current available per bus is 1.2 amps. The
safe current output on cach output voltage
depends on the voltage input (V,,) minus

Resistors
R1,R2..... ...220 ohm CR37
RV1,RV2 ... 5K Linear Potentiometers
Capacitors
C1-C20 ...10nf 100 V Ceramic

C21-C30... 1wF 35 V Tantalum
C31-C40... 1uF 50 V RBLL Electrolytic
C41-C46 ...2500nF 80 V RP

Electrolytic
Semiconductors

D1-D4... 1N5406 Silicon Diodes
.... 7905 TO-220 Voltage

Regulator

IC2.... . i . 7912 TO-220 Voltage
Regulator

IC3N... 2. oo S 7915 TO-220 Voltage
Regulator

[OFF SUSTMM 10t 7924 TO-220 Voltage
Regulator

IC5....onwcrmmwoe. covmd LM337T TO-220 Voltage
Regulator

ETI-185 PARTS LIST

ICEW...... Wl 7805 TO-220 Voltage
Regulator

IC7.. ol g 7812 TO-220 Voltage
Regulator

I8 wes. . datews. 7815 TO-220 Voltage
Regulator

1COR. e g s 7824 TO-220 Voltage
Regulator

|10 S LM317T TO-220 Voltage
Regulator

Miscellaneous

Two PL24/40VA Transformers, C1063 Case, 10
Green 4mm Binding Posts, 10 Red 4mm Binding
Posts, 10 Black 4mm Binding Posts, DPDT
Toggle Switch, AEC 86-10-1 pc Board (Tinned),
Silk-Screened Aluminium front panel, ¥2" Plastic
Spacers, 18 2" x 4" Bolts. 4 1” x %" Bolts, 23
%" Hex Nuts, Solder, Hook-up Wire, Strain
Relief Bush, mains cord, cable and plug, 10 only
TO-220 Vertical Mount Heatsinks.
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Power Supply

the output voltage (V,,,) multiplied by the
current (1). and should not exceed 15
watts power dissipation (P,,.). The current
(1) available on each voltage rail can be
calculated from:

Vio = Vou = Vs

and:

Pdi} Vd|lf x 1
so that:

Pdn (Vm - Vnul) x 1
and therefore:
1 Pdn
(Vm - Voul)

P4, should not exceed 15 watts. or the
TO-220 package regulators will overheat.
Standard parameters for this circuit are:
Vi, = 32.8 volts and Py, (max) = 15
watts.

The implication is that the low voltage.

regulators have a very large voltage across
them, and in consequence will be limited
in the current they can supply. For in-

stance, the five volt regulator can supply a |

maximum current (1) of:

1 15
32.8-5
= 540 mA

while for the 24 Volt regutator the picture
is much better:

15
32.8-24
1.7A
indicating that the input will be limited by
the current supply in the bus, not the
regulator. The number of occasions where
more than 500 mA will be required at 5 V
will be few and far between so these limi-
tations do not undermine the usefulness of
the device. And even in the rare case
where one might have a requirement for
more than half an amp, the variable sup-
ply based on the 317 could be pressed into
service to double the available current.

Construction:

Construction is straightforward. Check the
pc board for bridges, links, undrilled holes
and non-continuous tracks. Mount the
small capacitors first, observing polarity

requircments. Then insert resistors and
flying leads for the pots and output termi-
nals. The bridge diodes and large electro-
lytic capacitors may now be mounted and

| soldered. Once again, observe polarity. It

will be necessary to clip off the No Con-
tact (NC) pin on the capacitors.

Taking standard over-head precautions
(hcatsink clamps, or the burnt finger
test!), install the voltage regulators. Visu-
ally check the board for dry joins and
bridges.

Care must be taken when fitting and
wiring the transformers, because if they
are wired out of phase, the ensuing explo-
sion will be both costly and smelly! Check
the diagram carefully.

Cross refer the board against the dia-
gram overlay, and if satisfied, connec ac
power and check all output voltages. If all
is not correct, switch off immediately, and
begin to recheck your work. Should fault
finding be required, be sure to discharge
the capacitor banks by shorting with a low
value resistor. ®

ETI-185 — HOW IT WORKS

The two transformers have the second-
aries in series to give the required 32.8-
0-32.8 Vdc after rectification. Trans-
former output before rectification is 24
Vac at 1.6 Amps per transformer.

The input voltage for the regulators is
taken from the positive or negative rail,
so that each works independently of the
others. Filter capacitors are used for
stability in the supply. The bank is of
2500uF electrolytics have a very low in-
ternal resistance, and also the neces-
sary filtering to give a continuous, unin-
terrupted supply.

Due to the wide range of load imped-
ances that will be encountered the in-
puts and outputs of the regulators are
bypassed with 10nF Ceramics and 1uF
Tantalums (or RBLL low leakage elec-
trolytics). This ensures stable regula-
tion, and stops self oscillation. These
bypass capacitors are located as close
as possible to the regulators to mini-
mise the risk of rf interference entering
the device. It is also for this reason that
a double-sided circuit board is used.

On the positive and negative rail, ap-
proximately 1.2 Amps is available —
however, the regulators’ outputs
should not exceed 1 Amp. it should also
be remembered that a maximum 15
watts dissipation is allowable on these
devices; that is, at 5 Volts output, the
current drawn should not exceed 0.5
Amps. The full 1 Amp can be drawn
from approximately 17 Volts.

LBVAT

1 6Amp
Lx
| ‘ INS604
260VAC (R ._l}soz\?oo;;
‘ I’ — 312500“
= T I [

[ I LI—‘ AL l
1w 0n 1 10n
soﬂ’ T 35:]'

[ 7912 O
1w 100 W
soff_T £ T
=

| :
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o T w[ T o
*

|
W 0n W _Llo_no‘
of T | wf T
=

[ 337 |
w D 220R ‘°“l

sov[*
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The variable regulators (LM317 and
LM337) work by maintaining a con-
stant 5V between their output and
Common pins. The voltage between
output and ground can thus be con-

{ - VARIABLE T
<

(7612 | °
-12v ko Jon bt o 12y
sov] T [ T
..=L O
) A
90 . 0n
15y
T
r3 s 2LV

P! .W:E'»I =

*VARIABLE

trolled by devising a voltage divider
with R1 and VR1. A constant current
of (5/220) = 23 mA flows through the
220R resistor, and a linear voltage
drop will thus be created across VR1.
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ALL ELECTRONIC COMPONENTS

118 - 122 LONSDALE STREET, MELBOURNE, VIC. 3000, Australia

TELEPHONE (03) 662 3506
FACSIMILE (03) 663 3822

%e/ %aad%’d{‘d

ALL ELECTRONIC COMPONENTS are proud to release what we feel is POSSIBLY THE MOST VERSATILE
POWER SUPPLY EVER DESIGNED.

Our VERSI-PLY has been designed with the serious experimenter/designer in mind, and is so versatile, it can
be an advantage to any bench !

READER INFO No. 30

ETi-185 ALL ELECTRONIC COMPONENTS
B B
* EIGHT POPULAR FIXED VOLTAGES * ALL VOLTAGES AVAILABLE SIMULTANEOUSLY
(+5V, -5V, +12V, -12V, +15V, 16V, +24V, 24V )
* TWO VARIABLE VOLTAGE RANGES * 1.2 AMPS CURRENT AVAILABLE PER BUS'
{ +1.3V 1o +28V, and -1.3V to -28V ) {refer current calculations in text}

AND ONLY $270.00 induding Sales Tax !!
SIMPLE.......... EASY TO BUILD.......... ECONOMICAL........ . VERSATILE......... PRIME QUALITY COMPONENTS..........

This power supply is another one of our exclusively designed Kitsets, and to order, simply complete the

coupon below.
Upon clearance, orders will be despatched within 24 Hours.

PLEASE SEND ME THE FOLLOWING:
Qry........ VERSI-PLY POWER SUPPLY KITSETS @ $270.00 each Sub-Total $

Freight $ 4.00

Totat $

jcHeque [JMONEY ORDER []JBANK CARD CJamex

Send to : All Electronic Components , 118122 Lonsdde St., Melbourne, Victoria 3000

+28V.13V 1o -28V.. 45V, 5V 412V 12V +15V 16V +24V,24V +13V t0 128V, 13V 1o -28V... 45V, .5V, +12V 12V +15V.-15V 424V .24V +1.3V

...+5V,-5V,+12V,-1'2V,+1;5V,-15v,+24V,- 24V +1.3V to +28V,-1.3V to -28V.

L5V -6V +12V,-12V +15V

A5V, -6V 12V 112V +15V 115V +24V,-24V +1.3V 10 +28V,-1.3V to -28V..

to +28V,-1.3V to -28V..



Epson G(O-3500
Printer

Live" in the shower.

lyrical content of

particular merit.

particular merit.

Live" in the shower. You may have
lyrical content of "Hole In The [
particular merit.
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should feel less hurried,be more
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I enthusiastically
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should feel less hurried,be more cohesi

ook forward to the

Epson's GQ-3500 is onc of a
new breed of cheap. small laser
printers that are taking the
technology out of the esoteric
class into office workhorses. At
$4000 a time. they are perhaps
still 100 expensive for the aver-
age home. but this is certainly

a sign of the ways things are
developing.

The internal mechanism (the
laser engine) is second sourced
from Ricoh, best known for
cameras. Essentially, all laser
printers depend on one or two
manufacturers tfor the engine.

The differences occur in the
way the package is presented
to the user. both in the physi-
cal sense and the operating
sense.

By and large. Epson have
done a good job on both ac-
counts. Physically, they have
turned in a package that is sur-
prisingly small. measuring in at
only 22 x 41 x 42 c¢ms and
weighing 35 kg. It's coloured
Apple computer cream, which
is suitably neutral for office
turniture. Setting up is moder-
ately complex. but if you take
the trouble 1o open the manual
and read the first few pages. it
is all extremely straightforward.

Control is via a front panel.
It has the usual on-line/off-line
switch, two seven segment dis-
plavs and individual LEDs to
provide status indication. There
is a vellow LED that flashes
fast when data is being re-
ceived, and slowly when there
is something in the print buff-
er. This is actually one of the
things I did not like about the
unit. It is confusing.

Nevertheless, the Epson s
very simple to operate, at least
using the paraliel interface. It
turns out that to get a print-
out, all that is necessary is to
place the toner cartridge and
the print drum in the appropri-
ate slot, fit the paper trays and
connect a cable to the input.
We used a parallet input and
drove it with an 1BM clone and
Wordstar to get the prints
shown here.

It is possible to operate in a
number of different modes,
which require slightly more
thought. As always. the scrial
connections have a host of op-
tions that nced to be sorted out
before the print and computer
will talk to one another. An-
other option is the addition of
an cmulator card, which makes
the Epson look like an HP
laserjet. T wasn’t able to check
the success of this emulation,
but in the current computer en-
vironment, | doubt its uscful-
ness.

As can be scen, the output is
excellent, very close to typeset
quality. The three different
types of characters or fonts, are
generated internally by the
printer. It is possible to gener-
ate other fonts by using soft-
ware packages resident in the
computer, or alternatively using
Epson’s own font cards. Most of
the print characteristics can also
be sct up as defaults using a sct
of DIP switches on the interface
board.

Onc problem is that paper
wil not be printed until the
buffer has enough data 10
cover a  whole page. This
mecans that if you only have
half a page of type to input,
you nced to manually ¢ject
cach copy. I can imagine cer-
tain  jobs where this would
quickly become paintul. It's a
mistake in the software, and
one I hope they correct quick-
ly. because it detracts from an
otherwise excellent product.

Jon Fairall
READER INFO No. 162
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Tektronix 2225

Tektronix, of course, is one of
those benchmark companies
that essentially define state of
the art in anything they touch.
However, the penalty for excel-
lence tends to be a price tag to
match. The result is that high
quality, high priced instruments
from Tektronix arc not news.
What is interesting, is a 50
MHz oscilloscope from Teck at
a very reasonable price.

The new CRO is the Model
2225, and it’s priced marginally
below $2000, respectably com-
petitive with the rest of the mar-
ketplace for 50 MHz CRO:s. It’s
part of a new philosophy by
Tektronix to try and get a per-
centage of the market currently
dominated by Kikisui, Hitachi
and the like.

Of course, the danger of a
low price tag is its association
with low quality. Tektronix is
quick to nip this argument in
the bud. According to the offi-
cial company line, the new low
price is the result of improve-
ments that have taken place
world wide to the Tektronix
manufacturing basc.

Does it show in the instru-
ment? The answer has to be,
that it does; this is a bit of
solid enginecring in the old
Tektronix tradition. For a start,
it looks and feels much like any
of the company’s other product
of the moment. The front
panel is laid out quite conven-
tionally. There are two vertical
sections to the left. and the
horizontal in the centre. The

trigger section is over to the
right. The screen is to the left
and the screen adjustments are
all grouped together just next
to it.

Reassuringly, the knobs are

similar to other Tektronix
product with a calibration but-
ton in the centre, and a firm
indent for every sctting. The
slide switches all feel quite
solid.

The vertical amplifiers are
boq standard. Rise time is given
as 7 ns, exactly as specified.
The only trick to note is that
the coil switches at the centre
of the volts/div controls can be
pulled out to magnify the verti-
cal axis by a factor of ten.

The horizontal part has a
rather interesting trace expan-

sion mechanism. A switch im-
mediately above the sec/div
knob is called rode. This al-
lows onec to choose to view the
normal waveform, a magnified
part of it, or both together.
The magnified waveform is
taken nominally from the cen-
tre of the screen. On the mode!
I had, it scemed that the mag-
nificd part of the screen was
about one division to the right

of centre. A choice of the
amount of magnification is
available: five, ten or fifty

times normal.
It scems to be an acceptable
half way housc between the

simple “pull for 5X mag”
switch on most checap CROs
and the highlight techniques
one finds on more sophisticated
models.

Far right is the trigger sec-
tion. This is fairly convention-
al. There is the usual mix of
ac/dc. TV, line. external, low
pass and high pass filtering
available. An external trigger is
also available that can be used
for Z modulation. At long last
CRO designers are putting the
z mod input on the front panel,
instead of the rnidiculous habit
of putting it round the back.

The only surprise in the trig-
ger section is its quality. 1 was
interested to see how fast the
input signal could go before
beating the trigger circuit. 1
was still  getting  observable
waveforms of a 110 MHz sine
waves, by which time the dis-
play was down to about a quar-
ter of its nominal amplitude.
While this  would certainly
make accurate readings  diffi-
cult, it does mean the 2225
would still be a useful tool at
twice its rated speed. Recom-
mended.

Simon O’Brien
READER INFO No. 163
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ETI-291 TELEPHONE

INTERCOM
POWER UNIT

Terry Kee

If you have just substituted the latest in touch dial wonders for your old series 800 rotary dial
phone from Telecom, don’t throw them away. We show you how to turn them to good use.

IN AN AGE when fancy phones are all
the rage, the space for the Plain Old
Phone (POP) secems to be shrinking.
Today you can buy phones that almost do
the talking for you, and what's more. they
arc relatively cheap. Even more amazing,
Telecom hasn’t banned them yet.

The question is, what happens to all the
POPs (Plain Old Phones). This project is
onc answer. For the price of two cheapish
transformers. a voltage regulator, a bit of
cable and few other odds and sods, you
can have a practical home intercom sys-
tem. Just connect two phones to the out-
put of the ETI-291, spin the dial on one
phone to tinkle the bell on the other, and
talk.

We wanted something that would sup-
port a standard telephone with no modi-
fication at all, would never run down, that
would operate over reasonable distances.
and that. in fact, would duplicate the
conditions of a telecom line as closely as
possible.

This design accomplishes our goals. Its
intended to be shoved in the bottom of a
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cupboard and forgotten about. In the
standby mode it consumes a few mil-
liamps, so it won't affect the power bill.
We believe it has sufficient current and
voltage capacity to drive two phones sepa-
rated by a few kilometres, although we
never tested that for obvious reasons. The
longest separation we could get (the long-
est bit of wire we had) was 18 metres. and
it worked perfectly over that distance.

The Plain Old Phone

A serics 800 POP consists of three cir-
cuits: a bell path, a dialling circuit and a
speech path. The bell path is switched by
the action of raising the handset, and op-
crating the gravity switch. It consists of
the bell (a large inductor) and a 1.5 uF
capacitor which blocks the nominal 50 Vde
sitting on the line.

The bells will ring in response to an ac
impressed on this line voltage. A mini-
mum of 4 mA needs to pass through the
coil for satisfactory operation according to
the specification.

The speech path is normally discon-

nected from the line. However, when the
handset is raised, the carpiece and micro-
phone are connected across the line in
parallel, together with associated compo-
nents. This action provides a dc path for
the linc current. The mecasured voltage
across the line falls to about six volts. This
acts as a bias voltage for the microphone
and speaker, so that when the user talks
into the mic, an ac is impressed on the de
voltage and communications take place.
The dial mechanism  consists of two
switches and a spring assembly. The spring
actually shorts and opens the telephone
line as the dial returns to its normal posi-
tion when a digit is dialed. One of the
switches is used to short out the receiver
whilst the dial is turned from its normal
rest position. The other is used to connect
the spring to the line. Dialing the digit
zero will transmit ten pulses. In the
ETI-291 these pulses actuate the bell.

Design
A power supply for a POP needs to meet
a couple of specifications. For a start, it
must provide a nominal 50 Vde¢ for the
standby mode. It must then have an inter-
nal resistance such that when the line is
looped by onc of the phones, the voltage
drops to about 6 Vdc. Then it must have a
high impedance to ac so that audio infor-
mation is not shorted by it. It must also
have sufficient current to drive the bells.
We cheated a bit in our design, by clect-
ing to generate only 33 Volts on the line.
This figure is convenient given the com-
mon type of mains transformer we used
and the regulator. A little experimenting
on the lab bench showed that 33 volts will
drive the phones quite adequately. Had
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we tried to achieve exactly 50 Vde. more
expensive components like higher voltage
capacitors. would have been the order of
the day.

We achieved a high resistance to ac in
the traditional way, by placing an inductor
in the path. It turns out that rather a lot
of inductance is required. so the casiest.
and probably the cheapest way to achieve
that was via another transformer. We used
a 2851 type. The windings are connected
in series to achieve the maximum possible
inductance.

The inductor actually performs a dual
purposc. Not only does it shicld the
speech path from the low impedance of
the power supply. but it also allows a full
strength ring ac to be presented to the bell
using the back emf of the windings. The
simplest way to do this is to loop the line

PARTS LIST
Reslstors................. all 0.25 W 5% unless
shown otherwise
1 S —— 270R

CHIETSI N S > 1000u/50V electrolytic
..100n greencap

.. 10p/63V electrolylic pc
mount

22p/63 V axial electrolytic

1N4004
LM317T
...5mm red LED

Miscellaneous

T1 6672 or similar (24V mains transformer); T2
2851 type mains transformer; F1 M205 panel
type fuse holder and 500 mA fuse; SW1
miniature toggle switch mains rated, DPDT; 2
telephone in-line sockets, metal box (184 x 70 x
160 mm), pc board, two core intercom cable.

with the dialing pulses. it's not particularly
clegant. but it (a) makes a noisc and (b)
its cheap.

Construction

All the components are mounted on the
67mm x 45mm pc board except the two
transformers. Start with the pc board. Its

POWER

but clean it and check for broken or
shorted tracks. nevertheless. Be careful to
obscrve the polarities of the capacitors
and diodes. and as per usual. leave the
semiconductor to last.

When you have mounted all the compo-
nents. put the board to one side and start
work on the box. It is very important to

small and there is not much to go wrong,

Clamp incoming cable firmty to box

-

blue
brown neutral

active

locate the mains transformer as far away

Earth tag boited fiemly to

using a P-Clip or cable-clamp grommet. metal chassis of bax
yellowbreen

for safely reosons
® i ‘AChput ®
o\ T T
primary ce
10A 3 &

windings ’4%
connected

n series e B> | LD?

Line Phone
* * L

(]
[\] 50

[

3 qe / Intercom Cable
2 i

1

Line Sockets
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Intercom Power Unit

from the inductor as possible to minimize
hum pickup. The impedance across the in-
tercom cable increases with frequency due
to the action of T2, and hum may be in-
duced into the telephone speech path.

A simple solution is to mount T2 on the
back panel of the box, and TI necar the
front pancl. We found that orientating T2
at a 45 degree angle produced minimum
hum. (See photograph)

Once the transformers are in place, you
can commence wiring the thing together.
There are several points to watch. Firstly,
ensurc that the 240 Vac lcads cannot
physically touch any of the components
that connect to the fine. This is a good
safety feature that Telecom insist on in
their equipment. and its worthwhile ob-
serving the practice. Ensure that all ex-
posed 240 Vac connections are adequately
slceved for insulation. Also, fasten the in-
coming main cable using a cable clamp or

a cord grip grommet.

Ensure that all the 240 Vac wiring to
the switch SWI. fuse and transformer is
correct. The mains carth must be soldered
onto a tag and bolted onto the metal body
of the box. Once you are certain every-
thing is in order switch on with the phones
disconnected. Using a voltmeter set to
measure dc, check that the voltage across
the intercom line is around 33 V. Don’t
forget to put a fuse in the fuse holder. If
the LED does not light it is probably
wired in the wrong way around.

Wiring in the telephone line sockets and
cable should not present any problems. It
was decided to wire the intercom cable di-
rectly onto the pc board thus eliminating
the cost of a line socket. The 0 V line is
connected to pin 6 and the +33 V line to
pin 2 of the line sockets. To avoid tamper-
ing with the telephone circuit, pin 2 must
be connected to pin 3 in the line socket to

o

L °

put the bell in the circuit. (See the wiring
diagram).

The transformer T2 functions as an in-
ductor, not a transformer, so its windings
nced to be connected in series. However,
you must get the polarity correct to maxi-
mize the inductance. If you connect it the
wrong way around, you will actually re-
duce the inductance available. You can
us¢ an oscilloscope for this. However, its
probably just as easy to connect it up, tin-
kle the bell by dialling, change polarity,
and sce if it gets any louder. You want the
connection that gives the loudest ring.

Finally check over your work carefuily,
looking at the wiring and polarity of all
the components, plug in the phones and
turn on. Pick up ecither phone and it
should be active. If you can’t hear your-
sclf, or someonc on the other phone,
switch off and check over everything
again. [ ]

15 ol
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ETI-291 — HOW IT WORKS

The 240 Vac mains is transformed
down to 24 V RMS by T1, and rectified
and filtered by D1-D4 and C1. This
presents 33.9 volts dc to the input of
IC1, the voltage regulator.

The regulator is designed to main-
tain a nominal 1.2 V reference voltage
between its output pin and ADJ. Thus
the resistor R1 becomes in effect a
constant current source, and the out-
put voltage can be set arbitrarily by
selecting the correct value for R2. R2
= 6k8 gives us the voltage we want on
the output.

The output, however, offers a low
impedance to both dc and ac. R4 and
the dc resistance of the winding of the
transformer T2 help raise the dc
resistance somewhat. The measured
dc resistance of T2 is around 1 k. The
ac resistance consists mainly of the

500mA Type 6672
Fuse v E
1 e
LM D¢ ) L3177 /
240vac | o Yout
No—ot 02X 03 Ad) l x 5
<
swi T ic o8] ¢ R 3
ov sw("".«
E (23 NS (AN
T ol
= D1-D6 WNLOOL

inductance in the windings of T2.

The remaining components are
there to protect the supply in the likely
event of a momentary short develop-
ing. In the event that the input to the
regulator is pulled down, D5 will act to
stop the voltage across the regulator

from exceeding 600 mV. D6 functions
to prevent the ADJ terminal becoming
more positive than the output, the
other fatal condition for the regulator.

DI with its current limit resistor R3
indicates the presence of power
supplies.

90 — ETI February 1988



[ACTIVE - ACTIVE - ACTIVE - ACTIVE - ACTIVE - ACTIVE - ACTIVE - ACTIVE - ACTIVE - ACTIVE - ACTIVE - ACTIVE -
|

11

SALLY - IALDY
[

co-0oooowso0
=N TsSESwIE YR

NS = S30000

5009049 ©0)
“dw \
g TOF
hjv- Wt

¥ STECERY
| k53 rerete
| €2 : i
3t L 4

| ; /
woco~bocOOw -

v

88U 5EEREN

<
2

TS e

BES s vanscmor —om L .
R N T L s s

I L R SRR e

WOOUM(

UOOU ZL-W'E 6 "1VS
‘wd 0g'SW'e 6 144~ NOW

ATNO 1SOD WNWINIW  66¥E 209 (E0) auinoqisiy ‘IS aqoJieT 682

Sy Iy L e TR

et e T e
PR S g RN R et

I8 8 | wrmmemen nne R L
e%?ﬂii‘;glmg’ Wt &éq(! §18%3

o o

297 T T SRR -

59 'ON O4NI H3aav3d

O WN = bl 35 .
] M * - o "'V:- ~-::-we - --_._«uw:‘::-‘oosoo ol --c-°°---..c-uooc:c-c-c-:'
Omgg »n BERSVOC BB SEIUB LSRR o CIreanie -8BRYGTRNN SiL 282 !
< —
<= on
IMmxDASR %
1P <mo o
233> g2 \
m o
|n§z§‘"n° = b~ < -»
I =S = TIEE RIS
(ﬁ>c [2] 1
ng :
| ;Q
b

ALY - ALY - ALY - ALLY ALY

STVI133dS
AHVYNHE34

ALY - SALLYVY - ALY - 3ALDY - ALY - ALY - SALDY

aYYOU3ILSYN
VS/A
AYYOuNYg

OlowmansBy

s e=© ~o e amma NI UEN o (T
LERTE LSSl UIseBESTRIE

o= - T ok
Bl L e s B AR L B ¥4 2

0 242500
0 Muistvn

" P o Py S 2 O e et eSS tmo e EY T ET v O o n Do e D 0o e @Na Do o e o Ol o c@ T —nen o
SBEIRG 2200 R Y N R Tt P2 R - Iy S e e R T e R I - L T e R S P T T 1Y T

AANLY

World Radio Histol



ETI 180

PART 2

ETI-180 A SOLID

STATE ANALOGUE

VOLTMETER

We present full constructional details of the solid state
analogue voltmeter introduced last month. Build it in a few
hours, and give yourself a useful meter with a unique, easy to
read display that will cause interest wherever you use it.

Peter Phillips
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THE CONSTRUCTION OF the ETI-180
is not difficult. but duc to the conciseness
of the unit is best undertaken in the order
described. Calibration details follow, which
should be performed according to the pre-
scribed sequence. Because some readers
may not have access to a high accuracy
ohmmeter and/or voltmeter, alternative
mcthods in component selection are de-
scribed. cnabling most ¢xperimenters to
undertake this project. The article con-
cludes with a rundown on uses and limita-
tions of the meter.

Construction

Construction of the project is relatively
straightforward. due 1o its simplicity. Con-
structors may wish to make their own
front pancl label using other techniques.
but a design for a Scotchcal label is pro-
vided. Prepare the front panel first by ap-
plying the Scotchcal label (or whatever) to
the lid of the jiffy box. Alignment of the
label to the lid can be achieved by indent-
ing the centre of cach of the four screw
holes. With the backing sheet removed.
and the label face down. lower the lid
carctully onto the label, positioned so that
the indents are central to the holes in the
lid. Once attached, and excess material re-
moved. the lid/front pancl assembly can
then be drilled according to the panel de-
sign. If pin-point LEDs arc used. drill
each LED hole using a drill slightly larger
than 2mm. ¢g. a number 45 dnll. Conven-
tional 3Imm LEDs can be used in licu of
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the suggested pinpoint types. and a hole
size slightly larger than 3mm should be
used. This is necessary to allow the circuit
board and the front panel to be separated
casily. A 9mm drill is required for the
sockets and the selector switch. Be careful
the drill swarf doesn’t scratch the label
during drilling.

The pe board should be trimmed to size
to allow approximately 1 mm clearance ci-
ther side of the jitfy box. It should be
drilled with a 0.8 mm drill for the compo-
nents, a | mm drill for the pots RVI o
RV4. diodes D3 and D6, and a 1.2 mm
hole size for RVS. The switeh needs holes
of 2 mm. a size that also suits the lands in-
tended for the input sockets. This allows a
wire from the sockets to be soldered to
the land. but with case of removal if re-
quired.

Next. mount the components on the
board. The lavout s fairly crowded. and
most components are mounted vertically.
Mount all LEDs, R1. R2, R3. the ICs.
and the switeh last. Commence with the
five links. then procedd inserting and sol-
dering the components starting at the dis-
play end. working towards the switch end.
note particularly the suggested mounting
orientation of cach vertically mounted
component. arranged to ninimise the pos-
sthility of bare leads shorting together.
and to facilitate calibration. Resistors RS,
R11 and R12 should ideally be cqual in
value to ensure that A2 has an exact giin

of unity. The vatue can be within 104 of

10k ohms. and a high resolution ohmme-

ter (digital type) should be used to select
these resistors. Similarly. R19 should be
selected to equal one tenth of the mea-
sured value of R21 to give A4 an exuct
gain of 10. R20 should be sclected to
cqual R19. I this step is not possible due
to the lack of a high accuracy ohmmeter.
using 1. or even 5% resistors will still
give good results.

After  all components  (except  those
listed above). have been soldered in posi-
tion, proceed by selecting. then mounting
the multplier resistors. R to R3. Space is
provided on the board for parallel pairs
for R2 and R3I only. as these resistor
values are related to R1. These resistors
should all be metal film for stability. but
the 2.2 M metal film resistor specitied tor
R7 may be difficult to obtain. 1f so. use a
carbon film. AW tvpe. Measure R7. using
an accurate ohm meter. then obtain two
parallel resistors that  give exactly  one
tenth of this value. In the prototspe R
measured 2.35 M and two 470 Kk resistors
provided the required value of 235k for
R2. R3 should be one ninth of R2. which
for the prototype calculated to 26 k resis-
tor. Err on the high side for R3 to allow
for the input impedance of the op amp.
Where an accurate ohmmeter is unavail-
able. use two IM ohm series connected
resistors for R1, a 200K for R2 and a 47k
in parallel with a 43k for R3. all 19 metal
film available from Javcar.

Next. mount the switch. Place it so the
spacing tab s towards the cente of the
board. and insert the switch to a depth of

Resistors................. all va watt 1% metal film
unless otherwise specified.
All values in ohms.
R1..... N A0 2m2 (see text)
R2 ... 5 220k(see text)
..22k22 (see text)

R6. R8.
R11,R12, R21.

R16, R19, hZO.
R23... 2 1k2

R24...
R25...
R26 . . . 120R

R27...

R28........... ...18 R 1 walt (or to suit
charger)

R29........o0 8 fuseens 330 R

Potentiometers .......all 10 turn trimpots except

RV5

RVI. sl L. 50k

RV25 0l S 5k

RV3,RV4 .......10k

PARTS LIST

RVS ... ... 5k vertical mount

Capacitors .............. all values in gF, pcb
mount

C1.C2. .0.1 small polyester or
mono.

...68, 10V tantalum
15, 10V tantalum

BC557 or similar

1N914 or similar
1N4004 or similar

LEDs, 2 off............ Pinpoint green LED
(3mwm LEDs can be used, pinpoint LEDs
available George Brown)
Switches

Sjime N ..2 pole, 6 position, wafer

switch
(available Dick Smith, cat. no. S-6306)
Miscellaneous
PCB board; Scotchcal front panel; Zippy box, (41
x 68 x 130 mm); 2 x 4 mm sockets 1 control
knob: 4 x AA battery holder. end to end type.
APPROXIMATE COST = $30
(excluding batteries)
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I7 mm to I8 mm from the board surface
1o the top of the tab. A spacer is required
of the same height at the LED end of the
board. The switch holds the board in posi-
tion. and the spacing should be checked to
cnsure the battery holder can be placed
beneath 1t when the whole assembly s fit-
ted within the jiffy box. Once the switch is
fitted. mount the 1Cs. 1C sockets can be
used if desired. (as in the prototype). or
the 1Cs can be soldered directly. Finally.
insert all 19 LEDs. In the prototype.
green LEDs were used for 050 red LEDs
for the others, were used. This was done
to facilitate reading the display. and is an
extra “touch™ that is up to individual con-
structors. Yellow  LEDs are not suffi-
ciently different from red types 1o be use
ful. To prevent light transmission between
the LEDs. blacken their bodies with a felt
tip pen. To position the LEDs both verti-
cally and horizontally . place  the  front
pancl in position, temporarily locked by a
nut on the switeh. The bouard and the
front panc! design are not exactly aligned
due to space constraints on the board, and
initially the alignment of the front panel to
get the LEDs exactly vertical will have the
board skewed shightty. This should be cor-
rected after all LEDs are soldered in posi-
tion by swinging the board o have it
aligned with the top panel. thereby skew-
ing the LEDs slightly. Positioning  the
LEDs is simply a matter of juggling them
nto their respective holes in the front
panel. arranged to the same height. Oncee
positioned. they can then be soldered n
position. and the front panel removed.
With all components in place. examine
the board for possible shorts  between
tracks. and confirm that a high resistance

(above TR) exists across the supply termi-
nals. (switch to any “on’ position). Then
attach the battery pack to the lands on the
track side of the pe board. As a final
cheek. the current taken by the meter can
be checked at around 20mA - assuming
only the power indicator LED is on. After
calibration, when final assembly is being
undertaken. the battery pack should be se-
cured within the case. if the recharging fa-
cility is being fitted. tag strips. cut to
width, will provide sideways anchorage for
the battery pack and serve to hold the
components associated with the charge cir-
cuit. Refer to the accompanying photos to
see how this wus done in the prototype.

Calibration

Calibration of the instrument requires a
reference voltmeter to establish the input
test voltages. however. any reliable volt-
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meter will do. although calibration ac-
curacy cannot exceed that of the refer-
ence. If a moving coil meter is being used.
check the pointer zero before proceeding.
as accurate 0V indications arc required. If
inconsistencies are arising in the calibra-
tion. be suspicious of yvour reference volt-
meter if it is not a high quality unit.

Conneet two flying leads to the board to
allow the de input test voltage to be ap-
plicd. Switch the meter on. and lcave it a
few minutes to stabilise conditions around
IC3. Check that the “power on” LED
lights. Then. select the 1V range. and
apply a dc voltage of 0.90V to the input.
Adjust RV 1 so that the ninth LED of the
10% graph (top lineup) just turns on.
Contirm that all nine LEDs in this row
show the correct indication for their ap-
propriate input voltage. and re-adjust RV1
accordingly. Then with the input voltage
disconnected. short the input lcads to-
gether to ensure a OV input. Monitor the
dc voltage at pin I of 1C3 with a dc volt-
meter (set to its lowest range). and adjust
RV2 until this voltage is around 0V.
Then. monitor the de voltage at pin 7 of
1C3. and re-adjust RV until OV is ob-
tatned. This is a touchy adjustment. and
should be checked after a few minutes for
final trimming.

Reconneet the input test voltage. and
set it to around 0.3V, which should light
(of course) LED number 5. Attach a dc
voltmeter to monitor the voltage at pin 8
of 1C3. This can be done (it the recom-
mendfed orientation of the resistors has
been followed) by attaching the meter o
the exposed lead of R21. which is adjacent
to pin 8 of IC3. Then apply a short cireuit
between pins 7 and 14 of 1C3. using a
picce of tinnee copper wire. This may
cause the LEDs to flash and do strange
things. depending on how RV3 iy set.
With the short-cireuit in place. adjust RV4
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to obtain OV at pin 8. This should cause
all LEDs on the 1% scale to extinguish,
although the others may continue flashing.
Removal of the short may also cause the
1% LEDs to light.

For the next step apply an input voltage
of .85V, and adjust RV3 until LED) num-
ber 5 of the 1% scale just hghts. Then
check that the change over trom 0.89V to
0.9V occurs at the correct input voltage
values, and that 0.91V is not indicating for
an input of 0.9V. If so. adjust RV3. Re-
peat this for 0.19V to 0.2V. Compromise
in this step if necessary. as slight lincarity
crrors may be present. Continue fine tun-
ing RVI and RV3 to ensure correct cali-
bration to within 2% (within one LED) of
the applied voltage. Also. after perform-
ing these adjustments. repeat the adjust-
ment of RV2 and RV4 as previously de-
scribed. The design was tested by con-
structing three separate instruments. and
all three demonstrated a lincarity that
gave at least 2% accuracy. Naturally, dritt
duc 10 ageing or temperature variations
will occur which, as for any meter, can
only be minimised by using high stability
resistors and regular calibration. The high
resolution of the display will tend to high-
light this problem. Trying to obtain abso-
lute accuracy is as frustrating as it is un-
necessary. If you want a reference stand-
ard that is good for 0.5% accuracy. buy a
$500 instrument. it 2% . maybe 3% is ade-
quate. use this one.

Once the 1V range 1s calibrated. check
that the multiplicr values of R1 to R3 are
correct. If not. (a problem that never
arose in the three prototvpes). adjust the
value of R2 for the 10 volt range. then R3
for the 100V range. The 100V range is the
most likely range to be incorrect. and
changing the valuc of R3 will not cause
significant errors on  the other ranges.
Once the calibration is correct, measure
the battery voltage. then select the “test
position. Adjust RVS to give the correct
indication of the battery voltage.

During the calibration procedure. you
should have discovered that if the input
voltage exceeds the selected range. the top
row of LEDs flash. 1f not. cheek the ori-
entation of D3 and/or C3. As welll the
1% row of LEDs should enter bar mode
when the ninth LED is turned on. If not,
check that the transistor is a PNP tvpe, or
that D1 is correctly orientated. Otherwise.
confirm the vialues tor R4 1o
R27.

Once the calibration 1s complete. 1e-
place the top pancl. fitted with the 4mm
input sockets. and solder leads from these
sockets to the Tands on the pe board. The
spacer at the LED end of the peb shoutd
be glued (with super-glue) to the under-

resistor

side of the lid. and attached to the board
with a screw. Finally assemble the meter
into the jifty box. and attach the charging
circuit (if being used) as already de-
scribed. Place an insulating laver of mylar,
plastic or cardboard between the under-
side of the board and the battery pack to
prevent sharp ends cutting through the in-
sulation of the wires connecting the bat-
tery pack. Also. pack felt or sponge at
both ends of the battery pack to prevent it
moving within the box.

Limitations

This meter is intended as a handy. cheap.
de voltmeter. and its limitations can only
be overcome by extending the circuit and.
therefore. its cost and size. Readers may
feel that & maximum input of 100V is in-
sufficient. but adding a 1000V range
would create a satety problem. as well as
adding more components to an already
overcrowded board. Readers so inclined
might like to extend the design to incorpo-
rate extra ranges. but an extended version
of this meter. including cusrent. ac and dc

could arisc if the test voltage has an ac
component. Under certain circumstances.
when voltages of this nature are varying
around a whole value. say of 4.0V, the
display might show 4.9V instead of 3.9V
to 4.0V. However. the ac u)mpom,nl will
cause scveral LEDs of the 1% graph to
light anyway. alerting the user to this pos-
sible error. Also. the brilliance of the in-
correctly it LED on the 10% graph will
vary. even extinguishing.

Because the meter is battery operated.
the use of rechargeable batteries is sug-
gested. A recharging facility can be added
as shown on the circuit. but the additional
components are not fitted to the board.
The test feature should be regularly used
to monitor the state of the batteries. It
may be found that when the input is open-
circuit, for the 1V range. a LED around
midscale of the 1% graph lights. This is
due to the op amp de conditions changing,
and does not affect the accuracy. Field
tests have confirmed the stability and use-
tulness of the meter. and the fact that
voltage readings are possible in dark envi-

ranges is planned. ronments.  unlike  any  other  portable
One  possible  measurement  limitation | meter. is a handy feature. @
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S MICRO-EDUCATIONAL......

Unit 8, 235 Darby St, Cooks Hill NSW 2300 Phone (049) 264122

Australia’s largest computer mail-order company with 38,000 customers, selling 2.4 million disks a year to customers such as

double ANSI standard for DSDD disks.
Suit IBM etc. Comparc elsewhere at
33 to $8ca. We buy a truckload at a,

| Nomally $1.40. 1 sl mets $20 erl.h OMTI :::_nlroudcr a:l::d alrcady|
N Ity §25 softwarc conligure or your
Buy NO‘V at@ — computer. Super quiet, shock-rated to
_— ; "o 40G. The best hard drive available.
12) S I)SDI) 9) YA-lO Elsewhere $999. Our price:
- ‘ READER INFO No. 74 $699
) o mel David Harley's Banksia group,
| no = ALY ~ 45 a Telecom approved, compact , well
h"“’bh £ PRINTERS documenied and presenied  cxiemal |
modem featuring V21, V22 and V23
) 13) L])SOI] LI\SOO with auto cvcrylhmg, Hayes
/ compatability, pulse and tonc dial cic
Sells cverywhere clse at $499. We
~ can scll 1t to you for:
READER INFO No. 78
Lifeime  warranty, US madc by M- S— $44LQ_
Wabash, 75% clipping level, almost 17) SuperCard for

o

and compatiblcs. Comes

ume 10 bring them to you for: 40 capacity 3.5" disk storage box Our 1op-sclling _parallcl d°( matrix
. ! e . 180 Lt NLQ fonts,
'READER INFO No. 7 $1 20 LRl L, el g:alln}';l’?ircs, fncnccli,ns &wolraclorQ s;r;ﬂsc
. Narmally 825 $20 sheet feeder, 12 mihs wiy. Nommally
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BIOFEEDBACK
CIRCUITS

“Biofeedback” has been used in lie detectors. The more
nervous the subject becomes, the higher the meter rises.
But these measurements can also be used to control the
body’s nervous reactions, with beneficial side effects such
as a lower heart rate, a more relaxed posture, greater
confidence — and possibly even greater intelligence and

reduced hair loss.

Robert Penfold

th the scemingly ever increasing
pace of modern life, and the in-
creased stress that we all seem to

suffer, there is growing interest in the sub-
ject of biofecdback. In case this term is
new to you, it involves having a device of
some kind, usually electronic. which gives
an indication of how relaxed (or other-
wisc) the monitored person happens to be.
The idea is for the subject to try to relax.
The monitoring device will provide an in-
dication of some kind if he or she is suc-
cessful. Then, by continuing to act in the
same way, an cver deepening state of
relaxation can, in thcory at any rate, be
achieved.

It thus helps to relieve stress in those
who otherwise find it very difficult to
relax. and it does not require the use of
any drugs. Although there is no clectronic
feedback path, this system is a genuinc

the results indicated by the monitoring de-
vice, and forms part of a positive feedback
loop.

There are various ways of measuring
relative stress in the human body, and in
this article we will consider three types of
these ‘strain gauges’. The circuits featured
are designed to monitor relative skin
resistance, skin temperature, and heart
rate. 1 am not making any great claims as
to how effective these devices are or are
not when used as aids to relaxation, but
they are certainly interesting to experi-
ment with, particularly the heart rate
monitor circuits. All the circuits are rea-
sonably simple and inexpensive to build,
and are quite viable as projects to build
just for the fun of it.

Skin Resistance
Many circuits for devices which respond to
changes in skin resistance have been pub-

feedback type in that the user responds to | lished and these have most often been put
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Figure 1. A simple skin resistance monitor which is based on an ordinary 555 astable circuit.
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forward as ‘Lie Detectors’. The theory be-
hind this has it that when the subject tells
the truth he or she remains relatively re-
laxed, but they become exposed to in-
creased stress when they tell a lie. Stress
causes increased perspiration, which in
turn results in increased resistance be-
tween two electrodes positioned on the
subject’s skin.

Devices of this type are virtually useless
as lie detectors as many people are able to
fool them, and practically anybody can be
trained to do so. Despite its limitations for
lie detection, a device of this type does
represent an attractively simple introduc-
tion to the subject of biofeedback.

Obviously, measuring resistance does
not provide a particularly difficult techni-
cal challenge. The resistance between the
two electrodes is likely to be quite high at
several hundred kilohms, and possibly as
much as several megohms. This is within
the capabilities of the average multimeter,
and probably most readers could experi-
ment with this type of sensor without
building up a special monitor circuit. One
word of warning though, for reasons of
safety you should not try this with a mains
powered multimeter, or any mains pow-
ered device.

There are alternatives to having meter
indication, or to having any form of visual
indicator come to that. A simple but effec-
tive approach is to have a circuit which
produces a tone that increases as the sub-
ject’s skin resistance decreases, and a state
of deep relaxation is therefore induced by
obtaining the lowest possible tone from
the unit. The circuit for a monitor of this
type is provided in Figure 1.

There is nothing remarkable about the
circuit, which is basically just a faithful old
555 astable driving a high impedance loud-
speaker. R3 is used to attenuate the out-
put somewhat so as to give a volume level
that is quite low, which avoids having the
unit induce stress instead of aiding relaxa-
tion. The skin resistance is placed in series
with R1, and it consequently forms part of
ICI's timing resistance. Thus, the lower
the skin resistance, the higher the output
frequency from the unit. The tone varies
from a subaudio ‘clicking’ sound with a
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Figure 2. The circuit diagram of the skin temperature monitor.

skin resistance of many megohms to an
audio tone of a few hundred hertz with a
short circuit between the electrodes. How-
ever, by changing the value of Cl. the
tone range can be altered if desired.

For the unit to stand any chance of
functioning reasonably well, it is essential
to have clectrodes which operate effec-
tively and reliably. Simply holding a cou-
ple of small metal electrodes. one in cach
hand. is unlikely to give good results. The
problem here is simply that the tone
would then vary over a wide range of fre-
quencies depending on how hard the elec-
trodes were gripped’ It is possible to buy
proper electrodes complete with conduc-
tive jelly. and these are taped in place.
This type of clectrode does not lend itselt
well to the present application though, as
the conductive jelly would ensure a rela-
tively low resistance between the two elec-
trodes regardless of how stressed or re-
laxed the subject happened to be. Taping
the celectrodes in place does seem to suit
this application well though. and two small
pieces  of  practically  any  sheet metal
should suffice as the electrodes.

If vou use aluminium. which most 1¢ad-
ers will probably have available in the
spares box, it will not be possible 1o solder
a lead direct to cach electrode unless pe-
cial aluminium solder is used. The alterna-
tive is to fix a soldertag to cach clectrode
and then make the connections via these.
but this type of electrode is likely to prove
a little uncomtortable for the user, and the
direct soldering method is preferable. The
clectrodes do not need to be very big, and
anywhere in the region of 100 10 300
square millimetres should sutfice.

For best results it is probably best to
have the electrodes placed on a part of the
anatomy  that is likely to provide large
changes in the amount of perspiration pre-

sent as the mood of the subject alters. The
obvious place is the palms of the hands. |
obtained quite good results by fixing one
clectrode on the palm of a hand and the
ohter on the back of the same hand with a
rubber band to hold them in position. You
may find that there is “a problem with
50 Hz mains “hum’ being picked up in the
connecting wires to the electrodes, and in
the body of the user. This can modulate
the output of the unit and make it difficult
to detect small changes in pitch. Adding a
capacitor of about 1uF in value in parallel
with the electrodes seems to effect a cure
here. if necessary.

The type of device certainly seems to re-
spond to changes in the subject’s state of
stress, and any sudden increase in stress
will normally  show up quite quickly.
Changes in the opposite direction seem to
be somewhat less spectacular, and this is
presumably because the subject produces
increased perspiration almost immediately
when introduced to increased stress. but
reduced sweating takes a while 10 become
apparent as any perspiration already pre-
sent must first evaporate 1o some extent.
This slightly devalues this type of device in
a biofeedback application. but with prac-
tice it is still probably quite usable.

Skin Temperature

There s no obvious reason for skin tem-
perature to vary according to the amount
ot stress to which one is subjected. but
this does occur. Apparently stress results
in reduced arculation despite any increase
in the rate of one’s heartbeat. and this can
be detected as o drop in skin temperature
of the extremities.

Measurement of relative temperature is
again something which does not provide a
ereat technical challenge. but things are
not quite as straightfornard as one might

| think. There have been plenty of designs

over the years for temperature detectors
and clectromce thermometers, but few of
these would work well in the present ap-
plication. The main difficulty with a moni-
tor of this type is that it must respond to
quite small changes in temperature if it is
to stand any chance of success. A typical
clectronic  thermometer  circuit  with @
range of 010 507 is not likely to be of any
use at all. and one with a response range
of something more like 25 10 30°C has a
much better chance of success.

The circuit of figure 2 is for a simple
narrow range temperature change detector
which gives an output signal in the form of
an audio tone. This reduces in pitch as the
subject’s skin temperature falls. The idea
is 1o try to obtain an output which is as
high in pitch as possible, or if TH1 and R4
are swopped over, for the lowest possible
output tone.

IC1 acts as the basis of the sensor part
fo the citcuit, which IC2 operates as a
voltage controlled oscillator which will op-
erate over a wide control voltage range.
Taking operation of the sensor circuit
first: THI is a negative temperature coeffi-
cient device. and its resistance therefore
decreases il the applied temperature is de-

s +5V

-4—w OV

Figure 3. Adding meter indication to the skin
temperature monitor.
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Biofeedback Circuits
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Figure 4. Simple optical heart-beat sensor.

creased. As THIL s connected na poten-
tal divider across the suppy lines. it
proves an output voltage which increases
as the applicd temperature s raised. Al-
though thermistors  are  quite  sensitive
when compared to many other types of
clectronte temperature sensor. the change
in output voltage is still only a small trac-
tion of a volt per degree Celeius. 1CT s
therefore used as a non-inverting amplitier
to slightly boost any voltage changes pro-
duced by the sensor circuit. VR i ini-
tially adjusted to give an output at roughly
mid-supply voltage.

The oscillator is almost a standard
Milter Integrator Schmitt Trigeer tvpe, but
the contiguration has been modified to op-
crate as a voltage controlled  oscillator.
This gives a wide output tone range which
varies from zero to O volts mput. to a few
hundred Hz at 45 volts input. The value
of C3 can be changed it a ditferent tone
range is tequired. The squarewave output
at SK1is used to drive a erystal carphone,
or tn this application where high volume is
not really needed or desirable. the output
signal could simply be connected to a
ceramic resonator. Incidentally a triangu
lar output signal is available trom pin 1 ot

I

1C2.

[t s important that the supply is fairly
stable as any significant changes in the
supply voltage would almost certainly give
a shift in the output tone and therefore
give misleading results. 1C1 provides a
well stabilised 5 volt supply from the 9
volt battery supply.

Meter Output

If meter indication is preferred to the
audio tone mcethod. the voltage controlled
oscillator section of the original circuit
(Figure 2) can be replaced with the simple
meter output circuit of Figure 3. This is
just a basic bridge type circuit with VR3
being used to provide a reference voltage
of just under half the supply voltage. VR2
is the sensitivity control. and this is ad-
justed so that with V'R1 in the original cir-
cuit adjusted to set the output of ICI fully
positive. and then fully negative. Mi s
driven to full scale.

A little trial and error will probably be
needed with the setting of VR3 in order to
get the meter drive symmetrical. although
it does not really matter if things are not
quite perfect in this response. and that in
order to set VR2 to fully drive the meter
in one direction, a small overload can be
produced in the other direction.

In fact vou mayv prefer to set VR2 for
quite high sensitivity. which  will  then
leave the meter open to an overload in ei-
ther direction. This s reasonably safe in
that there is little risk of an overload oc-
curring in normal use. and modern meter
movements can take quite severe over-
loads  without sustaining anv  damage.
There 1s no need to use an expensive
meter for M1, and a cheap “tuning” meter
v perfectly acceptable in this application
where it is 1elative and not absolute mca-
surments that are involved. It is not essen-
tial to use a 125-0-125 microamp type ei-
ther. and any sensitivity from about 50-
0-50 microamps to around 1-0-1 milliamp
shoutd be perfectly alright.

Fhere should be no difficulty in taping
the thermistor in place on a finger, but

there is a potential problem with the metal
terminator at cach end of this rod style
thermistor coming into contact with the
user’s skin. This would place the user’s
skin resistance in paraltel with the thermis-
tor’s resistance. and could have an adverse
cffect on results. This can be avoided by
painting over any cxposed metal at cach
end of the component, and insulating the
teadout wires with PVC sleeving as well if
necessary. Incidentally, the circuit should
operate using virtually any thermistor pro-
vided the value of load resistor R4 is
changed to suit the particular component
used. However, self heating types are ob-
viously unsuitable, as are types which have
very low resistances, which would result in
a large current flow through the sensor
circuit.

Of the three types of monitor circuit |
tried. this one seemed the least effective,
although 1t did seem to respond to
changes in stress to some extent. Possibly
the ambient temperature effects results,
and some means of insulating the non-skin
side of the thermistor from the surround-
ing air might produce more reliable re-
sults. Placing the thermistor close to the
finger tip also seems to give best results.
Raising the value of RS to give increased
sensitivity might also be an avenue worth
pursuing.

Heart Rate

Perhaps heart rate monitors are the most
interesting type of biofeedback circuit for
the experimenter. and possibly this is the
type of monitor which gives the best re-
sults. There must be numerous ways of
detecting the heartbeat. but there are two
normal electronic approaches to the prob-
lem. One is to detect the electrical signal
in the body that is associated with the
heartbeat, and the other is to use a
photoelectric system. We will deal with
the latter first. and the general idea is to
use a sensor of the type outlined in Figure
4. This method of sensing is known as
photoplethysmography.

In theory evervthing is delightfully sim-

IC! = uA741C IC2 - LM358 D! : Smm ULTRA-BRIGHT LED D2 : Smm RED LED
l-— . ? — . —_ » O/C‘
t N l — ﬁt— S1 ON/QFF
RIS N\ 2’ RI< | €2 gs B
ISORS pec1 S4k75 | 417 100k . __Fi
i ‘ ll — e I 81
<F=Cl1 | S A
100)1 ! I, 3 -
z; é R4 f\: =3 c3 //' -
01 == ‘R T4k7 > ] 100y
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Figure 5. A circuit to provide photoelectric monitoring of the heart-beat.
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Figure 6. The circuit diagram of the electrode heart-rate monitor.

ple. with a light emitting diode shining a
light beam through the finger tip. and a
photocell on the opposite side of the fin-
ger then detecting the amount of light
passing through. The blood-flow in the
capillary bed of the finger causes varia-
tions in the amount of light received by
the photocell, and these result in small
changes in the resistance of the photocell.
With suitable circuitry these  resistance
changes can be converted to small voltage
pulses and then amplificd to give a usable
signal level.

In practice things are not quite as
straightforward as this. and there  are
problems with such a simple set up. The

first problem is getting a strong enough
light source <to transmit a  significant
amount of light through the finger-tip.
Until recently it would probably have
been necessary to resort o a small fila-
ment bulb. but these davs ultra-bright
light emitting diodes are available. and
these scem to give good results if they are
operated at a reasonably high current. The
main problem is that of getting consistent
results.

The first requirement is some form of
finger rest to help keep the user’s finger
perfectly still. as any slight movement here
can produce signals that are far stronger
than those gencrated by the heartbeat. It
is also important to have the smaliest pos-
sible gap between the light eirttting diode
and the photocell. and this means a sepa-
ration of only about 15 millimetres. The
gap must not be so small that the finger-
tip is wedged in place. as this would al-
most certainty prevent the unit from work-
ing at all. 1t is also important that the light
cemitting diode. photocell. and finger rest
arc all firmly fixed together so that these
do not move significantly relative to one
another. Finally. the light level received

by the photocell is not likely 1o be very
high, and as far as possible should be
shiclded from any ambient light.

As far as the circuit is concerned. basi-
cally all that 1s needed 1s an amplifier and
a Schmitt Trigger circuit. Figure 5 shows a
suitable circuit diagram.

PCC1 is the photocell. and this is a cad-
mium sulphide type. This is almost cer-
tainly the best type ot cell for this applica-
tion where a fast “response time s not
needed. but good sensitivity is o decided
assct. An ORPI2 s suitable for the PCC
posmon. but any fairly sensitive type
should also be satisfactory. D1 is the light
source. and this must be an ultra-bright
type (not a standard or high brightness
type) if the unit is to operate well. In fact
the circuit is unlikely to work at all using
an ordinary LED in the DI position. The
amplifier is a two stage type which has
IC1 as an inverting amplifier and 1C2 as a
non-inverting type. ‘Fhe bandwidth is lim-
ited to only a few Hz by the inclusion of
C5 and C6. and this helps to give a low
noise level while not attenuating any sig-
nal frequencies. Bear in mind that the
heart-beat is at a frequency that will not
mally be little more than THz. 1C2b oper-
ates as a Schmitt ‘Trigger which provides
output pulses at the monitored heart rate.
D2 flashes in sympathy with the user’s
heartbeat, but obviously the output pulses
at pin 7 of 1C2b can be fed to a pulse
counter of some kind if preferred.

Electrode Method

Monitoring the heartbeat by using electri-
cal signals within the body as the signal
source. is not as complex as many people
seem o imagine. FThere are difficulties
sociated with this type of heart rate moni-
tor. but they are far from insurmountable.
There are numcerous points at which the
clectrodes can be positioned. but for sim-

as-

ple heart rate monitoring an ¢lectrode on
cach hand is quite sufticient. The signal
levels imvolved are quite low, being typi-
cally less than a millivolt peak to peak,
but there is no dithiculty in amphtying
them so as to give a more usable signal
level.

There is a problem in obtaining reliable
clectrical contact with the skin. Use of the
special electrodes and conductive jelly ref-
cred to carlier overcomes these problems
although they are quite expensive. An
inexpensive alternative which  scems to
work quite well is to use pads of cotton-
wool soaked in a strong salt solution. and
the connections to the pads can be made
via crocodile chips

Another problem is that of electrical in-
terference which is picked up in the leads
tunning  to the  clectrodes. and  more
particularly. the electrical signals actually
picked up in the body of the user. These
signals are  predominantly 50 Hz mains
hum® and radio frequency signals. and as
the wanted signals are at frequencies of
about 4 Hz or less. these interfering sig-
nals can be considerably attenuated by
fowpass filtering. The use of balanced
input techniques can also contribute 1o
rendering them insigniticant.

Figure 6 shows the cucuit diagram of
the heart rate monitor, and this consists of
two preamplitiers (one for cach electrode)
driving o difterential - amplifier and  a
Semitt Trigger output stage. 1Cla and
ICIb operate as the preamplifiers, and
these identical non-inverting  types.
The feedback arrangement is a little unu-
sual in that a common shunt resistor (R7)
is used for both stages. and i1 connects be-
tween the two inverting inputs,  rather
than having one side carthed by way of
the series de blocking capacitor (CS5). This

dare

l cltecitvely eliminates the shunting effect of
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your vehicle

to keep in
touch.

The ICOM IC-40 is 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
n touch with
hase without
keeping in touch
with vour vehicle.

For all details
see vour [COM
dealer or call
1ICOM on
Melbourne (03)
N29 TH&2 or (008
33 8915 from
elsewhere in
Austraha.

ICOM
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Biofeedback Circuits

Y
1C1 pin 14 é R}
INPUT

puLseEs O 1 D
2 7

1IC1 pin 7
4

+9v

1C1 =
1c2

4001BE
CA3140E

Figure 7. A simple pulse counter circuit.

R7 for signals that arc picked up at both
inputs. and gives only a low level of volt-
age gain on these. As these in-phase sig-
nals arc the hum and noise which will be
virtually identical at the two clectrodes.
this system helps to attenuate the un-
wanted signals. The wanted signals are out
of phase provided the clectrodes are posi-
tioned at suitable points on the body. and
with these R7 has the full shunting cffect
and cach preaniplifier exhibits a voltage
gain of around 40 dB. C6 and C7 intro-
duce the lowpass filtering.

IC2 combines the two output signals,
and this is a standard differential amplifier
circuit, and it is followed by a conven-
tional operational amplificr Schmitt Trig-
ger circuit. C10 introduces a further stage
of lowpass filtering. D1 is a l.e.d. indica-
tor which flashes on and off in sympathy
with the monitored heartbeat. The output
pulses can be taken to a pulse counter cir-
cuit if required.

A little experimentation with the posi-
tioning of the clectrodes should soon pro-
duce good results with reliable tlashing of
D1 at the correct rate. Once the elee-
trodes are in place it will take a few sec-
onds for the circuit to settle down and
start to tunction properly though. and you
must give it ime to do so. Do not worry if
D! does not flash at a stable rate. as it is
quite normal for the beat rate to vary
slightly. and the heart rate when inhaling
is different to that when exhaling for ex-
ample. If DI simply flashes more of less
randomly though. this would suggest that
the unit is faulty or. more probably. that
the clectrodes are not achieving good and
consistent contact and that further experi-
mentation is needed here. note that al-
though three electrodes are shown in Fig-
ure 6. in most cases only clectrodes A’
and "‘B" will be required. Electrode C is
only needed for some of the more exotic
clectrode placement arrangements which
are not normally needed for simple heart
rate monitoring. and which will not be dis-
cussed here.

Pulse Counter

For biofcedback purposes the heartbeat
monitor circuits are far more uscful if they
are fitted with a pulse counter circuit. and
a suitable circuit appears in Figure 7.

This is just a non-retriggerable monost-
able multivibrator based on IC1. a simple
smoothing circuit comprised of R2, C2,
and R3. and a buffer amplifier 10 drive
the meter circuit. The output pulse dura-
tion from the monostable is constant. and
the average output voltage (which is what
the meter registers) therefore rises and
falls as the input frequency increases and
decrecases. VRI s given any setting that
gives a strong deflection of the meter in
normal usc, but does not result in it being
driven beyond full scale at high heart
rates. it 1S not necessary 1O use an expen-
sive meter in the ME! position. and an
incxpensive battery state meter or some-
thing of this type is perfectly suitable.
However. many of these have sensitivities
of about 200 to 500 microamps for full
scale deflection, and they might need the
values of RS and VRI 1o be reduced
slightly in order to give adequate deflee-
tion.

Improvements

For anyone wishing to develop these cir-
cuits further. the heart rate monitors pro-
vide the greatest scope. The pulse counter
circuit shown here is quite a crude type
which does not give particularly stable
readings. Better stability can be obtained
by increasing the value of C2. but the cir-
cuit then becomes relatively slow at re-
sponding to changes in heart rate. One
way of improving things would be to use a
multi-stage active filter in place of this
basic single pole type.

Another approach would be to use a
digital readout, with the pulse counter cir-
cuit measuring the duration between heart
beats. or perhaps the time taken for a cer-
tain number of beats to be completed.
This could give good accuracy with an in-
stant response time. o



“Fun and Games with Your Electronic

Calculator” ABSOLUTELY FREE!

ELECTRONIC CIRCUITS FOR THE COMPUTER
CONTROL OF ROBOTS

R. A. Penfold BPO179
Provides information and circuits on computer control of
electric motors (including stepper types), plus a range of
useful sensors including visible light, infra-red, and ultrasonic
types. 96 pages $11.00

HOW TO PESIGN ELECTRONIC PROJECTS

R. A. Penfold BPO127
The aim of this book is to help the reader to put together
projects from standard circuit books with a minimum of tnal
and error, but without resorting to any advanced mathematics.
Hints on designing circuit blocks to meet your special
requirements where no “stock™ design is available are also
provided. 128 pages $9.00

IC 555 PROJECTS

E. A. Parr BP0044
Every so often a device appears that is so uselful that one
wonders how life went on before without it. The 555 timer 1s
such a device. Included in this book are basic and general
circuits, motorcar and mode! railway circuits, alarms and
noice-makers as well as a section on 566, 568 and 569
timers. 176 pages $9.50

RADIO AND ELECTRONIC COLOUR CODES AND DATA
CHART

8. B. Babani BP000O7
Covers many colour codes in use throughout the world, for
most radio and electronic, components. [ncludes resistors,
capacitors, transformers, field costs, fuses, battery leads,
speakers, etc. Chart $4.00

COIL DESIGN AND CONSTRUCTION MANUAL

8. B. Babani BP0160
A complete book for the home constructor on "how to make™
RF, IF, audio and power coils, chokes and transformers.
Practically every possible type is discussed and calculations
necessary are given and explained in detail. All mathematical
data is simplified for use by everyone. 96 pages $9.50

CHART OF RADIO, ELECTRONIC, SEMICONDUCTOR
AND LOGIC SYMBOLS

M.H. Babani B.Sc (Eng) BP0027
{llustrates the common, and many of the non-so-common,
radio, electronic, semiconductor and logic symbols that are
used in books, magazines and instruction manuals, etc, in
most countries throughout thcehworld. $4.00

art

HOW TO GET YOUR ELECTRONIC PROJECTS WORKING
R. A. Penfold BPO110
The aim of this book is to heip the reader overcome problems
by indlcating how and when to start looking for many of the
common faults that can occur when building up projects.
Chapter 1 deals with mechanical faults such as tracing dry
joints, short-circuits, broken P.C.B. tracks, etc. The
construction and use of a tristate continuity tester, to help in
the above, is also covered. Chapter 2 deals with linear
analogue circuits and also covers the use and construction of
a signal injector/tracer which can be used to locate and isolate
the faulty areas in a project. Chapter 3 considers ways of
testing the more common components such as resistors,
capacitors, op amps, diodes, transistors, SCRs, uni junctions,
etc, with the aid of only a imited amount of test equipment.
Chapter 4 deals with both TTL and CMOS and logic circuits
and includes the use and construction of a pulse generator to
help fault-finding. 96 pages .50

ELECTRONIC SECURITY DEVICES
R. A. Pentoia BP0056
Many people associate the term “secunty device™ with only
burglar alarms of various types, but in fact, any piece of
equipment which helps to protect people and property against
any form of danger couid be termed a “security device".
Therefore this book, besides including both simple and more
sophisticated burglar alarm circuits using light, infra-red and
ultrasonics, also includes many other types of as well, such as
gas and smoke detectors, {lood atarms, doorphone and baby

alarms, etc. 112 pages $9.50
HOW TO DESIGN AND MAKE YOUR OWN PCB's
A. A. Penfold BPO121

Chapter 1 deals with the simple methods of copying printed
circuit board designs from magazines and books and covers
all aspects of simple P.C.B. construction as comprehensively
as possible. Chapter 2 covers photographic methods of
producing P.C.B.s, and Chapter 3 deals with most aspects of
designing your own printed circuit board layouts.

80 pages $8.50

ELECTRONIC TEST EQUIPMENT CONSTRUCTION

F. G. Rayer BP0075
This book covers in detail, the construction of a wide range of
test equipment for both the electronics hobbyist and radio
amateur. Included are projects ranging from a FET amplified
voitmeter and resistance bridge to a field-strength indicator
and heterodyne frequency meter. Not only can the home
constructor enjoy building the equipment but the finished
product can also be uselully utilised in the furtherance of his
hobby 96 pages $8.00
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Singapore based Creative Tech-
nology has just released its new
offering, the Cubic CT. The
company claims to have more
on board ROM. 608 K. than
any other pc on the market. It
also has 768 K of RAM on the
motherboard with a further 256
K reserved for video. The
whole thing is controlled by an
8088 at running at 4.77 MHz
with a high speed 8 MHz avail-
ablc from a switch on the key-
board. There is also an empty
socket for a maths co-processor
to make it go cven faster.
Creative have used the ROM
space to develop some unique
proprictary software for the
Cubic. They have developed
the ability to put Chinese
characters on the screen. |1
know little about Hanyu Pinyin
and the Mandarin is just a tad
rusty, so its difficult for me to
assess cither how successful or
how worthwhile this use of
EPROMS is. According to the
manual, it is possible 0 re-
code the keyboard. so that
combinations of letters will ac-
cess Chinese characters, which
arc printed to the screen. This
would be fairly useless. I imag-
ine, for serious computing. but
the output can be echoed to a
printer using a “typewriter
mode” which is also stored in
EPROM. This would at least
allow the production of letters
and other hard copy in Chinesc
characters.  (Incidentally, the
samec software can be used to
create any non-Roman text).
The basic sct-up comes with
three cards in the cight slots as
standard. These are the Super
Graphics Adaptor. which has a
number of video modes avail-
able. an /O card that drives
the discs as well as providing
the basic scrial and parallel
ports for connecting to the out-
side world, and an audio in-
put/output cord which enables
Kookaburra  Computers, the

Guhic CT

A meg on board, speaks Chinese; what more
could you want? Information mostly.

Sydney  based distributor, to
scll the Cubic as a *‘talking
computer’”.

To take then in order. the
SGA first. This allows CGA
and EGA emulation and some
rather fancy alternatives. It can
display information in a num-
ber of different modes with
various amounts of colour in-
formation in cach case, thus
320 by 200, 640 by 200 and 640
by 400 are all obtainable. This
does not allow EGA compat-
ibilty, in the sense that the high
resolution screen actually has
greater resolution than EGA,
but it looks like EGA to any
software running in the ma-
chine. The reason Creative
went to this degree of trouble.
apparently, was so as to be
able to generate legible Chi-
nese characters on the monitor.

The 1/O card fulfils a number
of input/output  functions.
There are two floppy disc con-
trollers, cach capable of sup-
porting a 360 k S 1/4 inch disc
drive. two RS 232 serial com-
munications ports of talking to
modems or other peripherals. a
parallel centronics printer port
and a games 1/0 port for a joy-
stick. There is no hard disc
drive  support though. The
Cubic clearly requires one with
its huge memory, but a sepa-
rate card needs to be placed in
a slot.

The third card is an audio
1/O card. This contains a music
synthesiser chip, an cight chan-
nel ADC, two DACs, a micro-
phone amplifier connected di-
rectly to channel 0 of the
ADC, and two speaker ampli-
fiers connected to the DAC
and music synthesiser outputs.
The maximum sampling rate of
the ADC is 10 kHz.

I have two problems with the
Cubic CT. Firstly, I'm not sure
of the value of all that ROM
spacc. At the moment. it's
filled with the Chinese charac-
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ters and the typewriter mode,
apart from the BIOS of course.
This is wasted on non Chinese,
but may be of interest to some
Australians as a useful word
processing type adjunct. Even
then 1 suspect, it would be a
bit of a gimmick.

Of course. if you were suffi-
cicntly clever, and could put
some uscful programmes on
those EPROMs, it could make
the Cubic a truely maginificent
machinc.  Arthur  Voulgarakis
of Kookaburra has an EPROM
programmer that will allow him
to copy legal disc based soft-
ware onto the ROM. T suspect
this would be a worthwhile ex-
crcise. Incidentally, the injunc-
tion to make sure your soft-
ware is legal is not a trivial
one. The software suppliers,
for better or worse, have been
giving lawyers lots of money
for bailing up pirates recently.

The audio card is also some-
thing of a problem. There is a
simple demo programme sup-
plicd with the machine which
allows one to exercise the card.
Its possible to connect a micro-
phone. talk into it and hear the
sound reproduced at the other
end. Its even possible to record
the track with an appropriate
keyword, and then recall it
later.

Its very much a toy type ap-
plication though. The real in-

terest would be in learning how
to use it within one’s own pro-
grammes cither for serious
voice digitising projects. or per-
haps in some type of useful
talking project, or maybe sim-
ply as a sophisticated data log-
ger or experiment recorder.

For any of these applications
it would be necessary to have a
decent manual, explaining ex-
actly how to use it. Unfortu-
nately., the manual supplied
with the box skimmed over the
surface. Even the technical
manual, which was supplied
later, told us little more, except
perhaps for some interesting
memory locations. It appears
that Creative have been a little
slow in this regard, although
Voulgarakis assured us that he
was prepared to provide after
sales support for any intending
purchaser with applications re-
quiring the digitiser,

The twin disc of the CT is
selling for $500-3$2000 with a
hard disc installed. Is it worth
the money? It's certainly not a
bad buy. especially if vou can
use its special features. It
strikes me though, that the unit
would be a lot more attractive,
if the manual had been more
carefully thought out. This is
especially true given that the
CT is such an idiosyncratic ver-
sion of the PC.

Jon Fairall
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TEXAS

INSTRUMENTS

TECHNOLOGY AWARD UPDATE

During 1987 Texas Instruments spon-
sored various final year electrical engi-
neering projects in the ficlds of Digital
Signal Processing. Local Arca Net-
works, and parallel Processing. The
winner of the Local Arca Newwork
(LAN) section has demonstrated the
integration of voice and data communi-
cations on the IBM Token-Ring LAN.
Such a demonstration is the first step
towards future integrated networks in
the office and factory.

Project: The Integration of Voice
and Data Communications on the 1BM
Token-Ring LAN.

Student: Tiong Lee Ng.

Supervisor: Prof. A. E. Karbowiak.
OVERVIEW
The IBM Token-Ring LAN is fully
compatible with the Institute of Elec-
trical and Electronic Engincers (IEEE)
802.5 standard. It is a 4 million bit per
sccond bascband token ring network
with a star-wired ring configuration. A
star-wired ring operates logically as a
ring and physically resembles a star. It
combines the point-to-point signalling
advantages of a ring with the mainten-
ance and reliability advantages of a
centrally-wired star. The LAN employs
token-passing which allows for orderly
communication between nodes. A sig-
nal known as a token, circulates uni-
directionally around the ring. If a node
has a message to transmit, the node al-
ters the token's status to busy, appends
the appropriate control ficld. status
ficld, and the message, and passes the
modified token to the next node. If the
node has no message for transmission.
it passes the token unchanged. Upon
reaching the destination node. the mes-
sage is copied and the token is passed
on to its originating node where the
message 1s removed and a free token
status is re-established. To ensure fair
access to the ring for all the nodes. a
token-holding timer controls the maxi-

mum time a node can use the token
before passing the token.

ADVANTAGES OF THE
TOKEN-RING LAN FOR
IN TEGRATED
VOICE & DATA

Traditionally. the handling of voice
traffic within a private branch consti-
tutes the biggest communications needs
within a local business environment.
Those needs have traditionally been
satisfied by the provision of PABXs
(Private  Automatic  Branch  Ex-
changes). However. with more and
more businesses looking to implement
data communications on a local scale
for their personal computers and pe-
ripheral devices. the proportion of data
traffic in today's office cavironment
has increased many folds. Since
PABXs are essentially designed for
voice communications using  circuit
switching techniques they are not very
suitable for the bursty character of data
communications traffic.

In response to the need for relatively
high-speed and bursty data communica-
tions. LANs have been developed to
provide improved communication capa-
bilities within a limited geographical
arca such as a building. LANs achieve
relatively high bit rate communications
employing packet switching techniques
where cach user waits in turn to have
access to the whole bandwidth of the
network over a limited period of time.
This implementation incurs  random
queuing delays  which  degrades  per-
formance of real-time communications.
As such, LANs which rely on probabi-
listic access. such as Ethernet, are un-
suitable for voice communications. On
the other hand. the deterministic na-
ture of the Token-Ring LAN make it
ideal for integrating both voice and
data communications.

The TMS380 LAN Adopter Chipset Adapter

There arc two main advantages in
the integration of voice and data com-
munications on LANs.

(1) Packet switching is a natural way
to take advantage of the burstiness of
speech. Voice packets are generated
only when the user is talking. thus
there are no network resources dedi-
cated to any single user. As a result,
significant savings in channel capacity
can be made because periods of silence
arc used to transmit packets from data
sources or other voice sources.

(2) Economic analyses indicates that
packet switching provides the most cffi-
cient communication networks of all
cases studied. Integration of voice onto
a4 common network provides economies
of scale involved in the sharing of
switching and transmission resources by
many voice and data users.

In order to implement these ideas,
during 1987 a working system was built
using the Token-Ring LAN. This sys-
tem  successfully  demonstrated  the
simulatancous transnussion  of three
data channels and one voice channel.
The tuture commercial application of
such technology will undoubtedly be
enormous.

I

TeExas INSTRUMENTS A USTRALIA
SEMICONDUCTOR (GROUP

Phone (02) 887-7222
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Get more for your dollar
with Rod Irving Electronics!
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IBM* XT*
COMPATIBLE

COMPUTERS
FROM $§795

Check these features and our prices
We re sure you'll agree they're
exceptional value for money!

® Assembled in Austrahia!

® AT* style keyboard

® Tested by us for 24 hours prior to
defivery!

@ 8 Slot motherboard

® 12 months warranty!

® 150W power supply

® Switchable 4 77/8MHz Turbo versions
availabie for an extra S50

*$795 COMPATIBLE
COMPUTER

256K RAM Single Drive, Graphics and Disk
Controller Card $795

256K RAM COMPATIBLE
COMPUTER

2 x 360K Disk Drives, Multifunction Card,
Colour Graphics, Disk Controller, 1 Parallel
Port {Includes Timer Disk) $945

640K RAM COMPATIBLE
COMPUTER

2 x 360K Disk Drives, Multfunction Card.
Colour Graphics, Disk Controller, 1 Senal,
1 Parallei Port {includes Timer Disk). $99S

WITH 20 M/BYTE HARD DISK:
& single 360K Fioppy Disk Drive  $1,595
& dual 360K Fioppy Disk Drives  $1,79S

WITH 40 M/BYTE HARD DISK:
& single 360K Floppy Disk Drive  $2,295
& dual 360K Floppy Disk Drives  $2,49S

WITH 80 M/BYTE HARD DISK:
& single 360K Floppy Disk Drive  $3,79S
& dual 360K Fioppy Disk Drives = $3,99S

“IBMAT* TYPE"
COMPUTER CASING

Features security key switch, 8 slots. and
mounting accessories etc,
Size: 534{W) x 163(H) x 426(D)

Cat. X11092 $139

IBM* AT*
COMPATIBLE
COMPUTER
$2,795

®Assembied & Tested in Australia!
® 1 M/Byte Main Board

® 6 MHz

® 1.2 M/Byte Fioppy Disk Drive
©® 80286 CPU

® Colour Graphics Display Card
® 8 Slots

® Floppy & Hard Disk Controller
@ 20 M/Byte Hard Disk

® Printer Card and RS232

© Keyboard

©® 200W Power Supply

® 6 Months Warranty

NEW BABY AT*
COMPATIBLE
COMPUTER!
$2,495

® Assembled & Tested in Australa!
® | M/Byte Main Board

® Switchable 8/10/12 MHz

@ | 2 M/8yte Floppy Disk Drive

© 80286 CPU

@ Colour Graphics Dispiay Card

@ 8 Slots

® Floppy & Hard Disk Controlier

® 20 M/Byte Hard Disk

® Printer Card and RS$232

® Keyboard

® 200W Power Supply

® Manual

® 6 Months Warrant

® Dimensions: 360{W) x ! 75{H} x 405(D)mm

XT* MOTHERBOARD
(WITHOUT MEMORY)

® 4-77MHz

® 8088 Processor

@ Expandable to 640K on board

® Provisions for up to 6 x 2732 EPROMs on
board

® Keyboard connector

® 8 Expansion siots

Cat.X18020 {Excl. Ram) $109
Cat.X18026 {Inci. Ram) $319

XT* TURBO MOTHERBOARD

® 8MHz

® 8088 Processor

® Expandable to 640K on board

® Provisions for up to 6 x 2732 EPROMs on
board

@ Keyboard connector

® 8 Expansion siots

X18030 (excLran) . $1758

X18031 (ina a0k ram) $375

10 MHz XT* TURBO
MOTHERBOARD

Increase the performance of your sluggish
XT- approximately four times with this
super fast motherboard

® 8088-2 runming at 10 MHz, no wait state
® Turbo/Normal selectable

® 640K fitted

® 8 Expansion siots

® 4 Channe! DMA

@ Keyboard port

Excluding RAM
Including RAM

$255
$425

6/10 MHz AT* MAIN BOARD

® 6 10 MHz system clock with zero wait
state

® Hardware and software switches for
alternative system clock

® Rechargeable battery backup for CMOS
configuration table and real ume clock

@ 80286-10 microprocessor

® Socket for 80287 numeric data
CO-processor

©® 256KB. 512KB, 640KB. or 1.024KB RAM

® 64KB ROM, expandable to 128KB

@ 8 InpurOutput slots

® Hardware reset jumper

® Power and turbo LED connector

©® Phoenix BIOS
X18100 (excr ram) $695

BABY AT* MOTHERBOARD
{WITHOUT MEMORY)

® 6/10 MHz system clock with sero warit
state

® 80286-10 Microprocessor

® Hardware and software switchable

@ Socket for 80287 numeric data
€O-processor

® 256K, 512K, 640K, or 1,024K RAM

® 64K ROM

® Phoenix BIOS

® 8 Expansion slots

X18200 (exci ram $695
X18201 nct a0k ram) $895

r - G G GES GED WD G S ﬂ
SEMICONDUCTORS
Description -9 10+
V.20 8MHz $14.95 $13.95
V.30 $39.95 $34.95
41256 (150ns) $5.95 $5.50
41256 (100ns) $9.95 $9.75
4164 (150ns) $1.95 $1.85

150W SWITCH MODE
POWER SUPPLY FOR
IBM* PC*/XT* & COMPATIBLE

DC OUTPUT: +5/13A, -5V/0.5A
+12V/4.5A -12V/0.5A

Cat. X11096 $149

200W SWITCH MODE
POWER SUPPLY FOR
IBM* AT* & COMPATIBLE

DC OUTPUT: +5/16A, -5V/0.5A
+12V/5A -12V/0.5A

Cat. X11097 $269

- -
180W SWITCH MODE
POWER SUPPLY FOR

BABY AT* COMPATIBLES

Cat. X11098 $169
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“IBM* XT* TYPE” KEYBOARD

® 100% IBM* PC*, XT* compatible,

® 84 keys. including function keys, and a
numeric keypad

® low profile keyboard design,

® proper placement of shift keys with large
key tops to suit professional typists

@ 3 step height/angle adjustment.

® Curl lead plugs straight into IBM* PC/XT

® Status displays, Power, Cap Lock and
Numeric Lock

Just like the “real McCoy“only at a

fraction of the pricel Why pay more?

Cat. X12020 $109




BABY AT* STYLE
COMPUTER CASING

Our latest computer casing, featuring
security key switch, 8 slots, and mounting
accessories etc.

Size: 360{W) x 175{H} x 405(D)

Cat. X11093

NEC 1-2 M/BYTE DISK DRIVE

Top quality at an incredibly low price!
Double sided. double density. Switchable
1-2 M/Byte to 720K formatted capacity
IBM* AT* compatible.

C11906 .. ONLY $279

MITSUBISHI 4851
DISK DRIVE

Shmline, 360K, Double sided. double

density
C11901 .. ONLY $239

20 M/BYTE HARD DISK

Tandon. including DTC controller card.
12 month warranty. IBM* compatible

X20010 .. ONLY $595
40 M/BYTE HARD DISK

Seagate. 12 month warranty.

IBM* compatible

® For technical details phone Mark Stevens
on (03) 5437877

ONLY $895

80 M/BYTE HARD DISK

Seagate. 12 month warranty.

IBM* compauble

® For technical details phone Mark Stevens
on (03) 543 7877

ONLY $2,695

DTC HARD DISK
CONTROLLER CARDS

X180  (XT) $195
$295

X18140 (AT)

L) ) L)
L) (U

IBM* COMPATIBLE
EXTENDED KEYBOARD
(101 KEYS)

These new keyboards are both XT* and
AT* compatible!

® 20 Dedicated function keys

® Enlarged “Return™ and “Shift” key

® Positive feel keys

® Low Profile Design, DIN standard

® Separate Numeric and Cursor control
keypads

® Additional Functions: Key-in-Lock. Audio
Beep, Previous Word, Next Work, Fast
Repeat, Line Feed, Pause, Clear Screen,

Reset.
Cat. X12022 $125

'MULTII/O &
DISK CONTROLLER CARD

This card will control 2 x double sided.
double density drives, and features a ser:a!
port. a parallel port, and a joystick port or
games port. it also has a clock calendar
generator with battery backup

$149

Cat. X18040

I/O PLUS CARD

Provides a serial port. a parallel port and a
Joystick port, and even a clock/calendar
with battery backup!

Cat. X18045

16 BIT FLOPPY DISK DRIVE
CONTROLLER CARD

These cards will control up to 2 or 4 double
sided 360K IBM* compatibie disk drives

X18005 (2 Drives) . $54
X18006 (4 Drives) . $57

1:2 M/BYTE/360K
FLOPPY CONTROLLER CARD

The ideal solutior for backing up hard disk,
archiving etc. Suntable for 1 2 M/Byte and
300K drives XT* and AT* compatible

Cat. X18008

$129

VERBATIM 20 M/BYTE
HARD DISK CARD

IBM* compatible. plugs straight in to your
computers bus connectors! Includes

Q & A software.
X20020 $1,095

640K RAM CARD
[SHORT SLOT)

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

X18014 .. ONLY $229

2 M/BYTE RAM CARD

Plugs straight into BUS ports on mother-
board XT* compatible RAM not included

X18052 (Excl.RAM) $199

PRINTER CARD

This card features a parallel interface for

Centronics printers such as the Epson RX-80,
100. and other similar printers. Included 1s
printer data port. printer control port. and

printer status port
Cat. X18017 .. $37.50

COLOUR GRAPHICS
& PRINTER CARD

This combination card features printer and
monitor interface. it has 1 parallel printer
port, composite colour, RGB CTTC outputs
as well as composite monochrome video
output with display buffer.
Colour:

Text Mode' 40 columns x 25 rows.

Graphics: 320 x 200
Monochrome:

Text Mode' 80 columns x 25 rows.

Graphics: 640 x 200

$129

Cat. X18010

\
GRAPHICS CARD

® Hercuies compatible

® interface to TTL monochrome monitor
® One Centronics parallel printer port

@ 2K-Static RAM, 64K Dynamic RAM

® Display Mode 720 dots x 348 lines

Cat. X18003 ........ $145
I‘—"--ﬂ----
i LS- -
s e
ENHANCED GRAPHICS
ADAPTOR CARD

® 256K display RAM

® Handles monochrome, CGA Hercules
andEGA

® Paradise* compatibie

® Up to 16 colours

® Standards 320 x 200. 640 x 200,
640 x 348, and 720 x 348

X18070

COLOUR GRAPHICS CAR

This card plugs staight into 1/O slot and
gives RGB or composite video in
monochrome to a monitor

Colour graphics 320 dots x 200 lines
Mono graphics 640 dots x 200 lines

Cat. X18002 $112

MULTI SERIAL CARD

® 4 RS232C asynchronous communication
serial ports

@ NS16450 Asynchronous communication
elements (ACE}

® COM1/COM/2 COMPATIBLE

® DTE/DCE Selectabie

@ Dnve support for PC*/AT*. XENIX*

@ Interactive installation procedure
avatlable

X18154

RS232 & CLOCK CARD
[WITHOUT CABLE)

This R$232 card supports 2 asynchronous

communication ports. Programmable baud

rate generator atlows operation from

50 baud to 9600 baud. Fully buffered

Clock includes battery back-up and

software.

Cat. X18028 ... $95
R$232 [SERIAL) CARD
[WITHOUT CABLE)

This RS232 card supports 2 asynchronous
communication ports. Programmable baud
rate generator ailows operation from

50 baud to 9600 baud. Fully buffered.
Second senial port is optional.

Cat. X18026

GAMES 1/0O CARD

Features two joystick ports. (DB15).

Cat. X18019 ... $39.50

- S .
MELBOURNE: 48 A Beckett St
Pnone (03} 6636151
NORTHCOTE: 425 High St
Pnone [03) 489 8866
MAIL ORDER & CORRESPONDENCE
PO Box620. CLAYTON 3168
Mail Order Hothine 008 335757
1Toll free, strictly orders only)
inquines (03)543 7877

Telx AA 151938
103) 543 2638

MAIL ORDER HOTLINE
008 335757
(TOLL FREE)

[STRICTLY ORDERS ONLY)

LOCAL ORDERS
& INQUIRIES
(03) 5437877

POSTAGE RATES:

$1 - $9.99 $2.00
$10 $24.99 $3.00
$25 $49.99 $4.00
§$50  $99.99 $5.00
$100 plus $7.50

The above postage rates are for basic
postage only. Road Freight, bulky and
fragile items will be charged at different
rates.

Errors and omissions excepted

1 [
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MICROPROCESSOR
DEVELOPMENT
SYSTEM
READER NFO No. 33
LOW COST
PC HOSTED

6805

PACKAGE

—In-Circuit Emulator
—Cross Assembler
—Symbolic Debugger

MACRO DYNAMICS [

The Development System Specialists

80 Lewis Rd., Wantima South 3153.
Tek (03) 220 7260 Fax: (03) 220 7263

PCB CAD
DESIGN

EFFICIENT ARTWORK
DESIGN
PEN PLOT — PHOTO PLOT
CNC DRILL OUTPUT
D. SIDED AND MULTILAYER
S.M. DEVICES
LOW COST EDITING
M Muraca
8/31 Park Street
St Kilda, 3182
Tel. (03) 5372102

READER INFO No. 32

EC-IF12
CONTROLLE

i ks o

o1 oo
O
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SMART FORTH

-

READER INFO No. 34

FEATURES Advanced R65F12AQ processor
* 2 MHz clock & RS:232C 3 wire serial link

* RAM 2K, 8K « Watchdog timer

* ROM 2K, 4K, 8K. 4K Forth kernal in ROM

+ Battery backup of processor, and CMOS RAM
« 38 Digital 1/O lines

« Direct access to all Ports

* Two 16 bit counter/timer/6 Int.

« Compatible with EC-1F11 Forth Dev System
* +ve, and -ve edge latching of data

« Direct access to alt bus signals for interfacing

ENEIOU controL

P.0. Box 6502, Goodrma. Q. 4300. 26 Boron St
Sumner Pk, Q. 4074. Phone (07) 376 2955
Telex AA43778 ENECON Fax (07) 376 3286

(E) EPROM
PROGRAMMER
WRITER — 1™

The WRITER-1™ is a low cost
fully Stand Alone (E) EPROM
Multi Programmer. (E) EPROM
programming is achieved
internally within the main unit.
All voltages and wave forms
requiredare generated under
software control — No
personality modules or
adapters are required.

The WRITER-1™ provides serial
datainputand outputthrough
its RS232 Port. Both down-
Ioading and uploading to a
host computer are supported.

cszeeey

Features

¢ Single 28 pin ZIF Socket

* 30 Key Full Travel Keyboard

s 6 Character 0.6” 7 Seg LED

e 32K BYTE x 8 RAM (256 K Bit)

e Programs all popular single
voltage EEPROMS & EPROMS
from 2716-27256.

e Fast Intelligent Algorithms

e Formats: 12 Popular Formats

e Baud Rates: 110-9600

e PromSoft™ |BM-PC
Compatible Software Driver
Available

SCIENTIFIC DEVICES AUST P/L

e MELBOURNE 03-579 3622
* SYDNEY 02-958 8064
* ADELAIDE 08-255 6575




The History Of Rock, pic. Fans of Eiton John on hearing his tirst album

. I
Thu Jul ©07:01.18 pm Testing the unybooz program ...
fri Jul 09:45:56 am Crashed .....

Fr Jul 10 27 13 am get stufted. you bastard’

rri Jul 12:09:28 pa the systes crashed

Fri Jul

Fr o Jul

Fr1 Jul bacaues] the) bloody thing crashed
Fri Jul ©3:28:07 pm here we go again ...

rrooJul ©05:00:02 pm it crashed again

rri Jul ©05.05:48 pa just stopping f... crashing

Mon Jul crashed again

Mo Jui 1t just stops

Mon Jul bloody hell!

Mon Jul and again

Mo Jul Put new memory board in (Ram-22}
Mon Jul New word s to be crashing 1t
Mon Jul This is very annoying.

Mo Jul again

Mon Jul 1t crasl in

Mon Jul crashed 8gain ..........

Mo Jul Something funny going on.

Mon Jul STOPPED AGAIN .....

Mon Jul n-pxncoa 173 from Rod

Mo Jul d first thing

Mon Jul
Mon Jul

x: #tops . ..en you look at it!
New word stuffs it

l.pl-cnd IPY with !h. riqht one
dunno

1

It stopped again

crashed 1st time today
again .......... .
RXRRI KR IHHXKERKKK

poo. cause it crashed
faulty ory board??71717
crashed .........
fotfeteeeeeeeeeers
1987 stopped again
1987 fffffffffffffffffffffffffffffffff!
1387 1t crashed againt!t!!
1987 power glitch for sure

Typical Printout on ETI Computer

Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Aug

Aug 13,
Aug 16,

pa

2
pm

set system as ONLY device on line-conditioner

133333331333 41433133432344

1 want snother terminel

Glitched!! All the way to Clovelly'!! (Knocked matt's house ou
glitched again ...

Xeeps giltching (7777}

GUUUYPETTTIIIITTTITITIrT

uh????222??7?2277 77

because the -y-t.- crashed

our
because it cr
JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ

PUTTXN A BAD XIS IN ...
kkikikkkkkkkkkkikikk

33333333 gteeeeeeeeeee

33111333333333333)
crashed - see log

- .. a00a aoao
kkkkkkkkkkkkkkkkkkk

stopped in midle of formating
becssule it crashed?!:r!':

d 111111

. *stuffed". etc
because it crashed

it crashsd 1111111111111
1111111211111 1111111111 NN Nl
got glitched. asshole

Stopped real quick

cTAHWS 13313
3333333333333333333
3333333333333333

CRASHED - SATURDAY

Running VERY slowly - sus
something funny ...

Its not very well today
hEREREEABARBAREANR

no no no non on on

pretey radical conditions

ET! February 1988 — 109




Wi ~ %02
Microm 128K Co

Worth over $2,200

The Microbee 128K Premium computer is the electronics persons answer to their
home computer problems. Included in the package is: Keyboard, twin 3.5 inch
floppy discs, RGB colour monitor with tilt stand, EPSOM LX800 printer with cable
and Microbee’s Auto dial modem. Also, software such as the Wordstar
Professional Pack provides the flexibility of use for business or pleasure.

Sutiscrine now and receive 12 issues

0f Electronics
Today
for just $42.00

AND automatically enter the
draw for the Microbee Computer

Electronics Today is THE broad range
magazine for everyone from industry
professionals to students and
hobbyists. It is jam-packed with
information and reviews on hi-fi, videos,
test equipment and computers!

Plus Receive
Absolutely Free:

This portable blue cooler bag.
Great for those moments

when you need a “‘Personal
Surival Kit” valued at over $13.

Simply fill out the details on the enclosed self-sealing
postage paid envelope, or if missing send your
cheque/money order with name, address and
telephone number to:

Microbee Computer Offer Freepost No. 4 P.O. Box
227, Waterloo, N.S.W. 2017 (No Stamp Required). Any
enquiries Ph: (02) 693-9515 or (02) 693-9517.

CONDITIONS OF ENTRY

t The 15 0pen only to ar a new renewal to E cs Today
International belore last mail March 31, 1988. Entnes receved after closing date wilt not be included Employees of the
Federal Publishing Company. and Supply and Trading Pty Ltd and their families are not eligible to enter. To be valid for

\ '
— N |
2 South Australian residents need not purchase a subscaption 1o enter. but may enter only once by submitting their name,

drawing. subscnption must be sgned against a nominated vald credil card. or. 1l paid by cheque, cleared for payment
acdress. and a hand-draw facsimile of the subscnption coupon to The Federal Pubhsting Company, PO Box 227,
Waterloo, NSW 2017

3 Pnzes are nol transterable or exchangeabie and may nol be converted 1o cash
4 The judges decision 1s final and no correspondence will be entered nto
5 D 1 ol the and on how to enter form a part of the competition conditions.

6 The competition commences on January 1, 1988 and closes with last mail on March 31, 1988 The draw will lake place in

Sydney on Apni 4. 1988 and the winner will be notiied by telephone and letter The winner will also be announced in The
Austrahan on April 6, 1988. and a later issue of Etectronics Today Intemational
7 The pnze 1s' a Microbee 128K Premium Computer with Keyboard and twin 3.5 inch floppy discs, RGB colour morwtor with
it stand, Epsom LX800 Pnnler with cable and auto dial modemn Sottware includes the Wordstar Professional Pack , [ ]
valuing $2.274

8 The promoter 15 The Federal Publishing Company. 180 Bourke Road, Alexandna, NSW 2015 Permit No TC 873251
1ssued under the Loftenes and Art Unions Act 1901 ACT Permit No. TP 87 950 1ssued under the Lottenes Ordinance.
1964; Ratfles and Bingo Penmits Board Permn No 87 2077 issued on 10711 87
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DUR POCKET, TOO

Now, anyone accustomed to carrying data ba software suitable for IBM PC's and
their style with them can also carry their ~ 1200/1200 bps. It compatibles.

modem — the amazing new NetComm and Bell standards, so you can use it There are special models to suit
Pocket Modem.® anywhere in the world! Commodore 64/128 and Amiga

It's not much bigger than a cigarette The Pocket Modem plugs straight into computers, and a range of

pack. Yet it's packed with big modem the serial port of your PC, and can run communications software options for
features including auto dial, auto answer  from mains power or its own internal Apple IIGS and Macintosh.

and auto disconnect. You can battery. The Premium model includes a The NetComm Pocket Modem — Why
communicate with a wide range of plug-pak, rechargeable NiCad battery not add portable communications to
information services, bulletin boards and  circuit and powerful communications your portable computing?

NetComm (Aust) Pty Ltd « NSW: PO Box 284 Pymble NSW 2073 Tel: (02) 888 5533 Telex: AA27488MODEMS Keylink: 6007:DNC002 Viate!:
288855330. Vic. 94 River Street South Yarra 3141 Tel: (03) 241 0534. Qld. Suite 6 Level 11 AMP Place 10 Eagle Street Brisbane 4000 Tel:
(07) 229 7376. WA: St Martin's Tower 44 Georges Tce Perth Tel: (09) 220 3407

® Pocket Modem is a registered trademark of NetComm (Aust) Pty Ltd NEQO2

READER INFO No. 40



