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The
‘Incomparable’
MTF scope!

In performance, price and ease-
of-use our new PM3050 family of
50MHz oscilloscopes is truly incom-
parable. Behind a logically layed-out
front panel there's a level of techno-
logy never before attained in MF
scope design. Yet surprisingly, they
are the lowest priced MF scopes on
the market!

Take a look at these unique bene-
fits:
® AUTO-SET facility and LCD Status/
Setting panel for optimal signalsetting
and instant display of all signal para-
meters.

® Extrermely high performance and
specification thanks to special features
like:16 KV CRT unit, versatile triggering
functions up to 100 MHz, plug-in system STARTS
modularity and extensive use of IC

microelectronics.

-

Test the differencern™ =2

: EXT

® Product Credibility in technology, 3 — ﬁ
technique, quality and service be- |
cause the PM 3050 family is backed § % :
by the vast corporate resources of \ G
one of the world's largest electronics
companies.

Test the difference and you’ll also
agree that Philips wins on price and
performance!

Contact, Philips Scientific and Industrial,
Sydney — tel. (02) 8888222
Canberra — tel. (062) 956140
Melbourne — tel. (03) 5423600
Brisbane — tel. (07) 8440191
Adelaide — tel. (08) 3482888
Perth — tel. (09) 2774199
Other areas — toll free (008) 226661

PHILIPS

Test &
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MICROBEE 256TC
A breakthrough in Australian informatics

* 256k of Dynamic RAM

* Single or dual 3.5" 800k double density disk drives

¢ Ergonomic, Australian designed keyboard with numeral
pad and function keys

¢ Optional AUTOMODEM for the complete
communications package.




The product of over $1,000,000 of Australian
research and development. Designed by
Australians for the World market, the 256 TC

is a totally new concept for the Education
Information Revolution. Whether you are
simply seeking a better education for your
family , or wishing to improve your letter
writing, personal business and communication
skills, the new 256TC is your kind of computer.
From Homework assignments to ' Learning Can
Be Fun "Educational games and even
Adventure and Graphic Games of skill, the
256TC will stimulate and entertain the whole
family, and whats more the education
approved Microbee software will ensure your
family's home learning is in tune with their
day time studies.

The powerful 256 TC Executive Solution with
its twin 3.5" 800k disk drives and brilliant,

low cost Microbee Automodem delivers you
the complete Executive Computer for your
home or office. Send and receive your own
Telex messages, use Viatel, do your banking at
home and communicate with other systems.
With this new Microbee you can do it all.

microbee

2 5 & I <

FOR YOU

Its a new class of very personal computer for Education
and Communication the Microbee 256TC is in a class of its own.

EDUCATION SOLUTION

Price $1299.00

Package includes: Microbee 256 TC single
drive, M-15 High resolution monitor 15KHz,
256TC manuals and software including Simply
Wirite, Videotext, Telcom and Learning Can Be
Fun.

HOME OFFICE SOLUTION

Price $1899.00

Package includes: Microbee 256TC dual

drive, M-15 High resolution monitor 15KHz,
DP-100 Near letter quality, dot matrix printer
and parallel printer cable, 256TC Manuals and
software including Simply Write, Videotext,
Telcom, and Learning Can Be Fun.

EXECUTIVE SOLUTION

Price $2999.00

Package includes: Microbee 256 TC dual drives,
7030 High resolution RGB colour monitor,
power supply 1.5A (for colour monitor), DP-100
Near letter quality dot matrix printer,

parallel printer cable, Microbee Automodem
300+1200/75 bps RS232 serial M-M cable
256TC Manuals and software including Simply
Write, Videotext, Telcom, Typing Drill,

and Learning Can Be Fun.

UPGRADE

Yes. You can upgrade vour old Microbee
keyboard and disk unit to a brand new 256TC.
Write in, phone or call in at a Microbee
Computer Centre now for a free catalogue.

. MICROBEE COMPUTER CENTRES AND DEALERS

GOSFORD CENTRE MELBOURNE CENTRE ADELAIDE CENTRE PERTH CENTRE

Koala Crescent, 50 - 52 Whitehorse Road, 117 - 119 Gouger Street, 141 Stirling Hightay,

West Gosford, N.S.W.2250  Deepdene, Vic. 3101 Adelaide, S.A. 5000 Nedlands, W.A. 6009
(043)242711 (03)8171371 (08)2123299 (09) 386 8289

WAITARA CENTRE NEWCASTLE CENTRE BRISBANE CENTRE NETWORK A.B. SWEDEN
1a Pattison Avenue, 2/956 Hunter Street, 455 Logan Road, Box 10 264,

Waitara, N.S.W. 2077 Neweastle West, N.S.W. 2302 Stones Corner, Qld. 4120 43401 Kungsbacka, SWEDEN
(02)487 2711 (049)61 1090 (07) 394 3688 (300) 195

COMPU-K (066) 21 8180 » TIMBERTOWN COMPUTERS (065) 85 3311

SHORE COMPUTER SERVICES (044) 21 4522 « MICROZED COMPUTERS (067) 72 2777
SPICER'S OFFICE EQUIPMENT (080) 88 2188 « COUNTRY OFFICE SUPPLIES (069) 53 4155
COUNTRY OFFICE SUPPLIES (069) 21 1600 » CUMBERLAND COMPUTERS (02) 819 6666

THE WORDWORKS (062) 47 7739 » THE XEROX SHOP (070)51 4341 « SOFTWARE 80 (07} 369 6888
TOWN & COUNTRY COMPUTERS (077) 75 4000 * CABBS COMPUTER SERVICE (53)52 4326
C & G SOVEREIGN (050) 221777 * AUSTRALBEE MICROCOMPUTER PROMOTIONS (03) 233 9065
CIMPLY COMPUTERS (055)02 8140 * COLAC COMPUTER SERVICE (052) 36 6290
LINCOLN COMPUTER CENTRE (086) 82 1666 * PINE STREET TRADING (0°1) 89 1383
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Jon Fairall B.A.

66

Undergrads and
the nation are badly
served by researchers

masquerading

as teachers

99

Underlying much of the discussion about the malaise gripping the electronics
industry in this country is the view that research at universities and the CSIRO is not
tied in closely enough with the needs of the industry. This is one reason why good
ideas continue to be exported and why businessmen with investment cash
continue to invest overseas. Now federal goverment agencies are taking a
number of steps to improve the relationship between research and the market
economy.

A report currently before parliament from ASTEC the Australian Science and
Technology Council has recommended that the govemment should establish an
Australian Research Council (ARC) that would provide a channel for university
research funding separate from the day to day funding of universities.

As things now stand, money is channeled through the Commonwealth Tertiary
Education Commission (CTEC) to individual universities who are free to aliocate
the money as they think fit. Thus research stands in line with capital costs, wages,
teaching and so on for the tertiary education dollar. The main thrust of the ASTEC
report is that this system is not the best way of ensuring that outstanding projects
get funded. CTEC funds are allocated on the basis of student numbers which leads
to a wide, fiat distribution of funds across all departments in all universities. The
ASTEC report says that the best way of getting results from our research funding
would be to force specialisation on the universities. University funding should now
come from two sources, CTEC and the ARC. They envisage that the ARC would
allocate fund for specific types of research within specific departments at specific
universities.

This scheme appears excellent. It would be a mechanism for channeling funds
into productive areas of universities, and away from the more parasitic ones. It
would be surprising if engineering and physics schools did not do well out of such
a system, and this is as it should be, but there are problems nevertheless.

Perhaps the hardest problem to solve stems from the observation that a seat on
the ARC will be seen, rightly, as a reward for a life in science well spent.
Unfortunately, the type of science this country needs, the revolutions, the
breakthroughs in fundamental processes, will be the preserve of the young.
However, the ARC is organised, we must be sure that yesterdays men, no matter
how well intentioned, do not try to place yesterdays solutions on today’s problems.

This argument is just a subset of the more general argument that is difficult or
impossible to select "winners” ahead of time in the technological stakes. This need
not to be too much of a problem providing that the ARC is not involved in
approving specific research projects. The ARC should merely decide which
schools will get research funds, and then leave it to the schools to decide what
research to support.

The second objection has been raised at length by the academics trade union,
FAUSA (the Federation of Australian University Staff Associations). They argue that
taking money from one group of academics to give to another group will not
benefit the country in the long run. FAUSA want to see any extra money available
spent on the research infrastructure such as libraries and equipment, and thus
made available to the community at large.

The answer to FAUSA’s objection is that the time is ripe to restructure careers in
academia. Anyone who has suffered through some of the appalling lecturing that
passes for teaching in our universities will be attracted to the need for a greater
division between teaching and research. For the research scientist, teaching is an
annoying distraction; meanwhile the undergrads, and the nation, are badly
served by researchers masquerading as teachers.

We know that the concept of Centres of Excellence works. It has given Australia
world level competence in certain medical sciences like in-vitro fertilization, and
in radio astronomy. An extention could help other areas of endeavour.

Jon Fairall
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The all-important high-speed CMOS qguestion.
Will latch-up cause burn-out?

With Philips high-speed CMOS
(HCMOS) logic ICs, the answer's
no. Because they're free from
latch-up.

What causes latch-up?

Latch-up occurs when SCRs
(formed by parasitic bipolar
transistors found in all CMOS
structures) are triggered by
current transients arising from
over-voltage at the input, output
or supply pins, or by ringing on
the signal pins. The resulting

Typical breakdown occurs at Ve = 22V, lec = 55 mA.

Curve tracer display from latch-up test
with excess supply voltage. At no time
did latch-up occur in the Philips HCMOS
IC, since the supply voltage snaps back

to 13V.

short-circuit across the supply
rails causes excessive current
and inevitably destructive power
dissipation.

How is it overcome?

We prevent any current injection
into the SCR structures by
growing an epitaxial layer on a
very low-resistivity substrate. And
by using unique design and
process parameters to minimize
the gain of the parasitic
transistors, we achieved
complete latch-up immunity.

No bum-out.

S0 you improve system
performance, and by eliminating
additional components to protect
against latch-up you not only cut

RCAis an alternate source for Philips HCMOS {Cs.

Electronic
components
and materials

component
costs but also optimise
system speed.

And you gain reliability. With a

product that will not fail during
system test. Or in the field.

Harsh environments?

Even in noisy, high-temperature
environments such as auto-
motive and industrial
applications, Philips HCMOS
Logic goes on working. And you
get exceptional noise immunity
because the input switching
levels of 74HC/HCU circuits are
30% and 70% of the supply
voltage. Moreover, the whole
Philips 74HC/HCT/HCU family
has a standard temperature
range from -40 to +125°C.

ADVERTISING INFO No. 3
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HIGH - SPEED LOGIC

~RA~ e The name is Philips
HCM—‘)S The product is HCMOS

Want to know more? Then call
your local Philips Electronic
Components and Materials
office. We're on-hand with full
technical documentation,
including a Designer's Guide to
your all-important questions

about HCMOS.

Sydney (02) 439 3322
Melbourne (03) 542 3333
Adelaide (08) 243 0155
Perth (09) 277 4199
Brisbane (07) 44 0191
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They come with

a longer warranty
than a Rolls Royce.

Andthey’re quieter.

Interestingly enough, the warranty If you're wondering why

on a new Rolls Royce is only 3 years. we compare ourselves to the technical
The warranty on our 6 new compact  excellence of the world’s leading

disc playersis 5 years. And we don't have  car, the answer is simple.

to worry about the ticking of the clock. We couldn’t find a competitive C.D.

In fact, the only sound you'll ever player that could do the job.
hear from our new generation

C.D.s is the faithful, pin-sharp accuracy -
of the music. Y M H 5 YEAR WARRANT Y.

ADVERTISING INFO No. 4
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; getting smaller

John Hooke

AWA has at last announced
long awaited moves to re-
vamp its  microelectronics
fabrication line. New equip-
ment to be installed by 1988
will allow the company to
fabricated Application Spe-
cific Integrate Circuits (ASICs)
to two micron design rules.
The move was announced
by Mr John Hooke, the man-
aging director of AWA who
said that it was a joint ven-

ture with British Aerospace
Australia and the New South
Wales government. BAeA is a
wholly owned Adelaide
based subsidiary of its UK
based parent, but in this
country its interests have
mainly been in electronic
contacting for the defence
forces. It's movie into the fab-
rication of ASICs is seen as
complementary to the rest of
its business. The New South
Wales govemment is hoping
that the new fab line will be-
come a centre piece for the
technology park now being
constructed in the swamps of
Homebush Bay in Westem
Sydney.

For many years there has
been pressure from local
ASIC designers on the com-
pany to improve the perform-
ance of its fabrication line.
Since the new line will be
able to make semiconduc-
tors with only 2 microns be-
tween features, designers will
be able to include far more
circuitry on the same area of

silicon. As the functioning of
integrated circuits becomes
more complex the ability to
Include more features without
increasing the amount of sili-
con thus becomes more and
more desirable.

As the only production fa-

cility in the country, AWA's fa-’

cility is of considerable im-
portance to defence con-
tractors and in the govem-
ment's quest for more |ocal
content in  manufactured
products. Staff on the existing
line have been able to push
the limits of the equipment
from the design rated 10 mi-
crons down to 5 by dint of
much imaginative work. How-
ever this has not been able
to satisfty demand, and, ac-
cording to Bob Mcclusky,
who heads the microelec-
tronics section of AWA, they
have been forced to watch
75% of the ACIS design work
originating in Australia leave
the country.

The volume of that work
has increased rapidly. World

wide, the market for ASICs is
now a significant fraction of
the total market for inte-
grated circuits. Driving this in-
crease are two forces, one
the increasing cheapness of
design and testing because
of Computer Aided DEsign,
and secondly the growing
expense of manufacturing
discrete designs. Increasing-
ly, integration is becoming a
desirable option.

The move will put AWA on
a par with most other fab
houses intemationally. Ac-
cording to Bob Mcclusky, not
many places around the
world can do much better
than 2 micron work reliably.

A few are able to work to
sub-micron precision on an
experimental basis. Less are
able to do so for production
runs. Mcclusky says he will
try to push the fab line to sub
micron levels as soon as the
demand warrants. Looking at
the way local industry has
taken to ASICs that does not
seem to far in the future.

Serving
Innovation

According to a number of
manufacturing companies in
Australia one of the greatest
problems they face is finding
new inventions and products
to use and produce. In an-
swer fo this an new company
has been set up called, ap-
propriately enough the Aus-
tralian Innovation Sourcing
Service (AISS). It will be man-
aged by, the Innovation Cen-
tre of NSW.

The AISS has been called
into being by the National In-
dustry Extension Service
(NIES) and is supported by
Federal and State Govem-
ments, as well as industry
groups. It uses the CSIRONET
detabase which gives AIS
Australia-wide access. The
way the system will work is
relatively simple. A list will be

Interscan, once an Australian invention, now an American industry.

considered from the inspired
genius working in his garage
to the most prestigious scien-
tific institution in the country.
Each entry contains details
relating to its legal status. A
direct contact is provided for
manufacturers and marketers

to pursue if they wish to ob-
tain the rights to the product.
It will cost $65 to list a prod-
uct with AISS with a special
discount for volume registra-
tion. It now only remains to
come up with the inventions.

Tickle
Talkers

The Federal Minster for indus-
try, Technology and Com-
merce, Senator John Button
has recently had the cour-
age to announce that the
govemment will support re-
search and development
into the 'Tickle Talker'. Appar-
ently this unusually named
device is an electrotactiie
hearing ald for the pro-
foundly deaf.

The ‘Tickle Talker' prototype
was developed by the aston-
ishingly named deparnment
of Otolaryngology at Mel:
boume University. It has pro-
duced speech perception
results for electrotactile stimu-
lation (feeling speech
through electrical stimuiation
of the nerves of the fingers)
that are, reportedly, the best
in the world.
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Supernova

The Parkes radio telescope
has been linked to the NASA
Deep Space Network facility
in Tidbinbilla near Canberra
to observe the radio emis-

sions from the supemova
1987a. 1987a is the first super-
nova to explode in our
neighbourhood of the galaxy
since the advent of tele-
scopes.

The link between the two
telescopes was first estab-
lished for the Uranus encoun-
ter by Voyager 2 in January
1986. The link was crucial to
Voyager imaging. It was
paid for by the NASA in re-
tum for free time on the
Parkes radio telescope. One
of the prime justifications for
donating the time to NASA
was the improvement to the
sensitivity and the resolution
of the telescope that would
result from the link.

Early optical readings from
the supemova indicate a
particle emission velocity of
6200 miles per second,
about a 30th of the speed of
light. The star explosion was

first detected by astronomers
on February 24.

The supemova, located in
the Large Magellani Cloud
about 160,000 light years
away, is at a declination of
69 degrees South and be ob-
served in the Southem Hemi-
sphere.

By joining the two instru-
ments together astronomers
create an interferometer, a
device which can differenti-
ate between the phase
angle of the incident emis-
sions, and so make very ac-
curate measurements of posi-
tion in the sky. By using one
on 1987a, astronomers hope
to be able to understand
better the extact processes
at work in a supemova. it is
believed that the remaining
core of the star will become
an extremely dense object
called a pulsar, while the
outer clouds of dust and gas
will spread out to become a
nebulae, fertilising the inter-
gallactic medium with heavy
elements.

Tethered
Satellites

NASA has selected five
American principle investi-
gators whose experiments
will try to make use of the
Tethered Satellite  System
(TSS-1). The TSS-1 is basically a
deployabie subsatellite
which will be tethered tfo the
shuttle via a retractable
cable.

The 18S-1 project is a joint
US-Italian venture with NASA
on one side and Piano Spaz-
iale Nationale (PSN) on the
other. The Italians will build
the satellite while the US will
contruct the deployment
mechanism and fly the com-
plete payload aboard the
shuttle.

The five investigators wili
concentrate their efforts on
measuring and understand-
ing the electrical interaction
between the satellite with the
electrically-conducting
tehter and the natural space
plasma enviroment. Appar-
ently this movement s
caused by solar ionisation of
the Earth’s upper atmosphere
through which the Shuttle flies
in its operational altitude
range.

NASA News

Nasa has begun tests on the
five instruments which will be
carried on board the Hubble
Space Telescope (HST). One
of the goals of the test is to
carry out approximately 39
hours or 28 simulated HST sci-
ence operation using all five
instruments.

Using a mock science pro-
gram the HS Operations Con-
trol centre at Goddard is
transmitting commands over
telephone lines to the space-
craft, which is assembled in
a room at Lockheed Missiles
and Space Company. Sun-
nyvale, Califomia. So far all
is going well, on the ground.
Nasa's problems, however,
occur in a more ethereal
area.

Assuming that HST gets into
orbit (and judging by the
present record that seems
rather an ambitious assump-
tion) the scientific data is re-
quires will be transmitted

back to the Goddard Space
Fight Center by satellite and
then relayed to the Space
Telescope Institute at John
Hopkins University, Baitimore,
Maryland. At present the HST
is scheduled fo be carried
into space on the Space
shuttle Atlantis on November
7,.1988

Laying it on
the line

The new managing director
of the Texas Instrument Co's
Australian  subsidiary Mr
Stuat Macnair gave a forth-
right speech on the value of
adificial intelligence in Aus-
tralian Technology when ad-
dressing Texas Instruments
first media lunch on March 1.
Macnair is the first native
Australian to be placed in
charge of Texas Instruments’
Australia operations. A fact
he noted with some pride.

McNair and his company
are very taken by attificial
intelligence. Citing examples
from the Campbell's soup
company in the US and a
French Cancer centre
McNair foresaw a bright fu-
ture for mankind if the oppor-
tunities provided by artificial
intelligence technology were
explored thoroughly. Mac-
nair expressed paricular
satifaction with the interest
shown in A1 states “there is a
very heavy emphasis on in-
formation technology at gov-
emment level and certainly
a very active involvement
with  ariticial intelligence.
Macnair acontrasted this with
the situation in Australia
where ‘there appears to be
little, if any, interest in Artifi-
cial intelligence’.

Australian
symbols

Technical Imports Australia
has just released two very
extensive symbol libraries to
increase the popular ac-
ceptance of the 2D CAD
package, Prodesign .

The new symbols were pro-
duced in Australia to suit the
specific  requirements  of
local Engineers. The first li-
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brary provides a compre-
hensive list of over 100 ob-
jects comprising electronics,
electrical wave forms, PLC
and some miscellaneous
ones. The second library
covers the Hydralic and
Pneumatic Engineering indus-
try and apparently all the
objects were built in accord-
ance with the SAA standard.
Over 150 objects and cata-
logued using the SAA refer-
ence number, description
and illustration.

Prodesign Il is a full 2D
CAD package that runs on
‘industry compatible’ PCs
with all the functionally (in
2D) of software that costs well
over $4,000. Prodesign Il cost
only $550. The libraries cost
$121 for the Electrical version
and $137 for the Hyd./Pneu-
matic.

On The Right
Track

An order from the State
Raile Authority of New South
Wales, Australia, for electric
equipment for 450 railcars,
which feature such state-of-
the-art technologies as elec-
tric  propulsion equipment
with gate tum-off (GTO) thyris-
tors, has been won by Mitsu-
bishi Electric corp. UK.

They will supply the entire
electric equipment incorpo-
rating  high  technologies
such as power electronics for
a four-quadrant chopper-
control system with GTO
thyristors for energy savings,
microelectronics for destina-
tion display and speed con-
trol using 16-bit micro com-
puters, and opto-electronics
in train  management sys-
tems.

It is hoped that the motor
technology and peripheral
equipment will be transferred
to several Australian manu-
facturers so that they can be
produced locally.

Artificial
Intelligence

The Minister for Science
has announced plans to up-
date the successful publica-
tion ‘Handbook of Research
and Researchers in Adificial

Intelligence in  Australia’
which was first published in
October 1986.

Mr Jones said that Adificial
Inteiligence research and its
applications, which include
expert systems, robotics and
speech recognition, were
making an important contri-
bution to modem society,
and in particular to the world
economy.

“The  Govemment has
recognised its obligation to
ensure that the Australian
community does not miss out
on the major benefits to be
gained from a successful ap-
plication of the results of re-

search in artifical intelli-
gence.
"An important aspect of

maintaining Australia’s world
standing in arifical intelli-
gence is to ensure that mem-
bers of Australia‘s artifical in-
telligence community are
kept adequately informed
about current trends.

"My Department has made
a major contribution by
producing the Handbook of
Research and Researchers in
Arifical Intelligence in Aus-
tralia. The handbook pro-
vides a ready reference to
who's who in Australia Al, in
industry, govemment labora-

tories and academia, what
their research interests are,
and how to contact them.

“If Austraiia is to take full
advantage of the many
benefits artifical infelligence
has to offer our society, Aus-
tralian researchers must work
together to stay abreast of
the latest developments. This
means that important publi-
cations such as the At Hand-
book must be constantly up-
dated and expanded to pro-
vide a vital service to Aifi-
cal Intelligence researchers'.
We hope Mr McNair was in
the audience.

Philip Hinkins (right) newly appointed Technical Support Manager f
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or Webster Computer Corporation's

North American operations, pictured with Ludwig Croy, Director of Customer Engineering for all Webster

Local and international markets.

The Expanding Weh

The American branch of the
Webster Computer Corpora-
tion has just signed up three
major resellers on the Amer-
ican east coast in one
year  contracts totalling
$US400,000. Particular Web-
ster products involved in the
deal are computer boards
designed for its own DEC-
compatible Spectrum mini-
computer range and sub-

systems for the Australian
market.

One of the biggest compa-
nies to sign up is Pioneer
Technologies of Maryland
which apparantly has tum
over of $US90 million annual-
ly. Pioneer are particularly in-
terested in Webster's cache
Qbus ESD! and SMD disc con-
trollers which both emulate
DEC's Mass Storage control

Protocol (MSCP), and an SMD
Unibus version of these con-
trollers which was launched
intemationally this month.

These sales and contacts
have boosted the intake of
Webster' American plant to
around $(Aust) 400,000 a
month with the US market ac-
counting for 40% of the Aus-
tralian company's total tum-
over.
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JUNE

Ninth Australian Personal Computer show
will be held in the Royal Exhibition Build-
ing in Melbourne from 31 May-3 Junc.
Contact Ms Mary Young Australian Exhi-
bition Services Ltd, llloura Plaza, 424 St
Kilda Rd, Melbourne 3004.

Communications *87, the Australian Inter-
national Office Technology Exhibition, is
on 1 to 4 June at the Royal Exhibition
Building. Melbournc. Contact Australian
Exhibition Services on (03) 267-4500.

PC87, the Ninth Australian Personal Com-
puter Show is on 1 to 4 Junc at the Royal
Exhibition Building. Melbourne. Contact
Australian Exhibition Services on (03)$
267-4500.

Office Technology '87 will be held 1 to 4
June in Melbourne. Contact Australian
Exhibition Services on (03) 267-4500.

The 1987 Computing Systems Conference
will be held 17 to 19 June in Brisbane.
Contact the Institute of Engincers, Aus-
tralia, 11 National Circ, Barton, ACT
2600. (062) 73-3633.

Laser 87 Opto-Electronics Microwaves will
be held in Munich over June 22-26. This is
the eighth international congress and trade
fair. Contact German-Australian Chamber
of Industry and Commerce, 2nd Floor, 47
York Street, Sydney 2000.

Videotex ’87 Exhibition & Conference is
on in Melbourne over three days in June.
Contact Riddell Exhibitions on (03) 429-
6088.

The Centre for Industrial Microelectronics
Applications is conducting a secminar enti-
tled ‘Advancing with Electronic Technolo-
gy’ on Junc 25 Management House, St
Kilda. Ph. Dianne Hunt (03) 660-5103.

The Australian Hi-fi Show Shows ‘87 will
be held Sydney 19-21 June at the Airport
Hilton; Brisbane 3-5 July at the Gold
Coast International Hotel; Melbourne 17-
19 July at the Dallas Brooks Hall; Ade-
laide 24-26 July at the Adelaide Hilton.

Videotex ’87 to be held 30 June to 2 July
at the Sheraton Hotel, Auckland. Contact
the Secretariat on (649) 68-6955.

—

S U

SEMIKRON

innovation + service = Total Commitment
New generation power line filters.

Semikron have the capacity. Try us.
We can turn you on.
SEMIKRON: PO. Box 182, Springvale, 3171. (03) 561 3044
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The Third National Space Engineering
Symposium will be held 30 June to 2 July
at the Australian Defence Academy in
Canberra. Contact the Conference Man-
ager on (062) 73-3633.

JULY

Automach ’87, an exposition on auto-
mated manufacturing and sponsored by
the SME, is scheduled for 7 to 10 July in

‘Sydney. Contact Adolph Greco on (02)

875-23717.

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

AUGUST

A symposium on signal processing and its
applications will be held at the University
of Qld 24 to 28 August. Those interested
in participating contact the Conference
Scctretariat, 1SSPA 87, Uniquest Ltd,
University of Qld, St Lucia, QId (07) 377-
2733.

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

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

SEPTEMBER

Australian Computer Exhibition and Con-
ference will be held in the Royal Exhibi-
tion building in Melbourne 8-10 Septem-
ber. Ph Riddell House Promotions (03)
429-6088.

IREECON ’87 will feature digital tech-
nology when it is held 14 to 18 Scptember.
Contact Heather Harriman on (02) 327-
4822.

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

Communications USA  (telecommunica-
tions, radio and satellite equipment) in
Sydney 21-25 September. Contact Ken
Mackenzie on (02) 261-9200.

Labex ’87 international laboratory equip-
ment and products exhibition is on 21 to
24 Scptember at the Royal exhibition
Bulding, Mclbourne. Contact BP1 Exhibi-
tions on (02) 266-9799 or (03) 699-9151.
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TURNTABLES
Turntable belts are available in Over 60 Video Belt Kits in stock to
5mm & 6 mm with diameters suitmostpopular video machines.
commencing from 122 mm up to Other video parts also available ie:
292 mm. pinchrollers, heads, etc.

TRADE & WHOLESALE ENQUIRIES WELCOME

- 8 I I T TS BELTS BELTS
% B E ﬁ ELTS BELTS BEL
L T o[t SBELTS BELTS

AUDIO CASSETTE

A range of belts is available in
1.2 mm square & 1.4 mm square,
from the 19 mm diameter up to
136 mm diameter. These will suit
mostaudio products. If a fiat beltis
required ourrangeincludes3 mm,
4mm, 5mm & 6 mm belts in an
assortment of lengths. An
assortment of pinchrollers is also
available,

Please call for a stocklist or bring in your
sample beit and we will match it.

Imported & Distributed by WES COMPONENTS PTY. LTD.
" For a comprehensive catalogue send your company or
business: details to: PO. Box 451 Ashfield NSW 2131 Aust.,

WAGNER ELECTRONIC SERVICES PTY. LTD,,

305 Liverpool Rd., Ashfieid, N.SW. 2131. Aust.,

Phone: (02) 798-9233

WAGNER

Phone: (02) 797 9866 Fax: (02) 799 7051
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Are you
Donald Duck,
or Superman

West Germnan computer
hackers have been caught
invading a computer at a
Japanese govemment labo-
ratory. It is believed to be the
first time that foreigners have
qained secret access to a
Japanese computer.

The computer, a Vax 11.750
belongs to the National Insti-
tute for High Energy Physics in
Tsukuba. It is connected to a
network through which

around 300 physicists at af-
filiated institutes exchange
data.

According to New Scientist,
the British science joumal, the
invasions began in May 1985
and continued for about a
month. Initially, the hackers
were entering the computer
only briefly. By the time the
invasion came to light, how-
ever, they were staying on-
line for several hours at a
time.

The interlopers were dis-
covered when one of the in-
stitute’s scientists noticed that
a suspiciously large number
of users were logged onfo
the computer in the middle

of the night. An investigation
revealed that unauthorised
entrants were using an iden-
tity code whose real owner
seldom accessed the com-
puter.

Before changing the com-
puters password, the labora-
tory monitored the interlops
and recorded some of their
conversations. These were in
Geman and one of them in-
cluded the number of a
particular terminal which the
Japanese traced to West Ber-
lin's Technical University.

The Japanese believe that
up to 20 hackers at several
other German universities, in-
cluding Hamburg, Frankfurt

Having trouble

finding that light?

Your problem

‘off the shelf’.

3000 different
lamps. From
subminiature
to the large

navigation and
searchlight lamps.
Being experienced
in solving lamp
and lampholder
problems, lef us

help you,

"/

could be solved

We have over

\ confact us

i

ELECTRICA

E.S.RUBIN

L

Head Office: 73-77 Whiting St Adarmon NSW 2064
Phone (02) 439 2333 Telex 121175 Fax (02) 439 2278

N

Vic. 138-140 Berkeley St Carlton 3053 Phone {03} 347 6588 Telex 30948
SA: 49 Woodville Rd. Woodville 5011 Phone (08) 268 1111 Telex 82529

WA 7 Rosslyn St WestLeederville 6007. Phone (09) 382 2619 Telex 94623

HIESR 194
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and Munich, were involved. It
appears that they secured
the number of the computer
from a list published in West
Gemany. Coamputers at
several other institutes, in-
cluding on at CERN, Europe's
centre for research into parti-
cle physics, are believed to
have been penetrated at
around the same time using
this list.

Because the institute publi-
shes all its results openty, mis-
chief seems to have been
the hackers’ only motive.
Their individua! identities are
not know. When asked who
they were, one responded
Donald Duck, another Super-
man.

Believe it or
not

Most people have heard of
solar-powered calculators —
but a water-powered one? It
sounds incredible, but the 1a-
test news from the Hong Kong
Trade Development Board is
that a Hong Kong based firm
has developed a revolution-
ary “hydropowered” LCD
calculator.

The water-resistant calcula-
tor was developed by engi-
neers of Swank Intemational
Electronic early last year and
a decision to manufacture
taken last August. Patents
have already been secured
in the UK and USA, which
Swank sees as its main mar-
kets.

“The actual operation is
quite simple,” says Swank’s
general manager, Mr T. M.
Lee.

“The calculator is Im-
mersed in water, which en-
ters the calculator body
through special holes, even
though the general body is
water-resistant.

“This water is then used to
power the calculator through
a specially-designed water
generator which keeps the
calculator going for three
months, after which it simply
has to be immersed in water
to renew the power source,”
Mr Lee explained. Mr lee
failed to mention whether the
water needed to be salty or
fresh.




“the highest performance computer design ever published”
ET1 Magazine December 1986

POWER, PRICE, FLEXIBILITY AND
COMPATIBILITY IN A 16 BIT KIT.

THE AMAZING 1616.

At last a kit computer that sports similar THE 1616 KIT COMES AS A
features, specifications and classical design BARE BOARD, A BASIC KIT
architecture to current PC’s. OR FULLY COE\" STRUCTED.

The 1616 offers the latest microprocessor,
loads of onboard memory, expansion slots
for your favourite add-ons and more!

As well as software with the power to
pull all these features together

and make the 1616 : R 3 FEATURES THAT ARE

SORRY, IT DOESN'T WORK!
APPLIX GUARANTEES

IT WILL!

If properly constructed the 1616 will
function perfectly, however, if you do
encounter problems, Applix will, for a flat
fee, guarantee to correct them.

function as a useful, high &= @ 3 3 o ™ ‘, BOTH ORIGINAL
performance personal e S T & COMPATIBLE
computer priced to suit - 2 A, ‘

: # Motorola 68000 (16 bit) Processor
any budger % ZEEC A BT WP, 512K bytes RAM as standard

THE CHALLENGE s o~ W Y E2La  : Graphics: 320Hx200V 16
THAT IS WELL AT oE R s colours, 640Hx200V any
REWARDED. - o ” s 3

Built up in easy stages, the 1616 offers

four of 16 colours.

*% Standard RGBI
Interface or
composite
video
(shades of
grey). % Stereo
sound. % On-board
high speed cassette
interface. RAM disk software
support in ROM. % Uses standard
IBM-style detachable Keyboard. % Four
80 pin expansion slots. % Centronics
compatible parallel printer port. % Dual
serial ports. % General purpose analog &
digital VO port. % Analog two-button
joystick port. # Powerful monitor, full screen

a unique insight into the workings of
16 bit computers. Each stage can be tested ¥
by diagnostic functions, to ensure correct
construction. In its complete form, the 1616
is comparable with today’s commercial
PC's, or, in partial form, it is perfect for
research adaptations.

HARDWARE THAT PROVIDES
POWER AND FUNCTION.

ust imagine a 68000 CPU high
resolution colour graphucs, stereo sound,

memory and software with an abundance
of IO and unlimited expansion capabilities.

COMPETITI\ E PRICES, A AK]
%ﬁ;}ggg Iggg{\CTSA%?EG OF 381\{ %ﬁf editor,. terminal emu(}ation, communications,
The 1616 1 available as a Basic Kit for $449 CONSTRUCTION WORKSHOPS B

with the Board, Chips and Components. Applix are conducting Construction ! . "
The Keyboard is $139 and the Power Supply Workshops for purchasers of the 1616. All CONTACT APPLIX TODAY:
Unit is only $69. Applix can arrange areas of constructional techniques, Applix Pty. Limited

discounts for bulk purchases as well as all componentry handling and final detailing 324 King Georges Road,. Beverly Hills.
necessary tax exemptions for educational will be covered in this special one day P.O. Box 103, Beverly Hills.2209. NSW

and business customers. workshop at a very reasonable cost. Telephone: (02) 758 2688
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INTRA 14" RGB
HIGH RESOLUTION

corSIHOUR HNITOR

compnlib&co and EGA Cards.

more?
Ro.ort.nxon: 640 x 350 dots
Dot pitch: 31mm
Display Format: 80 x 25 characters
Cat X14514 Normally $1,295
Qur price $995

INTRA 14" RGB

Reniohon £40 4 S0 Sbts

Display Format: 80 x 25 characters
Dlsphy Colours: 16

Dot pltch: 39mm
Sync Horlz. Scan Freq: 15 75 KHz
Sync Vert. Scan Freq: 50Hz
Band Width: 18MHz

Cat X14520 $695

?AMSV{{%‘WL MONITOR

tor, with a
comlasl non-glare screen at

a reasonable pnco!
SPECIFICATIONS:
CRT: 12" diagonat 90° deMection.

non-glare scroen
Active Display Area:

216(H) x 160(V}mm

splay Charactors: 2.000
(80 characters x 25 knes)

Description Cat.No. 1-9 10-
Green X14517 $189 8179
Amber X14518 $189 8179

S—
sty BN Do bl 12

monitors avaulable in green or amber

dispiays and featunng swive! base

that hits forward and back and

swivets nght to left!

Green Cat X14506 Normally $235

Amber Cat X14508 Normally $239
SPECIAL, ONLY $199

NEC DISK DRIVES

32" DISK DRIVE
® 1 M/Byte untormatted,
(640K formatied).
@ Double sided, double density,
® Access Time 3nvsec
Cat $265

5Va" SLIMLINE
® Switchable 1 6 M/Byte to 1 M/Byte
unformatted
12MByteto 720K tormanted
# Double sided. doubie density,
® AT compatible
Cat C11906 $295

8" SLIMLINE
® Double sided. double density.
@ 1 6 MByte unformatted
Cat C11908

$795

IBM' COMPATIBLE

E'S
Tired of pa more lof
Japanoso Dnvos" These
“dwect import™ Hong Kong disk dnves
are the soluton' They feature
Japanese mechanical companents,
yet cost only a fraction of the pnce’
Cat.No. Description Price
C11801 500K Normally $199
SPECIAL, ONLY $179
C11803 1 MByte
C11805 16 M/Byte

20 M/BYTE HARD DISK
ORIVE FOR IBM* AND

&E%Id‘nEeA wnhelh% controtier card

Cat X20010 WAS $995
SPECIAL, ONLY $895

"1BM s 3 mqmuod trade mark

o]

2 &4 WAY
RS232 DATA TRANSFER

WITCHE
It you have%wo or?our eéhpahb‘e
dewices that need 10 share a third or

LOCAL ORDERS & |

IBM* XT COMPATIBLE
COMPUTERS ™ §795*

Check these features and our prices. We're sure /ou’// agree

they're

©® Assembled in Australist

exceptional value for money
© AT style keyboard

o Testedbyusfor24hours rating manual
rto dellvery! © 8 Slotmotherboard
S0W power supply @ 6 Months warrsnty!

(Japanese dnves availabie for an extra $50 each)

*$795 CO

MPATIBLE COMPUTER

256K RAM Single Drive, Graphics and Disk Controller Card. $795

256K RAM COMPATIBLE COMPUTER

2 x 360K Disk Drives, Muttifunction Card, Colour Graphics, Disk

Controller, 1 Parallel

Port. {Includes Timer Disk) .......... $1,095

640K RAM COMPATIBLE COMPUTER

2 x 360K Disk Drives, Muttifunction Card, Colour Graphics, Disk

Controller, 2 Senal, 1

Paraliel Port. (Includes Timer Disk). $1,195

20 M/BYTE HARD DISK COMPATIBLE
cOMP

20 M/Byte Hard Disk,
Card,

360K Disk Dnve(s), 640K RAM, Muttitunction

olour Graphics, Disk Controller, 2 Senal, 1 Parallel Port.

includes Timer Disk)

ingle 360K Flopp!
Dual 360K Floppy B

Disk Drive ...
isk Dnves ...

.... only $1,995
... only $2,150

IBM* AT COMPATIBLE

Assembled & Tested in Australial

12
@ Colour

eF\

® Printer Card and RS232
® 200W Power Supply
&6 Months Warranty

e Mﬁlge Main Board ®6MHz

Disk Drive @ 80286 CPU
isplay Card @ 8 Slots

® Floppy & Hard D;sk Controller ® 20 M/Byte Hard Disk
® Keyboard
© Manual

only $3,395

Now you can buy top quality 51" disks that are also
the cheapest in Australial They even come with a 5
year guarantee, which Indicates the quality of these
disks. So why pay 2-3 times the price for the same

quality?

DESCR!

| ERODQQ §y4ll D'SKl%d» BOXES

VERBATIM DISK
PECIALS!

All prices 10 disk boxes!
Descnption 19 10+
514" S/SDD ... $27.95 $26.95
514" D/SD/MD ... $34.95 $32.95
S/4" High Density $59.95 $49.95
312" S/SDD ... $54.95 $49.95
312" /'S0 ... $59.95 $55.95

o m
/ a3

MAIL ORDER

oog 3357 OTUNE
{TOLL FREE'
OCAL: 543 7877

LO

JUMBO 5"/4" DISK
?TORA

you ve gof lots disks. you'ti
appreciate the extra capacty of this
disk s(oca?‘o unit when it comes 1o
loca(nq at™ desk!

o |oo sk capactty

® Smoked plastic cover

® Lockable (2 keys suppled)

*® 9 Dividors/spacers

C16020 only $24.95
C16027 (Hinged Lic) $26.95

)
BrctortahS st ML your
disks trom being damaged or lost!
Features...
® 70 chsk capacity
® Smoked plastic cover
* Lockable (2 keys supphed)
® Dviders/spacers
Cat C16025 only $19.95

QUIRIES CALL (03) 543 7877

IBM* XT
COMPATIBLE CARDS
NEW! NEW! NEW! NEW!

20M/BYTE HARD DISK CARD
XT compatible, simply plugs straight
in to your computer!

Cat . $1,295
Cotouv Guphlc- Card
Cat. X $129

anhlc; Card
{Hercules compatible)
Cat X18003 $17§

Floppy Disk Drive Controlier Card
(2 Drives. 16 Bit)

Cat X18005 $59

o[gn:y Disk Drive Controller Card
ves. 16 Bit)

Ca| X18006 $65

High Resolution Mono Card
Cat X18007 $199

Colour Graphics & Printer Card
Cat X18010 $169

768k B RAM Card (without memory)
Cat X18012 $89

Printer Card

Cat X18017 $34.95
Game VO Card

Cal X18019 $37.95
XT Motherboard (without memory)
Cat X18020 $225
Clock Card

Cat X18024 $59.50

RS232 Card (without cable)
Car X18026

RS232 & Clock Card

Cat X18028 $99
XT Turbo Motherboard

(without memory)

Cat X18030 $275

Multi YO & Disk Controller Card
Cat X18040 $199

10 Plus Card
Cat X18045

768K Multitunction VO Card
{includes cable but not 41256 RA&
Cat X18050 $1

Hard Disk Controlier Card
Cat X18060 $195

Enhanced Graphics Adaptor Cad
Cat X18070

(AT COMPATIBLE)

Enhanced Graphics Adaptor Card
(Award Bios)
Cat X

ri

Rod Irving Electronlcs
48 A'Beckett St, MELBOURNE
Phone (03) 863 6151

425 High St. NORTHCOTE
Phone (03) 489 8366

Mail Order and Correspondence:
P.O. Box 620, CLAYTON 3163

Telex: AA 151938

$139

$495

51/4” S/S D/D
514" D/S D/D

$14.95 $13.95
$18.95 $17.95

fifth, then these inexpensive data
transtor switches will save you the
tme and hassie of constantly
changing cables and 1eads around

i ND $2 FOR SAMPLE DISK!
o Soceg ana codo Nansarent (R ) MAIL ORDER HOTLINE
T ® TwoFour position rotary switch on - 008 335757
crsb INTBREIBAONR 0 omparel e MICRODOT 5/a” HIGH DENSITY TOLL FREE)
ALL A CRAZY LOW $9.95 My A0 1.9 BOXES 10+ BOXES 100+ BOXES (STRICTLY ORDERS ONLY|
@ Switch comes stancard with LOCAL ORDERS
female connoctor §49.95 %44.95 %39.95 & INQUIRIES
2 WAY Cat X19120 $+25 §35 (PER 10 DISKS) (PER 10 DISKS) (PER 10 DISKS) {03) 5437877

p——

PEINTERLEADFOR IBM:

®25pin “D” pluge(comomo' end)

S Tore "§1338

Cat P19029 1 8 metres
Cat P19030 3 metres

g%*gggmmmm

@ Noar Lottor Quakty Mode
© 1.4K Buffer

Cat C20040

$595

A WAY Cat X19125 _$343°$135

2 & 4 WAY
CENTRONICS DATA

sIOONSEREIWITSHES,

changing cables and leads around

with these inexpensive data transfer

swiches These data switches

Support the 36 pin centronic incerlace

used by Centronics Printronics,

Data Products. Epson. Microncs,

Star, and many other printer

manutacturers

® No power required

® Speed and code transparent

® Two/Four position rotary switch on
front panel

o Three Five ntertace connections.

= on rear panel

® Switch comes standard with
temale connectat

* Bale locks are standard

2 WAY Cat X19130 425 §95

4 WAY Cat X19135 $+45° §135

5’/4" D/S “NO FRILLS” DISKS

Bulked packed.

il rodM ?9/0 wnEAlgo!:e'sl !;r brand name,

just their white card jacket!

10-99 DISKS

$1.20%

100+ DISKS

$1.10%

1,000+ DISKS

$0.90°

(SEND $2 FOR SAMPLE DISK!)
(TAX EXEMPT PRICES LESS 20¢ PER DISK)

n u

D/SD/D

G MR ERIELS, PISNSE

(These are a top name brand, but we can't tell you which.)

10-99 DISKS

%42 50

ER 10 DISKS)

100+DISKS 1,000+DISKS

$39.95 $35.00

(PER 10 DISKS) (PER 10 DISKS)
END $5 FOR SAMPLE DISK!)

(TAX EXEMPT PRICES LESS 40¢ PER DISK)

008 335757 TOLL FREE MAILORDER HOTLINE FOR @&

£ NG

guah ga%Ea ampeﬂ2500

sheets of 60
Cat czuooa 1" :9'&‘)@&3 gg
Cat C21005 15x 11°

& loves ov r lo lhe top of your
desk of work area
® Made of white plastc coated steel
® Stores up to 900 sheets
& Allows periect paper teed
® Allows easy exammabon of pnnt out

C21050 (107) only $49.95
C21050 (157) only $79.95
(Prnter and paper nor ncudted)

POSTAGE RATES:

$1 $2 00
$10 su.w $3.00
$25  $49.99 $4.00
$50 $99.99 $5.00
$100 $199 $7.50
$200 $499 $10.00
$500 plus $1250

The above ponwo rates are for
basic postsge only. Rosd Freight,
bulky and iragile ltems wiil be
charged at different rates.

All sales tax exempt orders and
wholesale Inquiries to:
RITROMACS WHOLESALE,

58 Renves Rd, Clayton.

Ph (0J) 543 2188 (3 linca)

Errors and ormsssons excepted
ApEw and M am regmiarec ™ ade nemes.

KROrORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877




008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS!

Rod Irving Electronics,
one stop bargain shopping!

i iseii il
)
NICADS!
Size Desc. 1.9 10+ 100+
AA 05 AH $2.95 $2.75 $2.25

C 12 AH $7.95 $6.50 $6.25
D 12 AH $7.95 $6.50 $6.25

§og £

CO-AXIAL SOCKETS
LOW LOSS SPLITTER
Gives 2 standard co-amal outlets
from one input

Cat L11036 (leh) §$4.95
Cat L1037 (ngh1) $4.95

COMPUTER CABLE
CIC6 6 conductor computer
interface cable Colour coded with
braided shreld

(to IE422 specifications)

Copper conductor 6 x 70 16mm
1-9 metres 10+ metres
$1.90/m §$1.70/m

€1C9.100 9 conductor computer
nterface cable Colour coded with
mylar shiedaing 9 x 7.0 16mm

1-9 metres 10+ metres

$2.50/m §$1.95/m

CIC12 12 conductor computer
interface cable Colour coded with
mylar shielding 12 x 7 0 16mm

1-9 metres 10+ metres

$2.70/m §2.50/m

CIC16 16 conductor computer
interface cable Colour coded with
mylar shvelding 16 x 70 16mm

1-9 metres 10+ metres

$3.90/m $3.40/m

CIC25 25 conductor computer
tntertace cable Colour coded with
mylar shielding 25 x 7:0 16mm

1-9 metres 10+ metres

$4.90/m $4.40/m

MAINS MUFFLER
Sugden mans disturbances can
senously affect your computer
equipment, and stored data So why
nsk st when you can have a Mains
Mutfler, particularly when the cost of
one tazure 1s kkely to be greater than
the purchase pnce' So vamish those
dangerous clicks and voltage
spikas forever with the Mains
Muttier!
SPECIFICATIONS:
Maximum total load

1000W 4 AMP 250V 50Hz
Outlet Sockets

Attenuation 150KHz - 4798

S00KHz - 68dB
10MH; - 66dB

Dual T Section:

VOR Transient suppression

Surge capacity 200 Amp 8 x 20uS
2WAY Cat X10089 $199
4 WAY Cat X10090 $299

HIGH EFFICIENCY
RADIAL FIN HEATSINK
Black anodised with a thick base
plate, thg radial fin heatsink can
dessipate large amounts of heat for
manmum ethiciency Designed by
Rod Iving

105x30mmCat H10520 § 3.50
105x75mm Cat H10525  § 3.50
105x100mm Cat H10529 § 4.90
105x149mm Cat H10534 § 6.50
105x150mm Cat H10535 $ 6.75
105x170mm Ca1 H10538 § 7.95
105x195mm Cat H10542 § 9.90
105x200mm Cat H10543 § 9.90
105x225mmCat H10546 $10.50
105x300mm Cat H10549 $12.00
105x600mm Cat H10560 $24.95

008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT

SEMICONDUCTORS!
Always check our prices
you buy!
10+ 100+
$9.50 $8.95
$8.50 $7.95
$7.50 $6.95
$6.50 $8.25
$10.50 $10.00
$18.50 $17.50
$2.95
$1.75
$3.95
$0.35
$3.50
$5.75
$3.75
$1.70
$3.75
$0.25

INS8250 §29.95 $27.95

$0.30

MEL9501
Have you blown up your Apple drive
by piugz'nqmn.m bad(:hugsov not
t power changs!
m’ We have the MEL9501 d\?’g
SPECIAL, ONLY $29.95

8087

Genuine Intel chips with manual
and data sheets packed in boxes!

8087-3 (4 77MHz) $279
8087-2 (8MHz) $399
8087-1 (10MHz) $649
80287-3 (6MHz) $499
80287-7 (8MHz) $699

\
PUSH BUTTON
DIALLERS
Tired of old tashion dialling and
re-dialing engaged numbers?

5@ convenient push button
diatiers include last number redial
(up to 16 digits) and instructions for
an easy changeover
Cat A12030 Normally $19.95

SPECIAL, ONLY $14.95

)

TVINTERFERENCE
FILTER

Cuts CB Ham signals interference
Cat L1048

RS232 INLINE
SWITCHING BOX
Q25gn’D ‘plugto25pin "D socket

© DIP swiches allow easy switching
of internal winng
Cat X15662 §32.95

3

CENTRONICS GENDER
CHANGERS

o Female to Female

© Saves moditying or replacing

non-mating Centronics cables

® All 36 pins wieed straight thiough

Cat X15663 Male to Male

Cat X15661 Ma'a to Female

Cat X15664 Fernale to Female
Normaity $33 95,
Only §24.95

ONOMY

EC
19" RACK CASE
Save with thes quality rack mount
case complote with vents, handies
and assembly screws
Tremendous vatue'
Ormensions 480 x 134 x 250mm

Cat H10415 $44.95

o

SLOPING FRONT
INSTRUMENT CASE

Plastic with metat tront panel.
avaiable in two sizos
$12.95

H10450 190 x 120mm
H10455 265x 185mm  $21.95
measurements are approxumate only

HORWOOD METAL
INSTRUMENT CASES
(ROUND HANDLES)

84 6V

H10461 153 x 102 x 203mm $18.95
84V

H10462 203 x 102 x 203mm $19.50
B84/10V

H10463 254 x 102 x 203mm $19.95

84 2v
H10464 305 x 102 x 203mm $22.95

HORWOOD METAL
INSTRUMENT CASES
(SQUARE HANDLES)

936V

H10467 153 x 76 x 228mm $16.95
938V

H10465 203 x 76 x 228mm $17.95
9310V

H10466 254 x 76 x 228mm $18.95
9312 v

H10468 305 x 76 x 228mm $21.50

LAY
H10470 430 x 76 x 228mm $29.95

TEXTOOL SOCKETS

P17016 16 pin $14.50
P17024 24 pin $14.50
P17028 28 pirt $19.50
P17040 40 pin $22.50

RS232 MINI TESTER

® Male to female connections

® All pin wirod straight through

® Dual colour LED indicates actmty

and direction on 7 ines

® No battenes or power required

T 0O Transmit Data

D S R Data Set Ready

R D Recewve Data

C D Camer Detect

R TS Requestto Send

O TR Data Terminal Ready

C TS Ciearto Send

Cat X15656 Normaily $39.95
Only $29.95

e

ORGP
wvANY vnuv

Quabty. new fans for use 1n power
AMES, COMputers, hotspot cookng etc

2o T e 1% 95
115V 458" Cat T12463 $14.95
240V 32" Cat T12465 $14.95
115V 312" Cat T12467 $14.95
10« fans (mixed} only $10 oach!
FAN GUARDS TO SUIT

458" Car  Ti2471 $3.95
32 Cat  Ti2a7rs  $3.95

BELL WIRE 3:

Red and white twisted
065 2 x 1 strand 0 17mm

Sheath OD 2x 1 35mm

Cat W

1-9 rolls

§19.00/m

10+ roils
$17.50/m

COLOUR CAPPED
KNOBS

Economy knobs with elevated
white ponter

Cat H10001 RED

Cat H10002 BLUE

Cat H10003 GREEN

Ca* H10004 YELLOW

19 10-99 100 -
$0.70 $0.65 §0.60

RS232 MINI JUMPER
PATCH BOXES
® Intertace RS232 devices
® 25 pin inputs
® 25 leads with tinned end suppled
® Compiete with instructons.
Cat X15653 Male to Male
Cat X15654 Female to Male
Cat X15655 Female to Female
Normally $25 95
Only §19.95

\

RS232C NULL MODEM

ADAPTOR
* Male 1o female connections
® Pns 2 and Jreversed
® ANl 25 pns connected
Cat X15657 Male to Male
Cat X15658 Mate to Female
Cat X15659 Femnaie to Female
Normalty $22 95
Only §14.95

1%
5pVE
) -
st i 2

DIGITAL SPEEDO/

DIGITAL TACHO/

SPEED ALERT

* Digital readout (LED) for both
tacho and speedo

© Alarm wih sound at vanable
preset spoed

® Audible beeper and visual
indicator

® In built kght ingicator for night
llurmination

© Designed for 12 volt negative
earth electrcal systems

® Speedo 0 - 199kph

® Tachometer 0 - 9900kph

® Speed alert 40 - 120kph

® Complete with mounting hardware

Cat A15064 R.R.P. $89.95

OUR PRICE §74.95

® 4 prezo units in a high impact
plastic cabmet

@ input 12V DC - 200mA

@ Qutput 11508 at 1m dual lone
® Compact size 105 x 85 x 45mm
® Smart design surts intenor use

Cat 15071 §23.95

GREY FLAT RIBBON
CABLE

Cat No. Descripilon S/Mir
W12614 14 Way 1.90
W12616 16 Way $2.20
W12620 20 Way §$2.50
W12624 24 Way $2.90
W12625 25 Way §3.20
W12626 26 Way $3.60
W12634 34 Way $3.90
W12636 36 Way §3.90
W12640 40 Way $4.90
W12650 50 Way §5.90
W12660 60 Way §6.90

.

RS232 WIRING
ADAPTOR BOX

® Male 1o temale

® 25 Detachable plug on leads

® 2 mini jumpers

® Ideal for expenmenting or

temporary connections.
Cat X15665 Normaliy $39.95
Only §29.95

RS232 GENDER
CHANGERS
* Saves mod-zmg or replacing
non-mating R$232 cables
® All 25 ping wared straght through
Cat X15650 Male to Male
Cat X15651 Maie to Female
Cat X15652 Female 10 Female
Normally $19 95 ea
Only $14.95

“Ha! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877

WIRELESS MICROPHONE
RECEIVER WA100
Made by Piezo (Azden) of Japan.
thes device will turn any microphone
fited with 2 Cannon Type male
socket 1Nt a wireless microphone
The recewver wal piug into any
6 35mm microphone input Both
transmater and receiver can be
tuned from 76 - 81MHz
Freq. Response: 50 - 16kHz
Tunable: 76 - 81MHz
Field Strength:
Transmetter 10uV/100 metres
Recever 15mV (100%)
Battery: Transmitter LR44 (1 5V)
Receiver 3 x UM4 (4 5V)
Instructions: Japanese {Enghsh
not avartable')
Cat A10520 R.RP.$199

Our price, only $189

w” =550

CHYSTAL LOCKED

WIRELESS MICROPHONE

AND RECIEVER

MICROPHONE SPECIFICATIONS:

Transmitting Frequency: 37 1MHz

Transmitting System: crystal
oscillation

Microphone: Elecire! condenser

Power Supply: 9V battery

Range: 300 feet in open field

Dimensions: 185 x 27 x 38mm

Weight: 160 grams

RECIEVER SPECIFICATIONS:

Recieving Freq: 37 1MHz

Output Level: 30mV (maximum)

Recieving System: Super
heterodyne crystal oscllatien

Power Supply: 9V Battery or 9V DC
power adapter

Volume control

Tuning LED

Dimensions: 115 x 32 x 4dmm

Weight: 220 grams

Cat A10452

A.AP.$113
Our price, $99

ri

Rod Irving Electronics

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

425 Migh St, NORTHCOTE
Phone (03) 489 8866

Mail Order and Correspondence
P.O Box 620, CLAYTON 3163

Telex AA 151938

MAIL ORDER HOTLINE
008 335757
C"rOL‘. FREE)
(STRICTLY ORDERS ONLY)

LOCAL ORDERS
& INQUIRIES
{03) 543 7877

POSTAGE RATES:

$1  $9.99 $200
$10  $24.99 $3.00
$25 $49.99 $4.00
$50  $99.99 $5.00
$100  $199 $7.50
$200 3499 $10.00
$500 plus $12.50

The above po:ln?o rates are for
basic postage only. Road Freight,
bulky and ile Homs will be
charged at d onirates.

All sales tax exemp!t orders and
whoiceale inquiries to
RITROMCS WHOLESALE.
56 Renver Rd, Clayton
Ph (03) 543 2166 (3 lines)
Errors and omissions excepted
"Apsie 8rO M ) regaered ade

B =




As the US trade deficit with
Japan widens, the world waits
for the clash of the Titans.
Will it be good news or bad
news for Australia?

Simon O’Brien

hrases like *Pcarl Harbour™ and
“blood on the ground™ are not usu-
ally associated with the world of
commerce and international trade but the
recent spat between the US and Japan
over the question of microchips has led to
high feelings on both sides of the Pacific.
The first verbal shots in the conflict
came from the US when President Reagan
announced that from 17 April he will
imposc a 100 per cent tariff on a wide
range of Japanese goods. Reagan said that
the new measures were meant to chastise

the Japanese for not abiding by an eight
month agreement on  semiconductors.
Under this treaty the Japanese govern-
ment agreed to increase Japan’s intake of

American goods and to refrain from
‘dumping’  microchips on the world
market.

Despite the treaty it has been revealed
that last year, 1986, Japanese microchip
producers led the world in chip production
and overtook the US for the first time. It
is estimated that Japan's microchip domi-
nation cost the US more than 1 billion
dollars and some 60.000 chip makers jobs.
Such statistics frighten Presidents  and
Congressmen  looking for re-clection  so
the decision to impose the high tariff was
extremely popular. It is belicved that
these new measures, if instituted. will
double the price of Japanese goods im-
ported into the US.

Blood on the Floor

American manufacturers are unrepen-
tent over this attack on free enterprise.
One manufacturer, mindfull of the low
state of US-Japan relations in the ycas
1941-5 claimed that there would be “blood
on the ground™ (he did not specify whose)
over the issuc whilst another reckoned
there was “trench warfare™ in existence
between the two states.

The response of the Japanese govern-
ment has been  conciliatory, but it s
rumoured that the US is not the most
popular nation in Japanese cyes at the
moment. For one thing the Japanese claim
that they have abided by the semiconduc-
tor treaty and another their national econ-

RADI

omy scems to be experiencing something
like a recession. The American measures,
the strongest applied since World War 11,
have come at an especially difficult time
for the Japanese. Uncmployment has
reached 3 per cent and the Yen has
appreciated by no less than 43 per cent
over the last two years drastically increas-
ing the price of Japancse exports. In fact
Japanese wages and costs arc now amoung
the highest in the world, a fact which has
caused many Japanesc firms to move some
of their biggest operations overscas. Even
the cherished ideal of lifetime employment
seems to be coming under attack in the
land of the Rising Sun.

Chip Dumping

The Americans accuse the Japanese of
‘dumping’ chips on world markets. In
order to support their case for protection
some US manufacturers have displayed
receipts they obtained in Hong Kong for
such goods as 256K dynamic RAM (Ran-
dom Access Memory) chip. These receipts
show that the Japanese to have sold these
goods for $1.89 cach even though they
had agreed to abide by a minimum price
of $2.50.

Faced with all this the American
response scems to be reasonable, or at
least understandable. The Japanese do not
agrece. For onc thing the American
response seems as much based on emotion
as evidence. Congressmen were apparently
greatly irritated by the report that Japan's
Vice Minister of Trade, Mr Makoto
Kuroda had said that US supercomputer
companies were  “‘wasting  their  time”
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-WARS

attempting to sell their products to various
Japanese institutions such as universitics
or government departments. Mr Makoto
has denied making such an inflamatory
comment and indeed claims that he was
deliberately misquoted as part of a “dirty
tricks” campaign waged by the US govern-
ment.

Quite apart from what Mr Makoto is
said to have said there is also the question
of the statistical proof used by the US to
advance its case. For whilst it looks as if
Japan’s trade surplus is increasing this is at
least partially offset by the decline in the
value of the US doltar and the strong
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The response of the Japanese
government has been
conciliatory, but it is

rumoured that the US is not

the most popular nation in

Japanese eyes at the moment.
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growth of the Yen. Thus, in terms of Yen,
it may secem as if the Japanese have cut
their imports but in fact this is not the
casc. Over the last year while the Yen
value of Japan's imports fell 30.7 per cent
the actual volume of the nation’s imports
have risen by 12.5 per cent. The Yen has
appreciated against the dollar by 43 per
cent,

Increasing Imports

Even in terms of manufactured goods.
the area which gives the US the most
pain, Japan has increased its imports by
no less than 31.4 per cent. These figures
do not mecan that Japan has become a
major importer. It still retains a healthy
surplus with most of the nations with
whom it has to deal. It does mean how-
cver that Japan has not been secretly
subverting agreements with the US to in-
crease its imports. The Japanese them-
selves claim that part of the reason that
they have not imported as much as the US
would like concerns the particular nature
of their domestic market. Like shoppers
cverywhere, only to a greater degree, the
Japanese consumer likes to buy the home
product in preference to that from the
outside. They also set great store by such
things as after-sales service and quality. In
fact in Japan these things matter almost as
much as the price of the object.

What does all this mean for Australia?
As an importer rather than manufacturer
of microchips we presumably do not have
the same problems that the US is facing.
Informed opinion on Australia’s position
in the conflict is not consistent, a fact that
will surprise nobody. Senior Australian
trade officials say the fact that Japan will
nced to increase its imports to pacify
Uncle Sam means that Japan will, of
necessity cut back on Australian imports,
especially in beef and other arcas. The
Minister of Trade, Mr Dawkins has ex-
pressed concern at the possibility of in-
creased chip prices on the domestic mar-

ket. The official Japanese line secems to be
that Japan will seck to appease the world
rather than the US alone, and as a result
the volume of Australia’s exports could
risc.
A Question of Principle

Beyond the question of self interest
however, lics a far greater one of princi-
ple. Japan more than any other nation in
the world owes its economic success to the
quality of its people and their desire to
resurect their country after a disasterous
war. In fact Japan has the type of econ-
omy the US would like to have. Given
this it is hard to see the present US atti-
tude as stemming from anything except
good old fashioned national rivalry and
greed. This impression is reinforced by the
fact that some Congressmen in Washing-
ton are apparently ready to submit a bill
which would penalise any country which
runs a consistent trade surplus with the
US. It scems that the US cconomy has
been a model of success for so long that
the Americans have come to believe that
its position is part of the natural order of
things. Y
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REVIEW

THE NEW ROM

A new storage medium is looming over the horizon.
It will completely change computing, but
no one in Australia is taking any notice.

Stewart Fist

he CD-ROM (Compact Disc —
TRcad Only Memory) scene in Aus-

tralia appears to be remarkably quiet
when compared to the frenetic activity
surrounding the medium in Europe and
America.

I've just been to the second Interna-
tional CD-ROM conference in Scattle,
and it is apparent that the major interna-
tional hardware and software companies
are all racing to get in on this market.
There's also a whole new breed of elec-
tronic publishers entering the computer
ficld from the world of print.

Australia’s distributors and publishers
hardly appear to have noticed that CD-
ROM exists. or that it is now supported
by world-wide logical and retrieval for-
mats.

Vapourware

In an industry where ‘vapourware” an-
nouncements are made a couple of years
before products hit the streets. it is
strange to find a major product that has
advanced so far ahcad of its hype. It
would be fairly safe to predict a CD-ROM
player alongside every personal computer
within a couple of years.

Standardisation is the key. The High-
Sierra Group — virtually a Who's Who of
the top companies in the computing world
— recently finalised its recommendations
on CD-ROM standards and these have
been accepted and passed by European
and American standards associations. CD-
ROM now only awaits the formality of
ISO approval to become an official world
standard.

The problems that CD-ROM has faced
in the last year have largely arisen through
confusion with the parallel development of
CD-I (CD Interactive). Philips. who take
the lead in the development of all CD-
type optical disk formats. made the mis-
take of announcing CD-I before the dust
had scttled over CD-ROM. Confusion
reigned supreme.

The CD-ROM
To clarify the difference: CD-ROM is the
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name now given exclusively to the use of
compact audio-type 12cm disks for the
storage of computerised data. The system
was primarily designed to hold enormous
amounts of textual data — 660 megabytes,
or the cquivaient of a couple of thousand
floppies or a few hundred books.

CD-ROM can now also hold photo-
graphic still images and digitised graphics,
and it can replay audio. data or still
images with equal alacrity. It won't be
fong before dual-format CD-ROM players
arc on the market which can play your
CD hi-fi audio disks or fecd your compu-
ter/TV/monitor.

CD-I is a domestic appliance standard
that has taken the CD-ROM technology a
stage further. but which has not made it
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obsolete. Philips and Sony are designing
the CD-I player to be a domestic appli-
ance that doesn’t require a computer — it
will just plug into your TV set. and you'll
control it with a mouse or joystick.

CD-1 can also handle sound. data,
graphics and still images. but it has the
additional capability of replaying a limited
amount of full-motion video — usually oc-
cupying less than half the screen arca.

Both of these systems are fully “interac-
tive’ — which means that you can stop,
replay. jump from one part to another al-
most instantancously. etc. They are not
aimed at ‘lincar’ or entertainment mar-
kets.

CD-ROM s for the mass storage of in-

formation in serious business, educational
and scientific applications where a com-
puter can be used to manipulate the infor-
mation; CD-I is a domestic self-contained
unit for home education, information, and
possibly some simulation-type game play-
ing. At the present moment CD-I is still at
least a year away from release, while CD-
ROM is up and running.

Electronic Bookshelf

Microsoft’s relecase of Electronic Bookshelf
at the Seattle Conference is a good indica-
tion of what we can expect from CD-
ROM. In the US this disk sclls for
US$295 on its own, or for just over
US$1000 when packaged with a« CD-ROM
player.

For this outlay you get a complex writ-
ing support program and 10 major data-
bases. Microsoft developed one of the
databases, and the remainder were
licensed from publishers already bringing
out the information in book form.

The idea behind Bookshelf is that you
have the retrieval program in the back-
ground behind your word processor —
and it will work with almost all of the
major MS-DOS word processors. Anytime
you want to check a fact, or the spelling
of a word, or the context of a word. etcet-
era, you simply hit a command key on the
side of the PC keyboard, and jump in-
stantly into the universe of information
contained on the spinning CD disk.

The Bookshelf disk contains the Amer-
ican  Heritage  Dictionary, The New
Thesaurus, Bartlett's Familiar Quotations,
Chicago Manual of Styvle, Business Infor-
mation Sources, the US Zip Code Directo-
ry, 1987 World Almanac and Book of
Fuacts. Microsoft’s standard set of Forms &
Letters, a Spelling Checker & Corrector,
and Usage Alert (which checks for clumsy
writing style).

These 10 volumes would occupy a rea-
sonable length of shelving in book form,
but on the CD-ROM disk they take up
less than a third of the available space —
and this is*in a fully indexed form. Every
important word in the almanacs. thesaurus



and quotations are indexed.

The retrieval program used by Book-
shelf is quite sophisticated, and the index-
ing is extensive and complex. For in-
stance, Spelling Checker can find words
that are incorrectly spelled in the first few
letters since it has a phonetic default mode
for finding words. If you had spelt psy-
chiatrist as “siciatrist” it would flag the
misspelled word and then directly insert
the corrected spelling into your document.

With the US Zip Code Direciory you
only need to type the address. city and
state, and the directory will automatically
find and insert the correct zip code. It is
the same with finding facts using the Al-
manac; point to the relevant keywords (or
type them in). initiate the Almanac. and
you should jump directly to the statistic or
factual information you need.

The software undertying Bookshelf was
developed by Microsoft and runs under
the Windows operating environment. This
icon-plus-mouse  approach to controlling
your computer becomes almost a necessity
when you start dealing with the sheer
amount of information that can be stored
on a CD-ROM disk. With Bookshelf you
simply point-and-clock on keywords, then
pull down a menu to sclect the Almanac,
Dictionary. Spelling Checker, etc. It is so
casy, and almost instantancous.

A more traditional approach to handling
large amounts of information on CD-
ROM can be found in Parts-Master. a
two-disk set published by the US National
Standards Association. Parts-Master has
its retrieval software on a standard 1BM
floppy. and with this you can locate and
retrieve critical information on over 12
million parts and products used by the US
Government. This CD-ROM system was
designed originally for the defence forces.
but is now widely used by commercial and
government enterprises across America.

You can search the disks by item-name,
National Stock Number. manufacturer’s
part number, company name. etc. and
then move to quickly identify the items.
find the sources of supply, locate the
names  and  addresses of the manu-

facturer/s. and

check  the government
stock item prices. It sounds complicated,
but the system is so simple that anyone
can learn to use it in a few minutes.

Parts-Master

Parts-Master costs USS5250 a year if you
aren’t part of the US government estab-
lishment. but for this amount vou'll get a
regular  disk  update as  information
changes. This subscription system with
regular disk updates scems to be the way
a lot of CD-ROM publishing will go.
Nowadays a few thousand CD-ROM disks
can be produced in a day and at an ex-fac-
tory cost of only a couple of dollars. In
fact, CD-ROM is cheaper and simpler
than reprinting paper directories or infor-
mation lists.

A number of the old on-line information
retrieval systems like Dialog and Orbit are
now releasing their major databases on
CD-ROM. You can get ERIC (educa-

tionat resources), LISA (library abstracts),
AGRICOLA (agriculture) and many other
scientific and business databases on CD-
ROM. usually with a bi-annual updating
subscription.

Another quite different  approach to
using the storage capacity of the CD disk
is in the arca of graphic arts. Inhouse
Graphics Services is a “clip-art’ CD-ROM
disk for the Macintosh being offered by
Multi-Ad Services of Hlinois. Subscribers
can receive over 900 pieces of atmospheric
art, headings and logos on a disk.

The images are stored as high-quality
vectored art (rather than the normal form
of bit-mapped graphics). and the disks
contain full desktop publishing software
for page layout: an 80,000 word dictionary
and spelling checker: automatic hyphena-
tion system with both automatic and
manual kerning; and horizontal text scal-
ing. The output can be cither to a stand- P
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CD-ROM

ard laser printer or to a high quality Lino-
tronic 300 Imagesetter for magazine repro-
duction.

Online Computer System’s GATE
(Global Approach to Technical Educa-
tion) series, are technical training pro-
grams that utilisc the interactive nature of
CD-ROM. Responsive technical training
courseware has been available before on
the old LaserVision videodisc players. but
CD-ROM has now taken the simple ap-
proach of video and sound and developed
it into a full multi-media system with com-
puter control.

The GATE programs are a family of in-
tegrated courses designed for sclf-paced
learning. They've got college level courses
in Electronics Technology., Automation
Technology, Instrumentation Technology.
Telecommunications,  and  Biomedical
Equipment.

Online Systems have integrated a video-
disc player with the personal computer
and CD-ROM player, so that full motion
video can be added to the CD-based pro-
gram of instruction.

Versatility and Flexibility

One of the beautics of CD-ROM s its
versatility and  flexibility. Microsoft are
thinking of releasing ALL their current
PC programs on onc disk. You only pay
for those programs you usc; the other’s
arc locked away until you get a special
password/access number from Microsoft —
and you only get this when you pay your
moncey. Developments of this kind could
upset the whole system of software retail-
ing and distribution.

CD-ROM will make an impact in other
arcas also. Where processing speed is not
important, CD-ROM can give a micro-
computer the ability to handle complex
programs of the type only previously avail-
able on the largest of the mainframes.

Hewlett-Packard is dcveloping a com-
plex vehicle maintenance/analysis program
for the Ford Motor Co. CD-ROM is uscd
here to handle the exponential progression
of possible pathways leading from the
basic diagnostic information to possible
multiple causes of problems. The CD-
ROM disk will also double as an Elcc-
tronic Manual for all current Ford vehicle
models.

The more you think about CD-ROM,
the more possibilities you can visualisc.
Optical disks are not (yet) the whole an-
swer 1o computer storage problems be-
cause they are read-only systems — but so
are books and that didn’t inhibit their use-
fulness over the last few hundred years.

Just to whet vour appetite. here are
some other ideas which are still in the
beta-test stages with various companies:

— a full-text dictionary with large-print
for the visually handicapped. It has pho-
netic pronounciation and illustrations that
can be scaled up for viewing.

— a geographic database of the US which
allows you to point-and-click on any part
of the country and sce a customised map
with user-sclected features (such as politi-
cal boundaries. hydrography, highways,
etc) displayed. Details down to the local
streets for the entire US will be included
in the final releasc.

— a disk containing all of the NASA pic-
tures from unmanned space probes over
the years.

— a databasc of mass-spectra of clements
and compounds (used for scientific analy-
sis).

— mail-order shopping catalogucs.

If you are involved in ‘information’,
then the above may read like a list of fla-
vours in a chocolate factory. All we have
here is a taste of things to come.

I would predict that CD-ROM  will
come into its own when it is coupled with
the expert systems. With this much stor-
age capacity, the old forms of information
retricval software are not adequate for the
task in many cases.

Expert systems provide a way of access-
ing complex branching information trees,
and CD-ROM provides a chcap and com-
pact way of storing the data required. The
two together should make a formidable
combination. ®

We got ours in ‘86 from:
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REMEMBER THE FIRST TIME YOU HEARD
DOLBY SURROUND® SOUND IN A THEATRE?

WAIT TILL YOU HEAR

Introducing ... The Service Manager — TSM, a unique software
package designed to make a service manager's life easier. Your com-
pany can log incoming work and keep a track of its progress — from
delivery of the goods up until their return to customer — with an
accuracy and speed that will transform the management of any
service department.

The program handles many of the special needs of service opera-
tions such as service histories on all clients and products, spedial
warrantor invoices, work in progress information, service contracts
administration, technician's time-logging, accounts receivables and
comprehensive reporting in all areas.

Lift the efficiency of your service department.
Cat (02) 560 0666

for more information or aa obligation-free demonstration of TSM.
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180 PARRAMATTA ROAD, STANMORE NSW 2048

IT AT HOME!

your own home.

you'll never be sahshed
with ordinary. gorden
vanety televison

the stereophonic music
ond specal effects
were reproduced by
the systern with stun
ning cianty ond
mpoct

“You con actually
octeeve  much tigher
Qualty of sound thon
w1 most Doty Stereo
theater mstalkahons

Bert Whyte

“AS
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OR BETTER

THAN
THEATRE
SCUND”

' STEREOPHILE

About the Shure
HTS 5000
“Itis rare in
oudio to find a
clearcut “best” of
anything. but In
sufound
decoders. the Shure 1s
the hands-down
winner Smply put. the
reqson s its superb
sound It has focus.
detait. defimtion and
aliveness thot I'd not
previously heard from
any surround decoders
of synthesizers. .~
“The overol! eftect 15
spectacuiar and
authontative —precisely
what one wants from
theatncal sound ™

Bit Sommenrwerck

AN _
If you have any
doubt about how
good Dolby
Sumound® Sound is
with home TV, read

these brief

comments by

independent

authorities.
SHURE
HTS 5000
HOME
THEATRE
SYSTEM

AUDIO ENGINEERS PTY. LTD
342 Kent Steet, Sydney, NSW 2000

Ph: (02) 29-6731

MARKETEC PTY. LTD

51 Scarborough Beach Rd,
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North Perth, WA 6000

Ph: (09) 2421119

AUDIO ENGINEERS (VIC)

Ph: (03) 850-4329
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CURRENT| AFFAIRS

The New Fleet

The Royal Australian Navy will soon start building
its new submarines. They represent a multi million
dollar opportunity for local industry.

Simon O’Brien

ver the 76 years of its cxistence

the Australian navy has been re-

nowned for the skill of its crews,
its valour in battle and an unfortunate
propensity to sink its own ships. Despite
this latter quality the Australian navy
plays a pivotal role in the national de-
fence. as benefits an island nation. Recog-
nising this the Federal government has de-
cided to increase the power of the navy by
replacing its aging squadron of Oberon
class submarines with 6 or 8 new vessels.

It is intended that the new submarines
will answer Australia’s underwater defence
nceds well into the twenty-first century.
They will belong to the new generation of
diesel-clectric powered  boats  with im-
proved range and underwater  speed.
Tenders have been called and a number of
foreign companies have been competing
for the 3.5 to 4 billion dollars which the
defence department is prepared to spend
on the project.

Although forcign consortiums will have
a great deal of input into the programme
they have attached themselves to smaller
Australian companies because of the gov-
crnment’s insistance that the subs be built
in Australia by Australians. This factor
alone makes the submarine project almost
unique in the annals of Australia’s defence
cquipment. It will give the RAN a unique
submarine. tailored specifically to our
operational requirements.

Two Main Features

Submarine construction has two main fca-
tures. First of all there is the hull and the
engines  which power it. and sccondly
there is the platform. which refers to the
clectrical equipment which the sub uses 1o
navigate and fight. Ther are two main
contenders in the competition to build the
hulls and engines of the Australian subma-
rines: one German and one Swedish. The
German concern consists of two compa-

Howaldtswerke

nics: Dcutsche  Werft
(HDW) and Ingenicurkontor  Lubeck
(IKL). HDW is the engincering side of
this partnership while IKL is the designer.
Both arc well known West German com-
panics and have had considerable cexperi-
ence in building subs for othre navies. In-
deed this experience has been the source
of some cmbarrassment as it has recently
emerged that an official of the Indian gov-
ernment resigned after receiving a 30 mil-
lion dollar payment over the sale ot four
HDW-IKL subs to the Indian navy. It

Operator Workstation
and Command Plot.
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Intertace & Processing Cabinets

Signaal's combat system situated throughout the submarine.
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scems that HDW-IKL were also impli-
cated in the illegal sale of submarine tech-
nology to South Africa. The Australian
side of the German companics is known as
Australian Marine Systems. Fortunately it
has no interest in cither the Indian or
South African navies.

The Swedish rival to HDW-IKL is
known as Kockums. At this stage Kock-
ums scems 1o have the cedge on its Ger-
man rivals. [t's been manufacturing both
warships and merchant vessels for about a
hundred years. including  all the sub-
marines currenly in service with the Swed-
ish navy. The Australian bid marks the
first time that Kockums has sought to
enter the foreign market. 1t operates in
Australia with the Australian Submarine
Corporation which has been set up specifi-
cally to cater for the submarine project.

Both designs are believed to meet navy
specifications in terms of performance and
costs. According to Kockums their type
471 subs are characterised by silent run-
ning and the ability to withstand shock. as
shown in the Swedes successful shadowing
of Russian vessels in the Skagerrak.

Building a Platform

The central part of any submarine of
course is its weapons and navigation sys-
tems. The Australian project has seen two
consortiums bidding to secure the contract
to build the platforms: namely the Dutch
firm Hollandse Signaalapparaten known as
Signaal. and the American firm Rockwell
International.

The Signaal group also consists of Thorn
EMI Electronics Australia (which will sup-
ply the Command plot). Signaal's parent
company Philips. AWA (which will pro-
vide the optical fibre network). the Aus-

Left: the Kockum's design.

tralian company C3 (which will design the
principal software for the combat system)
and a number of other companics such as
the famous Krupp Atlas of West Germany
which will design the very important mine
avoidance system and Kollmorgan of the
USA which will make the scarch and at-
tack periscopes.

The Signaal group claim many advan-
tages for their design. however, they lay
particular emphasis on MILNET. a high
capacity LAN which uses a fibre-optic
based network consisting of multiple path
data busses with sclf-healing. redundancy
and fall back capabilitics which, they
claim, will ensure reliable operation. cven
after battle damage. Another aspect of the
design Signaal and their partners are keen
to emphasise is the integrated nature of
various systems which they will supply.

The Rockwell bid is also a consortium
consisting of Rockwell. Thomas Sintra Ac-
tivitics Sous-Marines of France which will
design the sonar system. Computer Sci-
ences of Australia which will handlc the
software side of the project. Scientific
Management  Associates which will pro-
vide logistic support and the Singer Com-
pany’s Librascope Division of the United
States which will be in charge of the weap-
ons system.

Rockwell and its partners also claim
many accolades for their expertise around
the world. Rockwell states that it has 460
manufacturing. rescarch and sales and scr-
vice facilitics on five continents. The con-
sortium helieves itsell to be particularly
strong in the arca of systems intcgration
and state that their data multiplex system
gives them ““the leading edge of shipboard
information management”™. Thomas Sintra
also claims to have an cdge in sonar sys-

Above: Thomson Sintra’s Search Attack array which is part of the integrated Sonar system.

tems. The company is particularly proud
of the ELADONE Sonar system which it
designed. It apparently gives a submarine
the ability “to hear without being heard”

Dockyards

A raging debate has been proceeding over
the construction site for the new sub-
marinc force. After a year of rivalty, New
South Wales and South Australia have
emerged as the finalists.

At the time of going 1o press it secemed
as if South Australia’s dockyards were to
be sclected over those in New South
Wales. This. of course. means a several
billion dollar boost for the South Austra-
fian cconomy and a continual influx of
federal funds thereafter. as the docks
which construct the subs will presumably
be charged with their maintenance.

South Australia will get the dockyards
but Australia will gain a whole new gener-
ation of marine engincers. One of the
conditions of the federal contract is that
Australian expertise as well as Australian
muscle must be used in the submarine
construction. At present there are only
about 30 people concerned in the project
but the number will grow as the construc-
tion project begins in carnest. A large
number of key personnel will be trained
overseas so they can receive maximum ex-
pericnce. In fact. it is cxpected the total
domestic expenditure on the platform will
rival the bill for the hull and enginces.
Clearly therefore the human resources this
project will gencrate are almost as impor-
tant to the country as the submarines
themselves. which it is officially hoped will
eventually be scrapped without them ever
firing a shot in anger.  J
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NEW PRODUCTS

Pocket
Computers

The Sharp Corporation has
just released five new pocket
computers: the PC-1360, PC-
1460, PC-1500A, and the PC-
1600. With such an array it
seems that Sharp hopes to
capture the pocket computer
market in Australia.

The PC-1360 features a RAM
card and comes with @
standard 8K memory al-
though this is expandable to
64K. The 1460's memory can
only be expanded to 32K
though it features a powerful
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"Built in Matrix”.

The 1500A is described by
Sharp as “feature laden”. this
delightfully quaint term is
Sharp's way of referring to
such things as, increased
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Basic Language commands
and a program lock function.
The 1600 is next and Sharp

entities this the “ultimate
Pocket Computer”. By "Ulti-
mate  Pocket Computer”

‘Sharp means a machine that
contains 16K of memory
which can _be easily in-
creased to 80K, a 96K ROM
containing enhanced BASIC
and a high speed CPU.
Sharp has also introduced
the PC-2500. This is described
as a "Ready-to-Go Business
Tool”. It contains a colour
printer, Function keys, Serial
/O port, a graph search
function and many other
similar developments. 104

Dunlop’s
Developments

Pacific Duniop’s Industrial
division has just released an
Australian  made  battery
meant to cope with local
conditions. Known as the
“Exide Safeguard” the new
battery is said to be a signifi-
cant advance on its com-
petitors.

Pacific Dunlop claim that
using the RE principle has al-
lowed them to produce a
"no fuss battery, light in
weight and offering a low
watt-hour cost”. The new unit
holds all its electrolyte cap-
tive in seperators between
plates and needs no topping
up and no maintenance. The
Oxygen generated in re-

charging is immediately
recombined intemally, elimi-
nating gassing or any other
form of emission. Pacific
claims that this battery “re-
mains as clean and mess-
free as a new dry cell”.
Unfortunately  the  only
model available initially is a
2 volt Model 2v220, though
the range will soon also in-
clude the 12 volt model
12v38. Testing has shown that
the new model 2v220 pro-
vides (under constant current
discharge to 1.70 volts per
cell at 25C) 11 amperes for
20 hours, 145 amperes for
one hour or 720 amperes for
one minute. 102

New Scope

The Scope company of Mel-
bourne have developed a
fast new heating iron (150W)
which will operate from any-
where within 6 metres of a 12
volt vehicle battery. The new
unit has been designed to
provide the operator with the
utmost flexibility.

The new device will allow
the user to replace tips and
elements on the job "at a
much lower cost than con-
ventional irons, and without
special tools or skills”. Most
remarkably the iron heats up
in only 3 seconds. The unit re-
tails for $43 excluding tax.

103
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JAYCAR Bl Wo can pass ENORMOUS SAVINGS on 10 you as a resutl 240V - 6V 300mA PLUG ADAPTOR
JAYCAR RGB MONITOR. Such Is the quality of this system the monitor has We have made a genuine scoop purchase of approved 240 - 6V DC 300mA plug pack power supplies.
JAYCAR RGB input. RGB signals from a suitable computer can be connected They feature an extra long lead (great for remote power pointsl) and the usual 4 way cruciform
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JAYCAR monitor] With a composite to RGB adaptor you can use virtually any At this price we suggest that you buy one or two whether you need them at present or not. |AYCAR
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Mon-Fri 8.30 - 5.30 Thurs 8.30 pm - Sar 9 - 12 é %23070‘{? Ségg én JRYCAR Y
>  CARLINGFORD Crv. Carlinglord & Pennant Hills Rd (02) 872 4444 - H
7 Non 118 7550 Thos 530 b Sa 5. 2o 7 Teeams  Znwand
) Z CONCORD ,1\4 15 PFaqgnﬁn% gg (osfz) 7;55307;- é ((}):ZI;%LM(;;-G% ég jﬁ;gﬁ: j
7 on-Fri8.30-5.30 - Sa18.30 - 1 R AYCAR Y
a % ////////////////////////////////////////////// HURSTVILLE 121 Forest Rd (02) 570 7000 - % éfg JAYCAR J
POST & PACKING A ; Mon- 13 590 Thore B 30 om - Sat 9 - 12 7  MAILORDERS  Zg javcary
Z $5 $999 S 200 % , ~ 7 PO.Box185  ZRIAYCAR]
i = 0% 7 GOREHILL 188 Pacific Hwy cnr Bellevue Ave (02) 4394799 - 7 / c 42137 7R IAYCAR Y
Z MasterCard  $10 s 20 Z Mon-Fr'9 - 5.30 Sat 9 - 4pm 4 W,q K %‘ﬂms 7R IAYCAR J
% $50 $999 $6507 BRISBANE 144 Logan Rd Buranda (O7) 393 0777 gy~ 4 ZRIAYCARJ
? = OVER $100 $1000 7 Mon-Ffi9-530Thurs 830 Sat9- 12 #™ 4. » Fég%é‘g;eoeﬁ § ég Sy
MYCAZ  VISA  memow R ORDIRREIGH 7 MELBOURNE - CITY Shop2, 4149 ABackett St Ciy (03) 6632000 TOLLFREE 7, RIAYCAR |
€SS -Frig. . R JAYCAR J
AVCA:g o Z Mon-Fri9 - 5.30 Thurs 8.30- Sat 9- 12 & (008) 022898 /SJAYgARc

anycar7, [ IN AUSTRALIA $13.50 / // /
T //////////////////////////////////////////////////////////////m MAIL ORDER VIA YOUR PHONE 7777777172227 /////////////////////////Anjgyggg;
JAYCAR Zihy

JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCARIIAYCARLUAYGAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR J
JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAVCAR IAVOAR 1AVEAR IAVAAD TAVEAR IAYEAR !




TEACH

YOUR

SEELF

1

FLOPPY DISK DRIVES

This article presents an overview of a floppy disk drive
system with an emphasis on the electronic

hardware. This storage medium has become so common
that its operation warrants some explanation.

GLEN THURECHT

loppy Disk systems have become in-

creasingly  popular in small  to

medium  computer  systems.  This
popularity has been due. in main, to the
niche which the floppy disk fills in the pre-
sent spectrum of memory storage oplions.
The combination of system which gives
bulk storage and fast access (in human re-
sponse times) at a relatively low cost has
made it a winner in the market place. The
disks provide a non-volatile (data is re-
tained when power has been removed)
storage medium that can be removed from
the drive so that large files or libraries can
be sct up. Once the initial cost of a disk
drive has been outlayed the additional ex-
pense involved in expanding the memory
capacity is minimal.

Another characteristic of this memory
system is its ability to provide direet access
to the required data. Unlike tape systems.
which have to sequentially run through all
the information blocks before accessing
the required data, floppy disks can have
certain blocks directly addressed and read.
“Direct access™ however is not the same
thing as “random access™ as found in
semiconductor memory.  Random  access
refers to the ability to directly access an
individual data item without having to
rcad a complete information block. Thus
floppy disk storage provides a good com-
promise between tape recording and semi-
conductor memory systems.

Floppy disk formats

The aim of this article is to describe the
clectronic hardware involved in a floppy
disk system but before we can explain that
we must first look at the structure of the
various disk formats.

There is a bewildering array of disk for-
mats and it can be confusing when first ex-
posed to them. The available formats can
be broken into the following catagories:
|. Floppy disk size: 87, 5%4", 312"

2. Hard or soft scctored: describes the
way in which the address information is
encoded onto the disk:
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3. Single or double density; relates to the
format used to record the data onto
disk and hence the maximum amount
of information that can be encoded:
and,

4. Single or double sided: disks may be re-
corded on one or two sides hence a
double sided disk will store twice the
information of a single sided one. pro-
vided both are recorded in the same
format.

Many combinations of the options in
these categories may be combined to give
a disk format. For instance 8", hard
scctored double density. double sided.
5V4". soft sectored double density. double
sided . . .

The problem with all this great varicty
is that a disk of one¢ format is not compat-
ible with that of another. There have been
no international standards agreed upon for
the storage of information on a floppy
disk.

Originally the floppy disk data storage
system was created by IBM. This was
called the IBM 3740 data entry system and
consisted of a 8" soft sectored. single den-
sity. single sided format. This original
3740 system was accepted as the standard
by industry and thus allowed the transfer
of data from computer to computer and
with other than IBM cquipment. The
probicm of disk formatting arose because
incompatability with the IBM format al-
lowed much larger amounts of data to be
stored on the same disk. Individual disk
drive manufacturers developed their own
methods and formats and rival systems
competed on the market with no clear vie-
tor.

Disk structure

An 8" floppy disk is a 7.88" (200.1 mm)

diameter Mylar disk. It is usually housed

in an 8" square jacket. When inserted into
the disk drive. the jacket is held stationary
and the disk rotated.

In order to help with the addressing of
information recorded onto the disk, it is

divided into regions called sectors. This
idea is shown in Figure 1. It is the method
by which the sectors are identified that
distinguishes between hard and soft sector-
ing. Figure 1(a) is a hard scctored disk in

INDEX
HOLE
o
O
o

o

Fig. 1 (a). A lord disc.

which the sector positions are identified by
the location of index holes. When the disk
is rotated, an optical sensor detects when
a scctor hole is passing thus indicating
which scctor is currently under the
read/write head. Figure 1(b) illustrates a
soft scctored disk. This disk has no scctor
holes but relies on an 1D header that is re-

INDEX
HOLE

DISK
A SECTOR /N
TRACKS \

ONE SECTOR
SPACE
GUARD

¥
ONE TRACK

Fig. 1 (b). Floppy disc positioning.



corded at the starting location of cach scc-
tor. As the disk is rotated, the read/write
head reads the header and it is interpreted
by the disk/controller to give the sector
number.

As well as scctor information, an index
hole is placed on cach disk and this identi-
fies the scctor number one position. This
provides a physical reference point on the
disk.

The method of hard scctoring allows
more user data to be encoded onto the
disk since there is no need to waste space
recording the scctor identification at the
start of cach sector. However, soft scctor-
ing provides greater flexibility in the way
the disk is formatted. In some applications
the user is able to format the disk in a
way which is much more suitable to the
application at hand.

The electronics

The clectronics hardware of a floppy disk

system is broken into two scctions:

1. The floppy disk controller; and

2. The floppy disk drive (FDD).

The controller handles all the tasks as-
sociated with the data transfer between
the microcomputer system and the disk. It
accepts data, converts it into a form ready
for recording, and co-ordinates the loca-
tion at which it will be stored. The con-
trotler also receives the ‘raw’ data that is
read from the disk and converts it back
into a form that can be used by the micro-
computer. The controller is physically lo-
cated in the microcomputer system itself
and not in the FDD.

The FDD also contains a good deal of
clectronics that is directly associated with
the rotating of the disk and control of the
read/write  head. The division between
these two sections is illustrated in Figure
2. The FDD transmits flags to the control-
ler which then gives commands in re-
sponse. Data is transferred 1o and from
the FDD in a serial form.

The floppy disk drive

The electronics contained internally in the

FDD system can be roughly broken into

the following groups:

I. Line drivers and linc receivers 1o ex-

change signals with the host system:

- drive selection circuit:

- index hole detection circuit (and sec-
tor hole detection for a hard sectored
DD system:

4. stepping motor control for head posi-

tioning;
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Fig. 2. The connections between the FDC and

]

rcad/write head amplificr;
. head loading solenoid drive circuit;
. write protect circuit:
. track 00 detection circuit;
9. drive ready detection circuit;
10. head select circuit (for double sided
disk drives); and
I'1. motor control for the rotating disk.

These requirements of a FDD are quite
scparate from the data co-ordination that
is the disk controller's job. All these cir-
cuits account for the large amount of on
board clectronics that is found on the
FDD. A typical FDD system consists of
an array of sensors and detectors and two
motors. One motor is the drive which ro-
tates the disk at a constant rate, the other
is a stepping motor to accurately position
the read/write head on the correct track.

The line drivers and receivers are used
to buffer the signals to and from the
FDD. This allows the data to be sent over
longer cables and reduces the possibility of
crrors caused by problems such as large
linc capacitics which can slow down the
leading and trailing cdges of a data bit
stream.

The drive selection circuit is used to
allow multi-drive systems. The FDD s
only sclected when it is called on by the
floppy disk controller. In this way a num-
ber of disk drives may be used on a bus
structure or by being daisy-chained.

X N

FDD.

Index hole  detection is achieved by
using an optical sensor. A light source
(LED) is positioned on one side of the
disk and a photo transistor or photo diode
placed dircctly under it. The floppy disk
rotates between the two clements and
when the index hole passes. the sensor de-
tects the light. amplifies it and transmits
the pulse to the controller.

When data is recorded onto the disk it
is located on concentric rings called tracks.
The track number along with the sector
number then combine to give the com-
plete address of a data block. The head is
positioned above the desired track and as
the disk is rotated the required sector
cventually  passes under the readAvrite
head. The positioning of the read/write
head has to be done accurately. Accuracy
is obtained with the use of a stepping
motor. Inside the stepping motor are a
number of coils. When these coils are
pulsed in a particular way they cause the
motor shaft 0 move by a predefined
angle. The shaft is then attached to a steel
band that converts the rotational move-
ment of the stepping motor into the lincar
motion required by the read/write head. It
is the job of the stepping motor controller
o drive the motor coils in the correct
phase upon the receipt of a STEP com-
mand from the floppy disk controller.

The read/write head is usually made of B

ETI June 1987 — 31




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

SER

suppliers.

INDIVIDUAL COMPONENTS TO
MAKE UP A SUPERB HIF1 SYSTEM!

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

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

S 5000

POWER AMPLIFIER

WHY YOU SHOULD BUY A “ROD IRVING ELECTRONICSL,
SERIES 5000 POWER AMB! 1S

T weveloped b

. Y,
= LEG TRONICS and is being supplied to other kit

SPECIFICATIONS: 150 W RMS into 4 ohms gaer channel)
POWER AMPLIFIER: 100W RMS into 8 ohms (+ — 55V Supply]

FREQUENCY RESPONSE: 8Hzto 20Hz +0 - .0.4 dB 2.8Hz 10 65KHz,
+0-3 dB. NOTE: These figures are determined solely by passive filters

INPUT SENSITIVITY: 1 V

MS for 100W ouput

HUM: 100 dB below tull output {f1at)

NOISE: 116 dB below fuil output {fiat, 20KHz bandwidth)

2nd HARMONIC DISTORTION: :0.001% at 1 KHz (0.0007% on Prototypes)
at 100W ouputusing a + * 56V SUPPLY rated at 4A continues +0.0003% for all

AL HARMONIC DISTORTION: Determined by 2nd Harmonic Drstortion

lreqyencxes less than 10KHz and all powers below clipping
T0
(st

above

e ).
INTERMODULATION DISTORTION: 0 003% at 100W (50Hz and 7KHz

mixed 4:1)
STABILITY: Unconditional

Cat. K44771

$449

® 1% Mat-t

SPECIFICATIONS:

FREQUENCY RESPONSE: High-level inpul 15Hz =~ 130KHz. + 0

PREAMPLIFIER
THE ADVANTAGES OF BUYING A
“ROD IRVING ELECTRONICS” SEIESs
GTRO

1AL,
SPEC g

meiercial unit available that sounds as

Assembled and tested $599
packing and post $10

1dB

Low-Level input-conforms to RIAA equalisation + =0 2dB

OISTORTION: 1KHz -0 003% on all inputs {limit of resolution on measunng
equipmenl due to noise lmitation)

S/N NOISE: Heh-Level mput. master full, withrespect to 300mVinpul signal at

full output (1 2

}92dB f1at -1000B A-weighted, MM 1nput, master full, with

respect to fult output {1 2V) at S mV input S0ohms source resistance connected
.86dB flat/92dB A-weighted MC input. master tull. wath respect to {ull output
(1.2V) and 200uV input signal +71dB flat :75dB A-weighted

Cat. K44791 .

$399

Assembled and tested $699
packing and postage $10

THIRD OCTAVE
GRAPHIC EQUALIZER

SPECIFICATIONS:
BANDS: 2R Racac L

SPECIAL, ONLY $209

SAVES30  —

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

SERIES 4000
SPEAKER

8 Speakers ... only $549
8 Speakers with Crossovers .. $795
Speaker Cabinet Kit (complete) $395
(Please specity cabinet to suit 7" or 8”
mid range woofer)
CrossoverKits ... .
Complete kit of parts (speakers,
crossovers, screws. innerband
boxes.) $1,095
Assembled, tested and ready to
hook up to your system ... $1,295
(Approximately 4 weeks delivery)

$295

Errors and Ommissions Excepted

VIFAJAEM

3 WAY SPEAKER KIT!
This superb 3 way speaker kit
competes with systems that cost
2- 3 times the cost of these unfts!
{which may even be using VIFA
drivers stc.) Never before has it
been possible to get such
exceptional value in kit spoakers!
Call In personally and compare
tor yourself!

The system comprises...

2 x D19 dome tweelers

2 x D75 dome midrange

2 x P25 woolers

2 x pre-built quality crossovers

The cabinet kit consists of 2 knock-
down boxes 1n beautitul black grain
look with silver battles, speaker
cloth, innerbond, gnll clips. speaker
terminals, screws and ports

D19 DOME TWEETER SPEAKER
SPECIFICATIONS
Nomina! Impedance: 8 ohms
Frequency Range: 2 5 - 20kHz
Free Air Resonance: 1.700Hz
Sensitivity 1W at 1m: 8908
Nominal Power: 80 Walts

(fo. 5.000Hz. 12dB oct)
Volice Coil Diameter: 19mm
Volce Coll Resistance: 6 2ohms
Moving Mass: 0 2 grams
Weight: 0.28kg

D75 DOME MIDRANGE
SPECIFICATIONS:
Nominal Impedance: 8 ohms
Frequency Range: 350 - 5,000H2
Free Air Resonance: 300Hz
Sensitivity (1W at 1m): 91dB
Nominal Power: 80 Watts

(for 500Hz. 12dB oct)
Volce Colil Diameter: 75mm
Voice Coll Rgsistance: 7 2ohms
Moving Mass (incl. alr): 3 6 grams
Welght: 0.65kg

P25 WOOFER SPECIFICATIONS:
Nominat Impedance: 8 ohms
Frequency Range: 25 - 3.000Hz
Free Air Resonance: 25Hz
Operating Power: 5 watls
Sensitivity (1W at 1m): 8908
Nominal Power: 60 Warts
Music Power: 100 Watts
Volce Coll Olameter: 40mm
Voice Coil Resistance: 5 7ohms
Moving Mass (incl. air): 44 grams
Thiele/Small Parameters:

Qm:315

Qe 046

Qt 040

Vas 1801
Weight: 1 95kg

Complete Kit Cat K16030$1,199
Speaker Kit Cat K16031
Cabinet Kit Cat K16032

$949
$349

VIFA'AEM
2 WAY SPEAKER KIT!
This exciting new ker kit,
designed by David Tillbrook (a
name synonymous with brifliant
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

off the sheH with simllar

characteristics. Call In personally

and compare for yourselt!

The system comprises...

2 x P21 Polycone 8" woofers

2 x D25T Ferrofiuid cooled dome
tweeotars with Polymer diaphrams
2 pre-built quality crossovers

The cabinet lut consists of 2 knock-
down boxes in beautiful black grain

look with sitver batfles, speaker

cloth, :nnerbond. gnil clips, speaker

terminals, screws and pofs

D25T SPEAKER SPECIFICATIONS

Nominal Impedance: 6 ohms
Frequency Range: 2 - 24kHz
Free Air Resonance: 1500Hz
Operaling Power: 3.2 watts
Sensitivity (1W at 1m): 900B
Nominal Power: 90 Watts
Voice Coll Diameter: 25mm
Alr 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 watls
Sensltivity (1W at 1m). 92dB
Nominal Power: 60 Watts

Volce Coil Olameter: 40mm
Voice Coil Resistance: 5 8ohms

Moving Mass: 20 grams

Th all Parameters: Om 2 4
Qe 041
Qt 035
Vas 801

Weight: 1.65kg

Complete Kit CatK16020 $799
$649
$209

Speaker Kit Cat K16021
Cabinet Kit Cat K16022

MULT! FUNCTION STEREO MIXER EQUALIZER

SPECIFICATIONS:
SENSITIVITY:

Phono: 3mvV

Mic: 1mV

Line (tape or tuner): 150my
SIGNAL/NOISE RATIO:

Phono: 5508

Mic: 60d8

Line: 6508
FREQUENCY:

Phono: 20H2-20KHz (RIAA « ~2dB)

Mic: 20Hz-20KH2 + ~30B

Line: 20Hz-20KHz + 3dB
CHANNEL BALANCE: 0 50B
T.H.D: Less than 0 03

%
HEADPHONE IMPEDANCE: 4:16 ohms

OUTPUY: 0.775V
EQUALIZER:

Centre frequency: 60Hz. 250Hz. 1KHz, 4KHz. 12KHz

Control Gain: + - 12dB

POWER SOURCE: 110V/60Hz or 220V 50Hz

Cat.A12016

Normally $399
SPECIAL. ONLY $349

PHILIPS SPEAKERS
Description Cat.No. Price
ADO1610T8(C12030)  $24.95
AD02160SQ8 (C12040) S$69.95
ADB0652W8 (C12042)  $69.95
ADO70620M8 (C12015) $69.95
AD12250W8 (C12050) $129.00

WALL MOUNTING SPEAKER
HOLDERS

Mount your speakers at ear level on your wall!!

Features....

® Holds speakers up to 260mm deep

o Left/Right adjustment
@ Up/Down adjustment

@ Includes mounting screws

@ Nipping-screw pins hold speakers firmly in place

@ |nstallation instructions

Cat.

Xy T
1" DOME TWEETER
SPEAKER
Mylar diaphragm
SPECIFICATIONS:
Sensitivity: 96dB
Frequency Response: 2-20 kHz
impedance: 8 ohms
Power RMS: 15 walts RMS
Magnet Weight: 5 dcz
Size: 96mm drameter

Cat C10234 $10.95

8" WOOFER

HIGH POWER SPEAKER
Cloth edge, dark grey cone, rubber
mounting seal, cloth dust cap
SPECIFICATIONS:

Sensltivity: 90dB

Frequency Response: 60-4 kHz
impedance: 8 ohms

Power RMS: 50 watts RMS
Magnet Weight: 200z
Cat C10226

2" HORN TWEETER
SPEAKER

Mylar diaphragm, aluminium voice

coil

SPECIFICATIONS:

Sensitivity: 9508

Frequency Response: 1 5-20 kHz
Impedance: 8 ohms

Powe: RMS: 10 watts RMS
Magnet Weight: 2 Soz

Cat C10232 $8.95

TAIL &’;"353’; HOTLINE
757
(TotLrree, @

LOCAL: 543 785,

mw

5" MIDRANGE SPEAKER
Sealed back, foam edge, black
cone, sitver dust cap
SPECIFICATIONS:

Sensitivity: 38dB

Frequency Response: 500-8 kHz
Impedance: 8 ohms

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

Cat €10230 $12.95

612" TWIN CONE

FULL RANGE SPEAKER
Foam edge. black cone, black
whazer cone

SPECIFICATIONS:

Sensitivity: 8908

Frequency Response: 60-15 kHz
impedance: 8 ohms

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

Cat C10222 $14.95

8" TWIN CONE

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

SPECIFICATIONS:

Sensitivity: 98dB

Frequency Response: 45-16 kHz
impedance: 8 ohms

Power RMS: 30 watts RMS
Magnet Weight: 130z

Cat C10224 $23.95

i

Rod Irving Electronics

48 A’'Beckett SI. MELBOURNE
Phone (03) 663 6151

425 High St, NORTHCOTE
Phone (03) 489 8586

Mail Ordes and Correspondence
P.0. Box 620, CLAYTON 3168

Telex: AA 151938

MAIL ORDER HOTLINE
008 335757
érou FREE)
{STRICTLY ORDERS ONLY)
LOCAL ORDERS

& INQUIRIES
(03) 543 7877

POSTAGE RATES

1 $9.99 $2 00
$10  $24.99 $3 00
$25 $49.99 $4.00
$50 $99.99 $5.00
$100 - $199 $7 50
$200 - $499 $10.00
$500 plus $1250

The above postage rates are tor
basic postage only. Road Freight.
bulky and fraglie tems will be
charged at different rates.

All sales tax exempt orders and
who'essle inguirios to
RITRONICS WHOLESALE,

56 Renver Rd, Clayton.

Ph (03) 543 2166 (3 lines)

Erroms ar TVANIOD , PR EPWN

B =

008 335757 TOLL FREE MAILORDER HOTLINE FOR CRESHTHGARD:-GRDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877




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

ROD IRVING ELECTRONICS

TAG TANTALUM
CAPACITORS SPECIALS!
Cat.No. Jescngnon Fuce
R 24 16V4.7uF .. $0.48
R16125 50.52
[} 6 50.75
R16128 0.85
R16216 25V 2.2uF .. $0.40
2] 0 25V 4.7uF .. $0.70
R16222 25V 6.8uF .. 50.70
R16224 25V 10uF ... 0.60
R16228 25V 22uF ... $2.40
R16300 35V 0.1uF .. $0.30
R16302 35V 0.15uF.. $0.30
R16304 35V 0.22uF. $0.30
R16306 35V 0.33uF.. 30.30
R16308 35V 0.47uF.. $0.30
R16310 35V 0.68uF.. $0.35
R16311 V 0.82uF.. $0.35
R16312 35V 1.0uF . $0.30
R16314 35V 1.5uF .. 50.50
R16316 35V 22uF .. $0.50
R16318 35V 3.3uF .. 50.35
R16320 35V 4.7uF . 30.70
R16322 35V 6.8uF .. 50.80
R16324 35V 10uF ... £0.80
R16326 35V 15uF 1.40
R16328 35V 22uF ... 3.50

ECONOMY
TRANSFORMERS

1.9 10+
155 240V 615V 1A
Cal.M12155  $9.95  $8.95

1156 240V 6-15V 2A

*al.M12156  $14.95 $13.95
‘840 240V 9V CT
‘alLM12840  $5.95  $4.95

851240V 126V CT 150mA
‘at M12851  $5.95  $5.50

860 240V 15V CT 250mA

at M12860  $5.95  $4.95
672 240V 15-30V 1A tapped
at M16672  $14.95 $13.95

—— .

—— s e et

QUALITY LEDS

at. No. Description Price
10140 3mm Reg $0.15
10141 3mm Green $0.20
10143 3mm Yeliow $0.20
10145 3mm Orange $0.20
10150 5mm Red §0.15
10151 Smm Green $0.20
10152 5mm Yeliow $0.20

= —————— _]
HIGH INTENSITY

RED LED BAR GRAPH

Imensions:

verall 63mm across, Smm high

EDs 10 x 5mm x 1mm

at No 1-9 10+
10180 $2.95 $2.75

12" HIGH INTENSITY
RED LED DISPLAYS
(Available in Common Cathode
and Common Anode)
Dimensions:
Overall. 12 7mm across. 19mm high
Display 12 7mm({H} x 7 3mm(W)
Segment Width 1 2mm
Bnghtness 3400 ucd g 10mA
COMMON CATHODE: 3
Pin1 mentE Pin 6 ment
Pin2 %menl O Pn 7 g:gmem A
Pn3CcC Pin 8CC
Pind SegmentC Pin 9 SegmentF
Pin 5 Segment Dp Pin 10 Segment G
Cat No 19 10 100 -
210190 $1.95 $1.75 $1.50

COMMON ANODES:eg

Pin1 mentE Pin 6 ment B
szss?émemo Pin 7 Segment A
Pin3CA Pin 8CA

Pind SegmentC Pin 9 Segment F
Pin S Segment DpPin 10 Segment G
Cat.No 1-9 10+ 100+

210191 $1.95 $1.75 $1.50

NUMERIC KEYPAD
Unencoded kezpad. 10 digit keys

plus two utility keys Light grey in
r

OUTPUT ARRANGEMENT:
Output Pin N®  Symbol

1 NA.

2 . Shield plate

3 Column2

4 Row 4

5 Cotumn3

6 Row 1

7 Column 1

8 Row2

9 Row 3
10 NA
Cat C19030
1-9 10 100+
$2.95 $2.50 $1.95

e

6.35mm STEREO PLUGS
UNBELIEVABLE PRICES!!

pvgom (plashc‘zlug) Normally ‘Sl 00

d + .

00
$0.40

$0.50

$0.45

ELECTROLYTICS
(PCB MOUNTING)

16 VOLT
Cat.No. Description 1.9
R15461  10uF .50.25
R15481  22uF $0.25
R15511  33uF $0.25
R1552t  47uF $0.25
R15531 100uF $0.30
R15541 220uF $0.60
R15551 330uF $0.75
R15561 470uF $0.75
R15571 640uF $0.90
R15581 1000uF $0.90
R15601 2200/2500uF $1.20
25VOLT
Cat.No. Description 1.9
R15422 22uF $0.25
R15432 3 3uF $0.25
R15442 4 7uF $0.25
R15462 10uF .$0.25
R15502 25uF $0.30
R15512  33uF $0.30
R16522  47uF $0.30
R15532 100uF $0.40
R15542 220uF $0.70
R15552 330uF $0.75
R15562 470uF $0.75
R15582 1000uF $1.00
R15602 2200/2500uF $1.40
35VOLT
Cat.No. Description 1.9
R15443 4 7uF $0.30
R15463 10uF $0.30
R15483 22uF $0.30
R15513 33uF $0.40
R15523 47ufF $0.40
R15533 100uF $0.60
R15543 220ufF $0.60
R15563 470uF $0.70
R15583 1000uF $1.20
R15593 2200/2500uF $1.50
50 VOLT
Cat.No. Description 1.9
R15404 0 47uF $0.25
R15414  1uF $0.25
R15424 2.2uF .30.30
R15434 3 3uF $0.30
R15444 4. 7uF $0.40
R15464 10uF $0.40
R15484 22uF .30.40
R15514 33uF $0.40
R15524 47uF .$0.50
R15534 100ufF $0.60
R15544 220uF $0.90
R15564 470uF $1.00
63 VOLT
Cat.No. Description 1.9
R15405 0 47uF $0.30
R15415 1uF $0.30
R15425 2 2uF $0.30
R15435 3 3uF $0.30
R15445 4 7uF $0.30
R15465 10uF $0.40
R15505 25uF $0.50
R15525 47uF .$0.50
R15535 100uF $0.60
R15545 220uF $0.90
R15555 330uF $1.20
R15565 470uF $1.40
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$1.10

10

$0.20
$0.20
$0.20
$0.20
$0.25

$0.25
$0.35
$0.65
$0.65
$0.65
$0.90
$1.20

10+
$0.25

$0.25

CRYSTALS SPECIALS!
Description Cat.No.1-9 10+
1MHz Y11000$7.50 $7.00
4.433618MHz ¥11023$2.95 $2.75
8.867238MHz Y11055$2.95 $2.75
12MH2 Y11070$2.95 $2.75
14.31818MHz ¥11072$2.95 $2.75

CHROME LED BEZELS
9mm hole, available 3 colours

Cat.No Descnption Price
514030 Red .$1.20
514032 Green $1.45
$14034 Yeliow $1.45

S PN DIN PLUG
UNBELIEVABLE PRICE!

Cat P10157
19
$0.50

Normalyy $1 00
10+ 100+
$0.45 $0.40

ULTRASONIC
TRANSDUCERS
Designed to transmit at 40kHz
L } and receive at 40kHz
(L19991) with up to 20V 1P on the
transmitter These units can t be
heard and 50 are xeal for TV remote
controls, water level detectors,
burgalar alarms, motion detectors
and information carners as they can
be etther pulsed of ysed in the
continuous wave mode
Full specitications below for desgn
purposes
Maximum Input Voltage: 20V rms
Centre Frequency (kHz): 40 « - 10
Sound Pressure Level 10V RMS:

11008 min
Sensitivity (dBA/ubar) min.:

65 min

Bandwidth (kHz):
Transmit 4 0 (at 100dB}
Recever 50 (at -730B)

im ance:

ransmit 500

Recetver 5000
Cat L19990 (Transmitter) $4.75
Cat L19991 (Recever)  $4.75

MINI JUMPERS
® Contact termunal Phospor bronze
® Matenal PB T 94V-0

® Gold ptated

Qty Cat No Prnce
10 P12053 $ 295
25 P12055 $ 495
100 P12057 $21.95

—

TRIGGER
TRANSFORMERS
Cat M10104 $1.45

10 AMP RELAY
SPDT 12VCoil, 240V  (S14114)
19

104+ 100+
$4.95 $3.95 $3.75

CENTRONICS PLUG

SPECIAL!
36 WAY MALE (P12200)
1-9 10+ 100+
$3.95 $3.50 $3.00

(s

DB STAND OFFS
Atincredible prices! No need to
'uy absurd prices because we
import them direct and pass on
the savings to you!

2 Pack P10930 ... $1.00
10 Pack P10932 . §3.95
100 Pack P10934 $20.00
U.V.TUSES

Fits into standard 15W flouro holder
Surtable for Scotchcal, Eprom
erasing etc As used in ETI Eprom
Erasing Kit.

WARNING. Do not look directly into
UV Tubes
Cat H28600 $24.95
M ocdenng by mail please include
an extra $2 for “special” packing

SPECTROL MULTIDIALS
MODEL 15-1-11

Number of tums: 10
Minor Scale Division: 1/500 turn
Shatt Bore: 6.35mm (1/4")
Finish: Saun Chrome
Body Size: 25 4 x 44 45mm

(1 x13a")
Depth: 25 4mm (1)
Woelght: 45 4g (1 60z
Cat.R14405

MODEL 16-1-11

Number of turns: 15
Minor Scale Division: 1/50 turn
Shatt Bore: 6 35mm (1/a”)
Finigh: Clear Anodize

Size: 22 2mm diameter { B75")
Depth: 22 2mm (8757}
Weight: 19 89 (0 70z )
Cat.R14400

MODEL 21-1-11
Number of turns: 15
Minor Scale Division: 1/100 turn
Shatt Bore: 6 35mm (1:a")
Finigh: Satin Chrome
Body Size: 46.04mm diameter

(18127)

Depth: 25 4mm (17)
Weight: 85 g (30z)
Cat.R14410

DB25 CONNECTOR
SPECIALS!
We have just imported 50,000
S0 you get to save a small fortune!

DB2S MALE (P1090030
1.9 10+ 100+

$1.50 $1.20 $1.00
DB25 FEMALE (P10901)
19 10+ 100+
$1.70 $1.40 $1.20

S.P.D.T TOGGLES
We have 15,000 to clear!

Cat 511010 Normally $1 75
1-9 10+ 100+
$0.75 $0.65

$0.80

(e

MINIATURE HEATSINK!
A great Iittie tellow if you are short ot
space. Great pnice 100, because we
Import direct so you save!
Dimensions: 19(L)x 13(W) x 9(H)mm

Cat.No. 1-9 10+
H10606 $0.40 $0.35

MINt “U” HEATSINK
Used extensively on PCB's this
heatsink suits most fiat (ptastic type)
semiconductors, and has vertical
flutes for maximum thermal

Hici 5

& a?m%ysoz Normally $1.25
19 10+ 100+
$0.65 $0.55 $0.50

UNIVERSAL HEATSINK
Universal because of the hole
pattern which allows it to be
mounted to most ' power"”
semiconductors Features vented
sides and black anodised finish for
maximum efficiency

Dimensions: 60(L)x35(W)x30(H)mm
Cat H10601 Normally $1 75

1.9 10+ 100«
$0.75 $0.65 $0.60

CANNON TYPE
CONNECTORS SPECIALS
Cat. No. Description Price
P10960 3 pin line male
Was $3 90 NOW §2.90
P10962 3 pin chasis male
Was $300 NOW §2.40
P10964 3 pin line female
Was $4 50 NOW $3.25
P10966 3 pin chasis female
Was $4.95 NOW $3.45

BRIDGE SPECIALS
149 104 100«

WO2 1A 200V Cat 211030

$0.30 $0.28 $0.26
WO4 1A 400V Cat 711032
$0.35 $0.30 $0.28

SB604 6A 400V Cat 211034
$0.90 $0.80 $0.75

RCA GOLD PLATED
PLUGS AND SOCKETS

For those who need the ultimate in
connection, Essential for laser disc
players to get that fantastic sound

qualty. .
Plug Cat. P10151 $3.75
$2.95

Socket Cat P10150

RCA GOLD PLATED
CHASIS SOCKET
For the ulimate connection!
Cat P10229 Normalty $1 95

19 10+ 100+
$1.00 $0.90 $0.85

N°1 FOR COMPONENT SPECIALS!

UTILITY STORAGE CASE
A must for all electronic enthusiasts.
technicians, hobbyists, fisharmen
and sewers! Features a clear plastic
Id $0 you can tell at a glance the
contents. and up to 48 adjustable

s A place for everything
and everything in its place’
Cat. H10090 ......... $19.95

Features a clear plastic Iid for easy
wentification of contents Up to five.
adjustable lower compartments,
plus a self elevating upper tray for
smaller tems

Dimensions® 110 x 210x 43mm

Cat. H10087 .......... $9.95

VIDEO RF MODULATOR
At an unbetigvable prices! Qur RF
modulators are channel selectable
either Channel O or Channet 1
Cagl 516040

14

$3.95

10+
$2.95

Rod Irving Electronics

48 A’Beckett St. MELBOURNE
Phone (03) 663 6151

425 High St, NORTHCOTE
Phone (03) 489 8866

Mail Order ana Correspondence
P.O Box 620. CLAYTON 3168

Telex AA 151938

MAIL ORDER HOTLINE
008 335757
[(TOLL FREE)

[STRICTLY ORDERS ONLY)

LOCAL ORDERS
& INQUIRIES
{03) 543 7877

POSTAGE RATES

$1  $9.99 $2 00
$10 $24.99 $3 00
$25 $49.99 $4 00
$50 $99.99 $5.00
$100 $199 $7.50
$200 $499 $10.00
$500 plus $12.50
The above post. rates are for
basic postage oni

bulky and fragi

¢harged at di

All sales tax exempt orders and
wholesale Inquiries to
RITROMCS WHOLESALE,

58 Renver Rd, Clayton.

Ph (03) 543 2166 (3 lines)
Errots #nd oMo e wpied
CAGgw

D[S S
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FLOPPY DISK DRIVES

MnZn magnetic ferrite. The head contains
three ferrite cores — one in the centre for
read/write and onc on cach side of this for
erasing. The crase cones are used 1o erase
a space between tracks when recording.
This type of recording is called a tunnel
crase. and is donc because the magnetic
ficld of the read/write head creates a track
that is larger than required. so the erase
cores squeeze the track to the needed size.
If this were not done the track density
would have to be made much smaller or
data from one track would overflow into
that of another.

Data is recorded onto the disk when the
head is placed in contact with the surface
and current passed through it. The current
sets up a magnetic ticld which changes di-
rection depending upon the direction that
the current flows through the head. The
magnetic field flux changes are then re-
corded onto the surface of the disk in a
form much like a series of small magnets.
These magnets have their poles pointing in
a particular direction depending on the di-
rection of the current when it passes
through the head.

Because of the high bit densitics on a
floppy disk a problem called bit shifting is
sometimes encountered. This is caused by
the interraction between the small “mag-
nets” that are recorded on the tracks. The
poles of these magnets tend to repel or at-
tract thc magnet on cither side of them.
The amount of repelling or attraction is a
function of the bit stream and is not a
constant. This can cause errors in the re-
covery process if not taken into account.
There are three methods commonly used
1o overcome this problem.

1. Since the bit shifting is higher for

greater bit densities, reduce the flux

density of the read/write head on the

inner tracks where the bit density is
greatest;

2. Adjust the window during which bits
are detected to compensatc for the
shifting; and,

3. Compensate  during the writing  pro-
cesses so that bits are recorded away
from their normal position but then
pushed back by the bit shifting process.
The greater the bit density, the greater

the problem, hence for double density
recording all three techniques are used.
The first techniques is achieved by simply
reducing the flux levels used for the
recording on the inner tracks. On an 8
disk, tracks 0 to 43 are recorded at normal
levels and the flux reduced on tracks 44 to
76. The third technique described is some-
times called time precompensation. 1t can
be accomplished by passing the data 1o be
recorded through a serial buffer and de-
tecting patterns that will lead 1o bit shift-
ing. When an offending pattern is found
the corresponding bits are then delayed or
written carly.

When reading data off a disk the head
is placed on the surface at the desired
point. As the disk is rotated the “"mag-
nets” induce a voltage in the head wind-
ings that is a function of the speed of the
transition past the head and the magnitude
of the magnetic ficld when the recording
was made. This creates a differential sig-
nal from the head that is passed onto the
floppy disk read amplifier system. Figure 3
shows a typical monolithic rcad amplificr
system. The head is attached 1o two pins
and the output produced is a digital pulse
corresponding to cach peak of the input

Filter Network

Differentiator
Jj Components
12V SV Digital
F[l r[_: Output
13 112 il 10

1 MC3470
Actlve i
Differentiator
PEAK
DETECTOR!

]l’xme
L[)om(;un Fiter

Mognetic l1' 2 E ‘L ]
Head & j o= “"’ L"‘ oy
'
R L baord

Anglog Inputs Gamn Select Mono=1 Mono=2

Fig. 3. A typical monolithic read amplifier.
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signal. The analog head signal is processed
by dmphfymg. filtering and differentiating.
It is then coupled to a comparitor/logic
circuit 10 detect zero crossing and reject
noise in the differntial read signal.

Because a floppy disk is not rotating
fast enough the head must be placed as
close as possible to the magnetic surface
with the recorded information. In this way
larger voltages can be induced into the
head. In a floppy disk system the head is
in actual contact with the surface of the
disk. This of course can create wear on
the disk and therefore floppy disks are not
as reliable as the floating head arrange-
ments found on other. much more expen-
sive magnetic storage systems. A typical
spxmflcallon for the media life of a 5%
disk is a rotational life of 3.5 x 16° passes/-
track.

In order to keep the head and media
wear 10 a minimum. the head is only put
in contact with the surface when a read or
write operation is to be performed. This
then means that the head is held off the
surface while the desired track is found
and then placed in contact by the activa-
tion of the head solenoid. The FDD has
on-board drivers that control this solenoid.
Lifting the head off the surface also
greatly increases the head life which has a
typical specification of 10,000 hours of
head to disk contact.

The FDD must also detect the write
protect notch in the side of the disk. 1f the
disk has been protected. a signal is sent to
the controller which then inhibits the writ-
ing of data onto the disk. The detection of
the write protect is again accomplished
with an optical LED and photo transistor
arrangement. When the writen enable tab
has been removed. the writing is inhibited.

The track 00 signal is gencrated by an-
other optical switch and is then transmit-
ted to the controller. The signal indicates
that the read/write head is positioned on
track 00 and further outward stepping is
inhibited. Also when  power is  first
switched on. the rcad/write head can be
stepped out until the track 00 position is
detected. This gives the controller a refer-
ence position and further changes to track
position may be attained by counting from
one position to the next.

The drive ready detection circuit tells
the controller that a disk is correctly in-
serted. the door is closed. and that a num-
ber of index pulses have been detected.
All three of these conditions are logically
ANDed and sent to the controller as the
READY signal. The disk in and door
closed are detected with mirco switches.

If the FDD is capable of using double
sided disks then there will be  two
read/write heads. one for cach side. There
is only one line going to the floppy disk
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controller for the READ DATA and only
onc from it for WRITE DATA. If two
sides arc 1o be recorded onto them there
nceds to be internal circuitry for multi-
plexing the heads into the read and write
amplifiers. The multiplexer is switched by
a linc called HEAD SELECT sent by the
controller.

The last of the circuit blocks of the
FDD is the drive motor control for rotut-
ing of the disk. This can be an AC or DC
motor that must rotate at a fixed rate. The
speed of the motor must be kept constant
to within about #2.5%. Since the data is
recorded onto the disk along with the
clock information some variance in speed
will not cause problems in the recovery of
the data. The motor can sometimes be
constant ¢nough in speed to need no con-
trol  whatsoever. its only requirement
being the application of power. Some
manufacturers use brushless DC motors as
the drive mechanism which increases the
reliability and gives maintenance free ser-
vice.

Recording methods

Before we look at what is required for the
disk controtler we must look at the meth-
ods that the data is encoded for recording
onto the disk.

JUULEO N

CLock LocK CLOCK ocx
DATA Data Ala

Fig. 4 (a). Informal IBM disc recording known as
Manchester encoding.
ED L.OCx PU.S

N

Fig. 4 (b). Modified FM encoding assigns ‘bit
windows'.

For single density systems the informal
IBM standard for disk recording has been
Manchester encoding  (sometimes  called
FM. or frequency modulation). This is a
simple system and the idea is shown in
Figure 4(a). Here the clock is inserted at
regular intervals and used for synchronisa-
tion. The data is inserted midway through
two clock pulses where 1" is represented
by a flux change and an *0" as the absence
of a flux change.

This system only achicves around 5014
cfficiency and hence other systems had 1o
be developed to increase data densitics.
For double density recording there is no
informal standard and different manufac-
turers use different techniques. This then
means that there is much less interchange-
ability of disk at recording densities higher
than single density.

Onc method of double density record-
ing is MFM or modificd FM. This method

16 x RECOVERED CLOCK

WINDOW |
GENERATOR

-
1

RAW DATA

|__CLOCK WINDOW

PHASE
LOCKED
LOOP

CLOCK

}L |
‘}: —D;TA WINDOW D—» DATA

Fig. 5. Composite data is broken in to clock and data information.

assigns a “window™ into which cach bit of
the data stream should be recorded. Fig-
ure 4(b) shows that *I's ar¢ recorded as
flux transitions and *0's as no transition. In
order to maintain synchronisation. clock-
ing information must be encoded as well,
since if u long serics of *0's are recorded
the controller may not be sure where the
"0’s should lic. This problem is solved by
inserting a flux transition between any two
adjacent *0's.

Another  double  density  method s
group-code recording (GCR) in which a
group of four data bits can be encoded as
a five bit code. The five bit code is se-
lected so that flux transitions in a continu-
ous encoded bit stream are spaced fairly
cvenly and therefore synchronisation is
maintained. This method of coding can
achicve about 80% efficiency.

Controller hardware

The hardware involved in the floppy disk
controller is centered around an LSI con-
troller chip that can handle most of the
disk interfacing functions. As well as this
chip some systems require data separators,
phasc-locked loops. and timing precom-
pensation circuits. The controller chips are
available from a number of manufacturers
including Western Digital, Motorola. Intel
and NEC.

The data separator circuit is used to
take the “raw™ data from the FDD data

separator. The phasc locked loop is used
to break the composite data and clock
(raw) input into the scparate data and
clock signals. The phase locked loop gen-
crates a window during which the data bit
is expected to fall and the data is then
gated through an AND gate. The window
then changes to the clock window and the
clock signal is gated through another
AND gate to produce the clock signal.

The phase locked loop that is used in
this circuit is not the normal analogue
varicty with built in voltage controlled os-
cillator and phase comparator. This type
of phasc locked loop tends to compensate
incorrectly when bit shifting is encoun-
tered. Instead the circuit of Figure 6 is
used which is a simple digital phase locked
loop that re-synchronises as cach new bit
enters. This re-synchronisation is achiceved
by reloading the 4-bit counter whenever a
received bit is observed.

A double density bit separator is more
complex since the problems of bit shifting
arc. much greater. In addition it is also
neeessary  to pre-compensate  the  data
which is to be written onto disk. LSI chips
are available that handle both the precom-
pensation and the data separation for dou-
ble density systems. These chips arce usu-
ally used instead of going to the trouble of
doing the job discretely. as with the single
density controllers. ®

VECTOR

BIT RECIEVED [
_16x DATA RATE |

4 BIT COUNTER ’

CLOCK
WINDOW

Fig. 6: A simple digital PLL for resyncronising.
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THE PROBLEM WITH DIGITAL

High speed analogue to digital conversion is the most
intractible bottleneck in most real world computer systems.
However, good techniques can reduce many of the problems.

S. K. Hui

ith the versatility and enormous
Wmanipulating power given us by

computers and the latest ad-
vances in digital electronics, it’s easy to
see why everything is going digital!! Digi-
tal signals are easier to store, process and
transmit than equivalent analogue infor-
mation. Unfortunately, we live in an ana-
logue world, so at the heart of every digi-
tal system, there has to be a converter if
we need to take the signals outside the
box or bring them into it.

In the last few years there has becn
tremendous progress. Today, much of the
best sound and video equipment uses digi-
tal processing. Just a few years ago design-
ers had to be content with analogue pro-

cessing if they wanted any kind of quality. -

"“The change has been due to the existance
of good high speced (higher than 1 MHz
conversion rate) analogue to digital con-
verters (ADC).

Unfortunately, the move has not come
cheap. ADCs arec now the most expensive
form of integrated circuit in general use.
To catch up with the speed and the wider
word size of today’s computers, the oper-
ating speed and accuracy of ADC have to

be increased correspondingly. This is the
reason for the horrendous price tag on
many of the latest ADC chip.

The intention in this article is to give a
brief overall view of some of the consider-
ations in choosing ADCs, based on an
understanding of the figures and jargon
quoted in the specifications. What are the
hidden traps? How much will the device
deviate from its claimed specification
when it is being used under a different
environment? Is the resolution of the
ADC too low or too high for the applica-
tion?

Methods of conversion

The most important single parameter in
conversion is accuracy. How closely does
the digital \ ilue relate to the analogue
one? There zre many contributing factors
to the accuracy of conversion, but one of
the most important is the method of
conversion. Each method has its own ad-
vantages and disadvantages.

Successive Approximation is usually
employed in cost effective circuits for
moderate resolution with medium speed.
For higher resolution, integration tech-
niques are used. The most expensive

method is flash conversion, which is capa-
ble of delivering extremely high speed and
resolution.

Like a chemist’s balance with binary
weights (2, 4, 8, etc), the successive-
approximation converter compares the
unknown inputs with sums of accurately
known binary weights. It starts with the
heaviest and works its way down to the
least significant bit.

Integration types count pulses for a
period of time proportional to the ana-
logue input voltage. The most frequently
used integration technique is called dual
slope integration. It eliminates drift by
storing errors in the first integration and
subtracting them in the second round. A
sophistication of this is the quad-slope
converter which goes through two dual-
slope conversion process to obtain an
extremely precise value. It does the dual
slope integration twice, once with zero
input and once with the analogue input to
be measured.

A flash converter consists of many high
speed precision comparators and is by far
the fastest conversion technique available
without trading precision for speed. In

orY |




flash conversion, the analogue signal is
compared against stable voltage levels,
using as many comparators as there are
levels. The binary output of the compara-
tor is processed by a priority encoder into
a binary (or Gray code) form. This means
the conversion process occurs in parallel,
which is the secret of its high speed.

The Specifications

The fidelity of an analogue audio or video

signal can easily be lost if the ADC is not

properly used. There are five features of a

specifications that need special attention:

(a) Accuracy in dc.

(b) Analogue Input Frequency Response.

(¢) Linearity — Differential, Integral and
Monotonicity.

(d) Quantization Noise.

(e) Aperture Time.

Accuracy

The error of an ADC at a given output
code is the difference between the theoret-
ical and the actual analogue input signal
required to produce that code. Accuracy is
a measure of the strength of this error. It
can be divided into two categorics; abso-
lute and relative.

Absolute error is composed of gain
error, zero error, non-linearity and quan-
tising noise. Relative error is the deviation
of the analogue value at any code relative
to the full analogue range of the ADC’s
transfer characteristic from its theoretical
value relative to the same range. It’s usu-

66

The fidelity of an anlogue
audio signal can be lost if
the ADC is not properly
used.

99

ally expressed in % ppm (part per million)
or fractions of a least significant bit.
Generally, ADC manufacturers specify
accuracy as a relative specification, since
the absolute value reveals only half the
story. A high speed ADC is an instrument
which is capable of converting wide band

SEEe

NS orld Radio History Fess
- TSN

analogue signals into a digitized form of
that signal, so dc conditions give only a
small part of the true accuracy story. The
dc accuracy performance should, of
course, be specified. But it often presents
an erroneous view that the ADC is an
ideal encoder, if other ac characteristics of
the device are not mentioned at the the
same time.

The testing setup shown in figure 1 is
normally used to determine the absolute
accuracy and dc linearity of the ADC.
Assuming the error introduced by the
DAC is not significant compared to that
of the ADC (which is always the case),
the difference amplifier output indicates
the amount of quantization error on a
slow ramping input.

In fact, quantization noise seems to be
the major limiting factor to the accuracy
of the ADC, at least as far as dc is
concerned. As the frequency of the input
signal goes up, other problems become
more significant.

Linearity

A digital output code should correspond
to a quantum of analogue input values
exactly one LSB in width. Any deviation p
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ANALOGUE TO DIGITAL CONVERTERS

Small, fast, low cost, hi-res integrating ADC

The AD1170 is a microprocessor-compatible
and programmable high-resolution (to 18
bits) integrating A/D converter. Its modular
package contains a complete uP-based
measurement subsystem. All it needs are
+15V and +5V supplies and an external clock
or crystal. No trimpots, external references or
timing capacitors.

LLAVE R Poes UNCONMICTIO

The new AD7572 12-bit 5uS ADC

The AD7572 dissipates just 135 milliwatts.
Low enough for us to fit it ona 0.3 24-pin
DIP or an even smaller 28-pin LCC. Small
enough for you to put it anywhere. And its 90
ns bus access time and flexible logic interface
makes uP interfacing easy.

Low cost serial output 10-bit ADC

Our AD575 needs to external components or
control signals to give you low cost 10-bit
conversions in 30uS. Its serial output
simplifies interfacing in systems with long
data transmission paths or that need digital
signal isolation. Its compact 14-pin DIP
package includes its own reference and clock
and circuitry to give a variety of operating
modes.

12-bit 20MHz ADC sets new speed record

The industry's fastest 12-bit ADC, the CAV-
1220 uses a pipelining conversion technique
with fast track-and-hold and subtraction
amplifiers to give you 20MHz throughput
High speed applications include radar, digital
communications, medical instrumentation
and real-time spectrum analysis.

KEEP UP TO DATE

These are just a few of the huge range of
Analog Devices analogue to digital converters.
Backed by the best data and applications
notes in the industry.

Phone your nearest Parameters office today to
get the data you need. Let us know the type
of devices you're interested in and the
applications you're working on and we'll keep

Here's the full story

Analog Devices' Data Conversion IC catalogue
covers our entire range of digital to analogue
and analogue to digital converters, voltage to
frequency converters, sample/track-hold
amplifiers, voltage references. Phone for your
copy.
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you up to date. "‘“’“";,.. .
Parameters Pty. Ltd. ADELAIDE:Trio Electrix (08)212 6235. BRISBANE'LE. 8oughen & Co. _
SYDNEY: (07) 369 1277. HOBART: Imbros (002) 34 9899. NEWCASTLE: PARAMETERS' S

Centrecourt, 25-27 Paul Street North, North Ryde 2113.(02)888 8777
MELBOURNE:
1064 Centre Road, Oakleigh South 3167 (03) 575 0222

DGE Systems (049)69 4242. PERTH W.). Moncrieff (09)325 5722
TOWNSVILLE: Nortek (077)79 8600. CAIRNS: Thompson Instrument
Services (070)51 2404 WOLLONGONG: Macelec (042)29 1455,
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DIGITAL PROBLEMS

of the “measured” step from the ideal
width is called Differential Nonlinearity. It
is important because a differential non-
linearity error greater than one LSB can
lead to non-monotonic behaviour of a
DAC, ie: one analogue value can corre-
spond to more than one digital value.

Referring to figure 2, the horizontal
bars represents the measured DAC output
values corresponding to the six adjacent
codes. In figure 2a, the DAC output is
lincar because the quantizing levels (1, 2,
to 5) of the DAC are equally spaced one
analogue unit apart. The DAC output in
figure 2b is non-linear, in that the quan-
tum level 3 is 2.5 units above quantum
level 2 and quantum level 4 is 0.5 units
short. The differential linearity error, the
difference between the actual quantum
width and the ideal width (1 unit) is +1.5
unit for level 3 and —0.5 unit for level 4.

Employing such a DAC in a successive
approximation type ADC will lead to
missed code. An analogue input signal
slightly larger than the value of X100 will
be converted to X100 and if slightly
smaller, be converted to X010. The code
X011 will never exist.

While differential nonlincarity deals
with errors in step size, integral non-
linearity has to do with the deviation of

overall conversion shape from perfect line-
arity. As can be seen above, differential
error only affects the Successive Approxi-
mation ADCs which employs a DAC in-
ternally, integral non-lincarity affects all
types of ADCs.

The integral non-linearity comes from
the frequency response of the input stage
of the ADC (as mentioned previously).
The 3-dB bandwidth of the input roll off
should be at least three times the Nyquist
frequency. Circuits that roll off the input
bandwidth will distort the high frequencies
in the input, causing intermodulation
products within the converter. When this
accurs, watch for the monotonic curvature
of the transfer function — which causes
even harmonics, the symmetrical clipping
or compression near the full scale positive
or negative (causing odd harmonics) as in
figure 3.

Quantization Noise

For an N bit ADC. the analogue con-
tinuum is partitioned into 2" discreet
ranges. All analogue values within any
two quantized levels will be represented
by the same digital code, usually assigned
to the nominal midrange value. There is
therefore, an inherent noise due to quan-
tizing, with the maximum error of +-0.5
LSB. The combined effect of quantizing

and aperture errors is reflected as signal to
noise ratio in the manufacturer’s specifica-
tion sheet.

Aperture Time

This is the delay time after the issue of the
HOLD command to a trade/hold circuit
before the switch actually opens. In other
words, it is the time uncertainty of the
exact instant that the sample is taken at
the analogue input. Obviously, the smaller
the aperture time delay, the better the
dynamic performance of the ADC. The
total aperture time consists of two compo-
nents. The first is the delay of the solid
state switch. The resistance of the switch
docs not change from zero (open) to infi-
nite (close) instantly. The delay time is
usually a constant for a given switch and
could be compensated by an advanced
HOLD command, provided the delay time
is known.

The second component of the total
aperture delay is the jitter. The delay
caused by jitter is much harder to solve. It
is caused by random noise, 50 Hz mains
frequency or any other noise sources
nearby phase modulating the cncoded sig-
nal. The delay time as a result of jitter is
thus pretty random, unlike the former,
which is merely a constant for a given
switch.

Train at Home
for a Better Career!

envelope.

NO POSTAGE NECESSARY when you

use the FREEPOST label.

1. Cut out label along dotted lines.
2. Paste or tape label onto any

3. Complete the coupon.

4. Insert coupon into envelope and
mail TODAY!

(39 ways ICS can help improve your life) A

The decision to invest your
time, energy and money in
preparing for a new career is one
of the most important decisions
you will ever make. it can offer
you the chance to qualify for the
job you want...more money,
more prestige and a better life.

At ICS, we've spent close to a
hundred years training people for
exciting, profitable careers. The
ICS program offers you the most

|
]
|
ICS e
I
|
|

personalised education available.
Every student is a "class of one"
You study at home in spare time...
go as fast or slow as you want.
Rather than learning from just
one tutor, you learn through a sys-
tem that combines the best skills of
many people. The staff guides you,
grading exams and offering heipful
comments or suggestions as
needed. Easy-to-check tests are
included throughout each course
SO YOUu can see your own progress.
You waste no time travelling to
and from class. And ICS lessons
are easy to understand because
theyre complete with drawings,
diagrams and photographs. Tools,
calculators, electronic instruments,
drawing materials, fabric swatches,
reference books...whatever you
need to complete your training is

included with your program at no
extra cost.

Statistics show that specialised
career training has heiped thou-
sands of men and women make
more money, get better jobs, even
start whole new careers. Compare
your present salary with the money
you could be making in any one of
the careers listed on the coupon.
And it's not the money alone that is
important! Being around people
you like, doing something you
really enjoy, feeling successful in
your career...all these can make a
big difference in your future and in
your entire outlook on life!

SEND FOR FREE FACTS! NO
OBLIGATION EVER! WE PAY
POSTAGE WHEN YOU USE THE
FREEPOST LABEL.
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International Correspondence Schools 2075 ;’?-‘ir:“u'r'v"'-, 1
398 Pacific Highway, Lane Cove, NSW 2066 5

NO STAMP \
NECESSARY ’

Freepost 22
398 Pacific Highway
Lane Cove, NSW 2066

YES! Piease send me without cost or obhgation. free facts on how | can study nﬁéﬁ;
for the career | have chosen TICK ONE BOX ONLY. HEE s
 Personal Computing Computer Programming Buiicers Dratting Business Mgmt

Fitness & Nutrition

& Data Processing Carpentry & Joinery Marketing Mgmt

l Auto Mechanic Accounting for Managers | ] Drafting gAMI) |
I Hotel Motel Mgmt Bookkeeping English Composition ublic Relations I
Interior Decorating Practical Accounting ' Basic English Short Story Writing
l Smail Business Mgmt Recreational Art Secretarial Practice Journalism l
Oressmaking & Pattern * " Cartooning Clerk Typist Basic Refrigeration
| Cutting Motor Cycle Mechanic Electronics Technician & Air Conditioning I
Intenor Design Gustar TV Technrcian ; Commercial &
| Commercial Art Practical Photography Basic Electronics Domestc Refng |
Computer Programming * Diesel Mechanics Restaurant & Catering & Arr Condtng
| Management Pharmacy Assistant |
e l Please complete: I
g I Mr./Mrs./Ms. Age I
2
3
g} l Address - - ‘Ol
2 | — Postcode {\‘,l
< N
L[Pvu.n.»—a houfs) Sydney: 427-2700 Austwide {TOLL-FREE): {008) 22-6903 Phone (Hame), ol
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RITRONICS WHOLESALEF®: "<

56 Renver Road, CLAYTON, 3168, VICTORIA, AUSTRALIA. Phone (03) 543 2166 (4 lines). Telex AA151938
N.S.W. DISTRIBUTOR: Bill Edge Electronics Pty. Ltd. 76 Porters Rd, KENTHURST 2156. Phone (02) 654 2046
Minimum account order is $50, minimum cash sale is $25. Minimum post/pack $3.00 Minimum account post/pack $5.00. Comet Road Freight, bulky items and/or over 10kg is extra.
Bank Card, Visa and Master Card Welcome!

MEMORY

PRICES!

“Check for the latest memory prices!”
1099 100 1000 10K-

27512
4164-15P

$24.00

2
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VERBATIM DATA LIFE
DISKETTES

Cat. re0. W+DOXes 10V~ DOXSS
§7/4"SS/DD  $2500  $22.50
514" DSOD  $32.00  $27.50
51/4” HDensity $40.00  $38.00

534" FLOPPY DISKS
HMave & 00K at these prices!
These are 100% certified, prime spec.
disks in labelted Jackets.

(not like our oppasitions)
Description 1-9 10+ 100+
Cat.No. boxes boxes boxes
S/SD/DC12440 $14.50 $13.90 $13.00
D/SD/D C12445  $16.50 $14.90 $13.50

Plus 20% tax where applicable
Antenbon Schools, Government Depts etc
FREE sample disk available on request!

(Ploase send $2 to cover postage)

SUPER DISCOUNT
514" FLOPPY DISKS
IN BULK PACKS/

Attention schools, clubs, software
houses etc! These are 100% certified,
prime spec. D/S D/D disks with a 5 year
warranty and made by a leading
manufscturer, only without labels or
brand names! But have a look at the

pricel Sensstional value to say the least!

Descript 10+ 100+ 1,000+ 10,000+
0/SD. $1.10 $1.00 $0.90 $0.80
Plus 20% tax where applicable
FREE sample disk available on request!
(Please send $2 to cover postage)

$22.00
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Q10518 MU450-1A
Q10520 MU4S 0-20V
Q10535 MU45 VU
Q10530 MUS2E 0-1mA
Q10533 MUS2E 0-5mA
Q10538 MU6S 0-50uA
Q10540 MUS50-1mA
Q10550 MU650-100uA  12.50
Q10560 MU6500-20v  12.50

Pius 20% tax where appiicable

500K DISX DRIVE FOR IBM*

100+

{"18BM 15 & rogustoved iradomark)

HARD DISK DRIVE

FOR IBM*
20 MByte
. te hard disk
© Hard disk controlier by Xebec
Cat. X20010 ..... 8

DISK DRIVE FOR APPLE*

(6502 SYSTEM)
1.9 10-24 25-

$175 $165 $155

Plus 20% tax where appicable
("Appie s a registered trademark)

NICADS
19y 100+ 250+
$2.00 $1.90 $1.70
$5.55 $5.45 $5.15
d $5.75 $5.50 $5.25
Plus 20% tax where applicable

.
RESISTORS

/4 Watt E12 carbon

Bulk packed $5.25 per 1,000
Taped and boxed $5.25 per 1,000

?50.00 E?.' 10K lots
/4 METAL FILM TAPED AND BOXED
$14.00 o ot
$120. 10K lot
SUPPLY E24 VALUE

Pius 30% tax where applicable

1 70
UAJZIKC 450 3.9¢ 3.
Plus 20% tax e appicable

TRANSISTORS
Desc. 10+ 100+
2SK134 550 4.95
2007A 10 .08

1"
08
16
08
08
13
14
20
14
20
75
255
3.40
06
06
06
07 .06
Plus 30% tax where applicadle

TANTALUM CAPACITORS
LaLNO. Uescnption wu+ -
R16124 .7UF 16V $0.24 $0.18
R16125 10uF 16V $0.25 $0.
R16126 15F 16V
R16128 22uF 16V

8

58
sgguages
8

R16304 0.22uF 35V
R16306 0.33uF 35V
R16308 0.47uF 35V
R16310 0.68uF 35V
R16311 0.82ufF 35V
R16312 1uF ISV
R16314 1.5uF 35V
R16316 2.2uF 35V
R16318 3.3uF 35V
R16320 4.7uF 35V
30% Sales tax where appl

BRRZIZFAISTBEREY

LLELLLLVLLLE
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POLYESTER 100V
"“GREENCAP" TYPE

Cat NO. Uescription 1-99 100~ 1000+
R15131 .001yl 0.06 0.04
A15137 .0012uF .

R15138 .0015uF
A15140 .0022uF
R15142 .0033uF
R15143 .0039uF
R15145 .0047uF
R15146 .0056uF
R15147 .0082uF
R15148 .01uF
R15150 .015uF

R15155 .039uF
R15156 .047uF
R15157 .056uF
R15158 .068uF
R15159 .082uF
R15160 .1uF
R15162 .15uF
R15164 .22uF
R15165 .27uF
R15172 1uF
R15176 2.2u
R15178 3.3uF d
Plus 30% tax where applicable
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-~ 0000000000000 0000000S
~ 200000000000 0OO000000000
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RITRON II MONTTORS
Swivel Dase MONItOF N STYNSN Case.
No. 19 10+ SO0+
$145 $135 $125
$145 3135 $125
Pius 20% 1ax where appiicable

210110 IN40O7

210115 INS404 5 .09

Z10119 IN5406 020 0.16 0.10
Plus 20% tax where apphicable

CANNON TYPE ADUIO
CONNECYORS

We've 5010 100U § DECRUSS Of THeir groat vaiue!
Cat.No. Desc. 19 10+
P10960 P1nLine Male 250 2.00
P10962 Pin Chasis Male 230 190
P10964 Pin Line Femasle 295 275
P10966 PinChasisFemale 310 2.90
Plus 20% Sales Tax where applicable

PRIVTER RIBBONS
10 suit Craw, B8O, DYBO etc.
CatNo. 3- 25+ 100 -
C22036 8.00 7.50 6.50
Plus 20% tax where appicable

LEDS 5mm STANDARD

100+ 1000+ 10,000+

Green  $0.15 $0.10 $0.09 $0.08
Yellow  $0.15 $0.10 $0.09 $0.
Plus 20% tax where apphcable

i3

12V SEALED LEAD ACID

We

$11.75

$16.50
4.5AH S15033 $22.00
Plus 20% tax where apph

CatNo.

€12010 5™ Plastic 10W Max 6.00

C12015 5™ Metal 10 Max  6.00

€12012 12V Siren 9.90
Plus 20% tax where appiicabie

Ersors & Omminions Excepted

.MO.
W11302 2Pair
W11303 3Pair
W11310 10 Pair
Per 200m Rolt
20% Sales lax where appiicable

$37.00  $35.00
$12000 $115.00

75 OHM COAX CABLE
IN 100M ROLLS

CatNo. Descript. 14 5+ 10~
W11222 3C 25.00 24.00 23.00
W11224 5C2v 30.00 29.00 28.00
{5C2V WHITE OR BLACQ
LINE LOSS PER 100 FEET (33M 200MHz)
W11222 3C2V 6 20B (Approx }
W11224 5C2V 3 9dB (Approx }

Plus 20% tax where applicable

COMPUTER CONNECTORS
A a 100+ :)(:3].
0.70

8%

P10902 DB25Cover
P12210 Cent. Soider
P12200 Cent.Crimp
P10880 DBY Plug
P10881 DBYSkt.1.40
P10882 D89 Cover
P10890 DB15Plug
P10891 DB15Skt1.40
£10892 DB15Cover
Plus 20% tax where apphicable
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GREY FLAT RIBEON CABLE

IN 100 FOOT ROLLS
CatNo.Deec. 13 49 100
W12614 14Way 19.50 18.50 14.00
W12616 16Way 2150 19.50 16.00
28.00
29.00
3200
42,00
47.00
y 55.00 52.50
W12650 S0Way 62.00 59.50 58.50 50.
LARGER QUANTITIES NEGDTIABLE!

8
8

£5xRIN
888888

CatNo. & Desc. 199
M12851 2851 3.50
240V 126V CT 150mA
M12155 2155 6.00
240V 615V 1A tapped
M12156 2156 9.00
240V 6-15V 2A tapped

M12840 2840 3.50
240V to 9V C.T. st 150mA
12060 3.50 3.10
240V 10 15V C.T. st 250mA
M16672 6872 895 875 840
240V 15-30V 1A tapped
Pius 20% tax where apphicable

Cst.No. Descript. 1y
T12461 240V4 /2" 11.00
T12465 240V 3V/2” 11.00
T12483 115V 412" 11.00 .
712487 115V 371/2" 11.00 . 9.50
(Fan guards 1o sull als0 availadle)
Plus 20% tax where apphcable

'orld Radio Histor




One of the Lucky Ones

I am a student studying Industrial Electronics at Gymea
Technical College in Sydney. | am one of the lucky ones
who gained a place in this course, unlike many others
whose names went on a walting list. However, my good
fortune is apparently to be short lived. The second stage of
this course is uniikely to be offered at this college because
no technician is employed to support the course in
maintenance and construction of necessary equipment.
Currently students and teachers fulfill this role; showing
dedication bome of necessity.

| previously read with interest your articie ‘A Career in
Electronics’ (ETI Oct, 1986) although | felt TAFE was poorly
represented. However, | must now agree that TAFE seems to
ignore the needs of students who wish to train in
electronics. Why is it that govemment support is lacking
conceming because it is the only college within my reach.
I am doing this course to simply protect my job, as being
merely an electrician is now no longer enough.

I suggest that post trade training in electronics is
essential both to individuals concemed with their job
prospects as well as to the country. Without trained
personnel, industry cannot function, and we all suffer. | am
one of over 50 students enrolied in this course at Gymeq,
and we all face the prospects of being on the ‘scrap
heap' because of govemment ceilings on employment
within the public service prevent the course being offered
in its entirety. Surely this is govemment cost cutting in its
worst form; akin to severing the artery that feeds the nation
to save a few dollars.

Ltary Mahoney
Hurstville,
Sydney
NSwW
TAFE replies:

Your correspondent Larry Mahoney is correct in stating that
the Gymea college of TAFE will not offer Stage il of
industrial Electronics. All students were informed, at the
time of enrolment to Stage | that Stage Ii would not be

offered at Gymea in 1988,

However it is simply not true to claim that TAFE ignores
students who wish to train in electronics. TAFE provides a
range of courses in this area, but resources do not permit it
to run all the courses students desire in all its 102 Colleges
in New South Wales.

The Gymea Coliege administration will be seeking a
technician for 1988, but this request will be competing with
other high priorities for positions throughout the TAFE
system.

You can be assured that the sudents who have
completed Stage | will receive priority in other TAFE
Colleges such as Bankstown, Wollongong and Sydney for
enrolment. In the Stage Il Electronics course.

Given the current economic situation TAFE is required to
be prudent with its resources and this reqguires some
students to complete their courses at other TAFE colleges.

R. Mayne-Willson
Policy Support Officer
Department of
Technical and Further
Education.

NSwW

A new System?

As at this stage | am only in my infancy as an electronics

enthusiast | ask your indulgence with any show of

Ignorance that may be obvious in the context of this tetter.
For some time now | have been awaiting the arrival of

the rumoured digital audio recording system that promises

The winner of the Daihatsu Charade competition, lan Adamson, accepting
the keys from Daihatsu’s Ron Bragg. Geoff Baggett of Federal Publishing
looks on.

compact disc standards of quality with the facilities of
recording, erasure and playback.

In the absence of such a system | am writing this letter
proposing an idea that may be of interest to someone far
more able fo judge the merits (or lack thereof) than | am
myself. To date any such system that | have heard about
proposes the use of a tape system.

My question is, why not utilise a format currently
available such as the 3% floppy disk system which is
used as a mass storage device on many computers these
days. A system such as this could also have the
advantage of random selection that is enjoyed by the
compact disc system. Rewinding would be a thing of the
past. Also there is the advantage of having a fairly rugged
medium that is reasonably protected from the elements,
being inside a plastic case that is only opened inside the
machine.

A possible argument against this idea is the fact that the
actual surface recording area is not as great as is
possible on a tape based system. However as | see it we
already have the Sony 8 video system which can record
up to three hours of video on a single mini tape cassette.
Surely if that is possible with the huge amount of
information required to record a video image plus sound,
then it would be possible to get at least one hour of audio
only, even if both sides of the disc is required.

As many of these recording units are already available
on the market, | feel confident that such as concept could
be developed in Australia without leaving it to the
Japanese, as so offen seems to happen.

Peter Dobson

Auckland

NEW ZEALAND

A §%4" disc system was shown at the 1985 Chicago CES. It
provided, from memory, about five minutes worth of
playing time. To date the difficulty of gefting sufficient
information onto the disc has been the real problem. — Ed.
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DOWN WI'I'II PRICES

New_ high power

Any number of swttching Combinstiony

250 0.25v, 0.5v, 1v resisters

41 255 15 (| COMPUTER GRADE CAPS HOTFOROLA PUSH-BUTTON TV TUNER LITHIUM BATTERIES
N 100.000uf 1 -
B8ig name monufuc(urer' E ,28 880.‘,', ,Si ,‘2 322; §‘;28 Pcns CR2016...3$3.40
Simitar to c,(
/ Qty 105 | W 6:800uF 16v 18-3503 § 400 2NS500  26-1259 CR2025...$3.45
5 10.000uf 16v 16-3504 $ 600 K o RDAGE s CR2032..$3.45
90¢a 68.000uf 16v 18-3505 $ 950 | LM-376  NMOLTABE 1 5 oreywitn 8.x 0pDT push-button | ER2320.. $6.25
ay 1-9  Qty 100+ 22,000uf 25v 18-3306 § 9 00 Wy c0 ot py | witches, sumilar to lsostet, and 8 x CR2420...$6.25 ﬁ
7 5 3300007 25v 103507 $1200 | R 5 : TO0K multi-turn trimpots es wsed | CR2430...36.25 e
358120 §750e0 $9.50¢0 4.700uf 40v 18-3508 $ 6 00 Lk C Cat26-0573 | nawasets Cst 24-0001 | CR2316 $6.25
ULTRARSONIC sqg DB CONNECTORS| L3900 NES5E vy 3140 [ WATCH & CALCULATOR
DETECTOR owr High quality | ‘cquiv RCA3401 [ | puAL TIMER B AYSRESRIDESS)
FOR CAR ALARHS (3! 19-5252 gold-plated HALF 10t dess 105 | Integrated Circuit C BUTTON CELLS:- %
contact pins @ pmcuqsc Cat 26-265% | Cat 26-0';‘56010~50c 100+50Ce€8 | 5ilver 0,}‘,, /R Natener
Usuell 18 Hitachy/Maxel Natonal Price
m DBY PLUG cat16-3400$1.20 C106 ' 40 e en 19489 10 | 504d" 013 357 wiia 5215
. 1 Populer SCR 20 733 ¢ RS232 Inc | spe3  G12 386 wL!! $1.80
: DB25 SOCKET t6-3401$1.50 b
Use with most alerms, detects movement Buy 1 600Y 4550 recoiver | gpy 130 610 389 wiL10 $1.40
inside the vehicle, relay NO /N.C. 12véc| DB37 SOCKET 16-340281.95 leas10% 267334 ¢| 10080¢ 100+6Scea Cat 35-1489 | S5p1120 G8 39t wiS $1.50
SR48 G5 393 wit $1.60
SEIL Negative ION 3730 | "THFWAEERAS . & 3 05
50 ° ucky Dip Assortments | sR726 G2 396 $1.30
S00 0.Sv resisters| Alksline
A76 $0.80
BT Generator Kit covw s TR
24V AC or DC (Based on AEMS5S01 Sept. 1985) 30 ..greenceps| 21130 159 3
Enqlysh Chioride Gent ) . ) i
R o 57_ 50 | A deluxs version of this most ?:' 'l( g‘ $50 59 45 ... electrolytical o' dhrer/Cor Alarm battery
o 03.2019 10+$6.75ea | popular Kit with HIGH/LOW output S : gg ~~'°“'"'"':"'(’ GP235 YR22 EL12 23M $1.95
switch, higher voltage (-9500v), Cat No 11-1551 78 preset pots
~ . ... Mmics caps
gﬁgg%?gFABLE extra ion emitter, professional 40 re I-/lv.kn::: NEW PVC ”gg--- REH
SWITCH cabinet and lon emitter tester, 15 verreus ruses| 12 poOle€ <]
240v AC 10 AMPS Users claim o greater feeling ;3 --~-'--/~---,f' choes | TERMINAL BLOCKS
519 of well being ond reloxation. EACH 10 '.':“.""'.’:,::‘r'r: for temporary or perm joining
95 Cieans oir of tobacco smoke ond PAK S0 ... tegstrips of wires etc Can be £A

cut-down to required 51 45

ot half hour intervels can be performed | LAacteria: increase concentrotion.|f s12e 240V 10 AMPS
¥ns 24 hour per1od Cat04-0105 | Full instructions are included. IS PAKS T0 CHOOSE FROM Cot16-2101 10+31.30¢ce i
grg)flj;f[l)onol VIDEO STERED "er DPDT HI-QUALITY
CASSETTE ROCKER |
HIF| 55 HEAD CLEANER ?UUPVD 2} !,03,'3 SWITCH
— (1/2 Price. Cot VHS tl 2 50 N0 5 13158 Iuclw number’ Antnteresting
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garding back issues. photocoples of
amcles, anwork o technical enquines
must be drected by mail to €Tl
Reader Senvices, PO Box 227. Water-
lco. NSW 2017 Enclose cheque or
money order 10 the appropnate value
with your request Re'evani cnarges in-

CIRCULAR 3-D Piots

CIRCULAR IS A program
which allows you to print 3-D
‘circular plots on your 32k +

MicroBee. The program in- ssiee rex circuter 310 sions Cluding posiage wihn Auiola ong
cludes a ‘hidden line re- oo120 cLs:c:EAR:sDG New Zealand 016;4 back |SS:A(?$ SS%

0 i i 89130 1F PEEK(4096)(>33:LOADM ROUTINES. EXE 34096 photosiat copies per amcle or
movc' clgorlmm thCh ef 00140 PRINT“The current tunction 18 detined as:@” I' D{ola:‘ SD!OOdS over more mn one
e Bh e el . 55,8 ot S5 08l bootd o porel
would not normclly be seen 00178 PRINT*Enter a number between -39 and 38 to expand OF COMpPress® up 10 ‘0 cm” o equwalent. $10 for
by the viewer. The program 001808 CURS 38,3:PRINT*15°:CURS 1,3:INPUT the plot vertically (15 is typicai) *iN larger boards
aliows full 512 x 256 dot I$:1F NiS="*iN1213 ELSE LET NI=VAL(NIS®)

00199 PRINT

i i T'To m wn in «1s, enter- TECHNICAL ENQUIRIES: No enquires
feSOlUtlon by blt'mcpp‘ng :::‘l’: ::;g 4;?8::;:r4:?1.4:l:°::u:: ?TB?‘I’NPU;'::Z-E.: ;:t-n:tn.;c and 2909 (140 18 ty Oy teephone  we be accepied
the screen Iinto a {16k long Pleal) *IN28IIF N2%='":N2e140 ELSE LET N2sVAL (N28) Readers have Mo opions 10 submil

00220 PPINT

@O230 CUPS 38, 10:PPINT yes :CURS 1,10:INPUT* Do you want an automatic printout wh
on plot 18 #intshod “[RIS:IF Ris=""iRls="y"

80249 U=USR(4096,16304! :REM Cloar the 16k dats ares

00230 Al=121:A2=A1:REM the specitied dOmain 40r the function

00269 Biw2.25:REM the step rate

80273 FlasN2

09289 CURS@:HIRES

a wntten enquiry with $5 money order
of cheque and receive a postal freply.,
this service 1s imied 10 projects pub
ished within the last ive years, alter
naively they may forward enquiry
without money and expect! a pub-

section of memory just after
the machine code routines.
Using this process, it is able
to create complicated plots
at full resolution without ex-

ceeding graphics memory. A
small 256 x 64 window is
drawn which shows, in scale,
how the plot is progressing.
To run CIRCULAR, you will
need a 32k or greater Micro-
Bee and an EPSON compat-
ible (read:standard) dot ma-
trix printer. In order to run the
program, you will need to
enter the hex listing (using
monitor) and save it. (If you
have a disk system, you
should move the code to
100H and save it using the
CPM command: SAVE 8
ROUTINES.EXE. Cassette users
will have to save the code
using the monitor's D com-
mand, and load it each time
the basic program is to be
run) Then enter the basic
program as shown in listing
#1. For cassette users, line 130
should be changed to: 130 IF

the time is worth it consider-

ing the quality of the output.
Other equations you might

try include:

FNO = COS(#+3) + SIN(#) +

SIN(#/1.78) (where nf 15

and n2 = 120)

FNO = COS(#) + COS(2#+#) +

Lismore Heights, NSW

08290 PLOT 0,2 TO 253,0 TO 233,63 TO 8,63 TO 2,1:REM plot border
00300 PRINT“Scans remaining*
OF31P FORHi=-Al TO Al STEP BI
BO320 Mo INT (. S+SOR(AIRAL-HI#H]))
09338 FOPNIw-FLT(M) TO FLT(M)
03349 C1=SOR(NIINI+HIRH1} %, 0327
B9338 DI~FN@(C1)#N1
96368 GOSUR 420
80370 NEXTN3I

00389 CURSL6IPRINT(F&.® AZ-H1)
0390 NEXTHI

00499 IF RiS="Y*® OR R1®="y':GOSUP S568:REM 9osub printer routine 14 selected
90419 PLAY 24,4122,4124,4122,4124,4122,3:END:REM wake up’, plot 41nished
00420 X=INT(H1/B1+N3)+170
YSINT (D1-(H1/B1)+F 1}
X1®1.S#FLT (X} IREM expand X axis
Y1e253-(FLT(199-Y)#1.9}
IF x1¢@ OR Y1¢® OR X1>311 OR Y1>233 THEN RETURN
SET INT(X1)/2,INT(Y1)/4:PLOTR INT(X1}/2,INT(Y1)/a-1 TO INT(X1)/2,1
Y1233-Y1:REM re-invert Y coord 4or bit subroutine

POKE 41@9,INT(Y1}IREM 10ad the Y value
POKE 4197, INT(X1):POKE 4108, INT(X1)/236:REM pass the X value to subroutine

ee4a30
o044
o0430
00462
8342¢
80489
0049
B8309
89310
ea320
oe339
00340
0830
09369
20370

UsUSR14112):REM set bit in memary

U=USR(4321):REM L pertarm
RETURN

GOTO 380
REM Printor routine
OUTLWL:REM select parallel port

U=USR(4232):REM & print’

‘hidden line removal’

BEI8O LPRINTANAAVIREM do a few lineteeds
RETURN

20399

nachine code routines ¢or CIRCULAR

3tart address ? 1000
Fad sddress 2 115F

lished reply In the Feed Forward col
umns @t the editor s discretion

GENERAL INQUIRIES: For all inquines
about  back  1ssues,  subscnphions,
photocopies of amicles, anwork o
submiting ancies, call (02) 663 9999
o wile 1o ETi Reader Services. 180
Bourke Rd Alexandna. NSW 2015 (PO
Box 227. Watterioo NSW 2017)

CONTRIBUTIONS:  Submissions  must
be accompanied by a stamped, self
addressed envelope  The publisher
Qaccepis nC responsibility for unsolic
ited matenat

COPYRIGHT: The contents of fiectron-
«s Tooay Internatonal and associated
publicatons 1s fully protected by the
Commonweaith Copynght Act (1968)
Copynght extends 10 all witten ma-
tenal, photographs, drawings, circuit
diagrams and printed circut boards
Although any form of reproduction s
a breach of copynght. we are not
concemed aboul individuals  con
struciing projects for ther own pavate
use nor by bands (for example] con
structing one of more items for use In
connection with therr performances
Commercia rganisations  should

PEEK (4096)<>33:PRINT "ROU- i o o w nofe that o project o pan project

", teeE: 21 SF 11 11 & 11 36 99 ED B@ C9 @9 92 090 29 . b e Yxxm;[ 1 3

TINES NOT PRESENT":STOP ) 1010: 21 SF 11 22 0E 10 3A 0D 10 FE ©8 38 14 24 9E 10 '_ - 8« ?escnt;ed méggg’publ'lcohorqser:r\:y

8 WD [PIOEE V7S, I - HE B e B S s D e DR o g =] 00 oftcred 101 5o Or $0id 1 ubsion

prompts you for various pa- 104¢; 0D 10 FE 6@ 20 83 CB FE C9 3a 8D 18 FE 01 29 83 hally o tully assembled form, unless a

16%0: CB F6 C® 3A 0D 18 FE 92 20 93 CB EE C? 3A 9D 19 Leen fically ob

rameters, o selegt the default 1@60: FE @2 20 O CB E6 C9 3A @D 10 FE 04 20 O3 CB DE ,lcengcdo ho's do (1or$1p?r(\:é’put\>/hshel

value (as shown in the brack-  1o7c: co 5a ap 10 Fe 05 70 23 CB Ds €5 3a 60 10 Fe oo al s o ' n N

Federal Publishi ny o

t iust t Wh 1080: 23 03 CB CE £9 CB Cé C9 21 SF 11 3E 1B CD 43 89 > € The Federa ishing Company
€ S], Just press retum, en 109¢: SE 30 CD 4% 80 3E IB CD 93 890 3E 41 CD 43 80 3E >@ E > E >AE » from the copynght holders
the 3 questions are an- 1048: 87 CD 4T 8@ @5 20 €5 3E 1B CD 43 80 3E 4B CD 43 3 > EDKE
{@BO: EQ IF €0 CD 43 80 3E 02 CD 4% 80 01 00 02 7E 00 > E > E = o A )
swered, the program draws 10C@: €D 4T 80 23 0B 78 Bl 20 F% 3E OD CD 45 80 3E @A E ® x> E ) LIABILITY: Comments (?drd 'res' I'est:‘:es
i i . 10DO: €D 45 80 Cl 10 DO SE 1B CD 45 80 3€ 40 CD 43 80 € > ERE on equipmen’ revewed refer 1o
the viewmg yvmdow cn.d pro 10E@: €2 24 @F 10 34 OD 10 FE €9 20 06 7E E6 B2 77 18 & ~ - paticuQr item submited for review
ceeds ploh‘mg. As with all 10FO: 4~ 3A OD 1@ FE 01 20 06 7E E& CO 77 18 3F 3A 0D L: w 7 and may not necessanly peran 1o
; 110@: 10 FE 02 20 06 “E €6 €0 77 18 32 3A OD 10 FE 93 = £

programs requiring complex 1110: 20 06 76 €6 FC = 15 23 3a 8D 10 FE 04 28 B 7€ ~ w X: ~ oher units of the same moxe of

calculation under basic, it is 1120 £6 F8 77 18 18 3A @D 10 FE 05 20 06 7€ E6 FC 77 ~ - model number Whilst every effort has

2 ' 110: 19 OB 3A @D 10 FE @6 20 04 7E E6 FE 77 ES 21 SF 8 ~ 9 been made 1o ensure natl all con

slow, and plots will often take 1140: 11 1 OF 60 @° 22 3D 11 €1 O1 0@ @2 ©9 ES ED 4B 0 ag K structional projects refened 10 i thus

2-3 hours to finish. However, f1%0: 3D t1 ED 42 32 05 EL 36 09 18 €€ E1 C9 00 00 00 1 B o editon will operate as ndicated efh

ciently and properly and that all nec
essory  components 10 manufaciure
the same wili be avalable, no re-
sponsibility 15 accepted in respect of
the failure for any reason at alf of the
project 1o operate effecively or at all
whether due 10 any fault In design or
Oherwise and no responsidility 1s ac
cepred ftor the failure 10 ootan any
component pans in - respect of any
such project Further no responsioility

SIN(#/5) (where i1 = 17 and s accepled in respeci of any Injury of
n2 =130) damage causea by any faul in the
Sean Machin design of any such project as afore

sad
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VOLTAGE CONTROLLED
ADSR GENERATOR FOR
SYNTHESISERS

This ADSR (Aftack-Decay-
Sustain-Release) module s
unusual because all pa-
rameters (AD,S and R) are
voltage controlled. This al-
lows several of these mod-
ules to be controlled Dby
common sources, such as
would be required in a poly-
phonic synthesiser. Altema-
tively, each control parame-
ter could be a DAC output
from a computer.

The central element of the
circuit is the Operational
Transconductance Simplifier,
1C4 used as a slew limited.
1C5 bufters 1C4 output. The
slew rate is determined by
the control input current (pin
5). 1C3 provides this current.
The higher the input voltage
to 1C3, the greater the input
current to 1C4 pin 5§ and
therefore the greater the slew
rate. The voltage at the input
of 1C4 determines the value
IC4 slews to.

IC1 provides the logic nec-
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8 CHANNEL COMPUTER

The main objective of this cir-
cuit is to control a distant or
mobile device by computer
without the hassle of an inter-
connecting multitude of wires.
At worst, only two wires would
be necessary to control up to
nine channels. Ideally a sim-
ple transmitter and receiver
should be used in their place
enabling greater indepen-
dence from the computer.

In practice the circuit is op-
erated by a series of pulses
from the output port of a com-

RLY-COIL RESISTANCE
180R

OPERATED REMOTE CONTROL

puter. A pulse is created by
tuming this output port on and
off. By varying the number of
pulses different channels can
be selected and operated.
To initiate the circuit two
pulses are required; following
pulses select and operate re-
spective channels. That is: a
series of three pulses (2 + 1)
would activate Channel 1
whilst eight pulses (2 + 6)
would activate Channel 6. To
deactivate Channel 1 a sec-
ond series of three pulses

would be transmitted.

When power is connected
the ICs are reset: the 4013 Flip
Flops (IC7-10) by the associ-
ated capacitors and resistors;
the 4017 DECADE COUNTER
(IC1) by an inverted low from
pin 3 of the 555 timer (IC4).

The first computer pulse then
initiates the 555 which re-
moves the rest condition from
pin 15 of the 4017. Following
pulses clock the 4017 to the
desired channel. (Output 1 of
the 4017 is not used and

comes in handy for any false
triggering caused by interfer-
ence of a transmitter if used.)
Up to 10 pulses need to be
sent before the 555 resets in
0.02 seconds. If this time inter-
val is inappropriate it can be
altered by changing R and
C1(t =11 RICY).

Once a channel is selected
its 4017 output is sentto a NOR
gate (IC5 or 6) via an inverter
(IC2 or 3). When the 555 resets
a low is sent to all NOR gates.
The nOR gate which has two
low inputs then toggles the re-
spective Flip Flop which in
tum operates arelay. The 4017
is temporarily delayed from
resetting by a series of invert-
ers (IC2c,d). thus allowing
enough time for the NOR
gates to respond.

NOTE:

it is important to operate this
circuit at 5-9 volts depending
on the computer's output volt-
age. Ifthere is a greaterthan 5
volt difference between these,
the pulses will not be recog-
nised by the 4017.

Bill deRooy
Canbeira, ACT
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essary to correctly sequence
ADSR operation. It controis
which control voltages are
applied to the slew rate con-
trol (IC3) and the “target
value” control (IC4 input).
When the key pressed sig-
nal is received (trig input
low) the R-S flip-flop IC1/3,4 is
reset. The “Aftack” control
voltage is selected as input
to IC4 is set to +7V. The out-
put voltage rises until IC1-2
changes state, sefting the R-S
flip-flop. Now the “Decay”
control voltage is selected

VAVD,VR & VS ARE 0 TO SVOLTS |ch13
CONTROL VOLTAGES )

TRIG

VR —30 oy AAA—
T

INPUT

{OV=KEY PRESSED)
[5V=KEY OPENED)

= QUTPUT

for IC3 and the "Sustain” con- | = o ’ |
trol voltage is selected for Lo Yok~ ]'
IC4. So the output ramps Sustain mode is reached, the
down until the “Sustain” level Decay mode is instantly as-
is reached. The circuit re- sered.
mains in this state until the In  multi-channel applica-
key pressed signal is tions the control voltages
released (goes high). Now should be buffered with op-
the “Decay” control voltage amps.
is selected for IC3 and 0V for H. Grenville,
IC4, so the output falls to 0V. Biackbum 3130
If the key is released before Victoria
Feed Forward needs your minds. If you have ideas for circuits that you RULES

would like to enter in our idea of the month contest, programs for the com-
puting columns or just want a word with the editor, send your thoughts to:
Feed Forward
ETI, Federal Publishing,
PO Box 227,
Waterloo, NSW 2017
Contributors can look forward to $20 for each published idea/program which
shouid 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 fines doubte spaced. Circuits can be drawn
roughly, because we have a draughtsman who redraws them anyway, but
make sure they are clear enough for us to understand.

‘idea of the month’ contest
Scope Laboratories, which manufactures and distributes soldering irons and
accessory tools, is sponsoring this contest with a prize given away every
month for the best item submitted for publication in the ‘ldeas for Exper-
imenters’ column — one of the most consistently popular features in ETI
Magazine. Each month, we will be giving away a Scope Soldering Station
(model ETC60L) worth approximately $191.

Selections will be made at the sole discretion of the editorial staff of ETI
Magazine.

-

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
Cut and send to: Scope-ETI ‘Idea of the Month’ Contest/
Computing Column, ET! Magazine, PO Box 227,
Waterloo NSW 2017.
1 agree to the above terms and grant Electronics Today International all rights to
publish my idea/program in ETI Magazine or other publications produced by it. |
declare that the attached idea/program is my own original material, that it has not
previously been published and that its publication does not violate any other
copyright.*”
“ Breach of copyright 1s now a criminal offence.
Title of Idea/Program ...............ocooiiieiiiieee e
Signature ... Date ...,
NAME L
AAArESS ...t et
................................ Postcode ...
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10MHz TURBO PLUS
MOTHERBOARD

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

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

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

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

NOW ONLY $425

ADVERTISING INFO No. 41

150W SWITCHING
POWER SUPPLY

Drop-in replacement for IBM PC's puny
63W supply.

® Boosts PC to PC/XT specs. Essential to
run hard discs and other ad-ons on PC.
® Outputs +5/1A, +12/5A, —12/1A

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

$13‘6\(’f’3
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ADVERTISING INFO No. 42

FLOPPY DISK
CONTROLLER

Controls up to 4 DS/DD j}
360K dnives.

$65

ADVERTISING INFO No. 43 |

1.2MB/360KB
FLOPPY CONTROLLER

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

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

® For suitable drive see below

_ ﬁ $145

it

ADVERTISING INFO No. 44

THE ONLY PC
PRODUCTS WITH

A MIONEY BACK
GUARANTEE*

DISK DRIVES
40 Track Mitsubishi.

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

Lowest price in Australia.
ADVERTISING INFO No. 45

1.2MB Mitsubishi.

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

controller.
$285

$245

ADVERTISING INFO No. 46

20MB NEC Hard Disk.
Very fast and super reliable. Best price in
town. $845
Complete with controller. $1140
ADVERTISING INFO No. 47

AUSTRALIA’'S BEST
SPEEDUP CARD

Speed up your PC over 7 times with
our superb new speed-up card.

m 80286 CPU plus 8088 for
complete software compatibility

® Clock rate up to 8MHz
(selectable)

®mRAM on-board for disk cache

® DMA support
® Socket for 802

OFFER
ONLY $895

ADVERTISING INFO No. 48

VIDEO CARDS
Enhanced Graphics/
Printer Adaptor

Now at an even lower price while

stocks last.

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

® 256K RAM for flicker free scrolling

m Suits PC, PC/XT, PC/AT and compatibles
m fully Hercules compatible (unlike the
competition)

WAS $695
NOW ONLY $595

ADVERTISING INFO No. 49

Mono-Graphics/
Printer Card

m Hercules compatible

® Interface to TTL monitor

m 720 x 348 resolution

m 80 character x 25 lines with 9 x 14 dot
characters

Reduced for this month. Was $165.

ADVERTISING INFO No. 50

14 DAY MONEY BACK GUARANTEE
All products carry a 14 day satisfaction guarantee. If you are
unhappy with any of our products for any reason, return

them within 14 days, in original condition, for a full refund
(excluding freight charges).

T T R T W



Colour Graphics
Video Card

B Suits RGB and composite colour
monitors

B Light pen interface

& fully CGA compatible

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

ADVERTISING INFO No. 51

Colour Graphics/Mono
Graphics — Short Slot

The solution for very full PCs and portables.
This new board provides full Colour
graphics (CGA) and Hercules
monochrome graphics support. And it fits

in a short slot!
52"‘"5 w

$195
ADVERTISING INFO No.

Turbo Mono Graphics/
Printer — Short Slot

If you want fast, flicker free scrolling and
full Hercules compatability, this is it!
Perfect enhancement for slow scrolling
programs like Microsoft Word etc.

The ultimate monochrome graphics card.

$175

ADVERTISING INFO No. %“NEW
MEMORY
512K Ram Card;
Short Slot
# 512K RAM installed

(41256 chips)
8 DIP switches to start address

$195

ADVERTISING INFO No. 54

640K Ram Card -
Short Slot

8 640K memory installed
| User selectable from 64K to 640K
B DIP switches to start address

‘ ‘ en® “ -

Hmh b
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femr 3o
L

| W}

e ot -
ADVERTISING INFO No. 55

2MB EMS Memory
Card

Yes, an affordable "Above Board"” memory
card Full 2MB of high speed RAM At a

low introductory price
$995

ADVERTISING INFO No. 56

XT Style Case with
Hinged Lid
Perfect for building
your own PC.

NEW )
- » —. -

ADVERTISING INFO No. 57

XT/AT Keyboard

& Full AT layout

), 8 PC/XT, AT switch selectable

$175

[~ =]
bgpd sloplog) bpleld o ol
l‘l‘lll'llll 1o F

B Superb action
5 5 £
1 III Pl tlx l,;,'a

Parallel Printer Card

B Standard TTL level
8 Centronics printer port, full IBM, EPSON

printer compatible

ADVERTISING INFO No. 61

ADVERTISING INFO No. 58

Serial RS-232 Card

® Independent recewve clock inpL
® 2nd serial port option

& Full buffering elminates need fo
synchronisation

$55

ADVERTISING INFO No. 59

Colour Graphics/
Printer Adaptor

Attaches to IBM-compatible RGB monitor,
provides complete compatibility with (BM
Colour Graphics Adaptor. Equivalent to
the IBM colour/graphics adaptor with
additional printer port to replace the video
port originally supplied by IBM.

ADVERTISING INFO No. 60

PROFESSIONAL
FITTING

Need some of our products, but
don’t want to fit them yourself?
No problem, we can organise
fiting at Electronic Solutions, for a
small extra charge.

Just phone us in advance and we
will book your PC in for a precision
transplant.
ADVERTISING INFO No. 64

Multi I/0 Card

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

® Clock/calendar with battery backup

ADVERTISING INFO No. 62

1/0 Plus Card
B 1 senal port, 1 paraltel port, 1 joystick
port

8 Clock calendar with battery backup

ADVERTISING INFO No. 63

Electronic Solutions

PO Box 426 Gladesville 2111

Phone (02) 427 4422.

We accept both Bankcard and

Mastercard. Mail order our

specialty.

All prices include sales tax.

m All products carry a 14 day
money back guarantee

® All products carry a full 3 months
warranty

m All cards come with full
documentation

ELECTRONIC
¢SOLIITIONS




Project 288

RING TONE
CUSTOMISER ...

One of the most irritating aspects of working in a big office or laboratory is that all the
telephones sound the same. It's a problem, because not only does the telephone
constantly interupt, demanding your attention, but it's also not easy to tell
whether its your phone that's ringing. One way to alleviate the problem is
to change the ring tone on your phone so that it sounds distinctive. It won't stop
the interuptions, but at least it will reduce the number of false alarms.

THE ETI-288 is a personal telephone
ringer unit which allows the user to select
a number of different sounds in place of
the ordinary bell or buzzer, plus control
volume and pitch. It also gives a‘light out-
put.

Most of the work is donc inside a
Philips integrated chip, the PCD3360
which requires few external components.
The current drain in this CMOS chip is so
low (0.1 mA) that a battery is NOT neces-
sary. There are four different sounds to
choose, four different pulse durations
settings and an adjustable tone oscillator
giving you plenty of tone varietics.

Design Approach

The heart of the circuit is the PCD3360.
Incvitably, the design is confined to the
functions available in the chip. Figure 1
shows a block diagram of the PCD3360.
The oscillator is free running with a
frequency set by an external resistor and
capacitor. As shown in the figure. the
oscillator frequency controls the duty
cycle. The Philips data sheet suggests it
should be set to run at 64 KHz. In my de-
sign, the external resistor is replaced with
a pot to allow a continuously adjustable
pitch on the output. This allows two units
to play the same tone sequence and sound
different, thus allowing more choices of
sound.

Associated with the ¢nable circuit (sce
figure 1) are four input pins, labelled as
FDE, FDI, FL, FH. Pin FDE is a fre-
quency discriminator enable pin. When
this pin is tied low, the frequency of the
pulses from the line appearing on pin FDI
will be checked against the selections set
on pins FL and FH. Pins FL and FH set
the lower and upper frequency limits of
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FL lower:
input discriminator
4__|osCILLATOR 0 PATTERN state fimit (Hz)
osc (64kHz) TONE GENERATION OUTPUT 5 TONE
l CIRCUIT LOW 20
32kH
Jaknz, |_ | HIGH 13,33
[ OPT
Fig. 2a: Selection of lower frequency
discriminator limits (fosc = 64 kHz).
TONE SEQUENCE GENERATION
A | U
- 1 o
=1 TIMING FH upper
7 input discriminator
state fimit (Hz)
—> CQL(J:TLYE L A A A ENABLE 1 FOE LOW 60
CONTRO CIRCUIT HIGH 30
[ [ A A
| T Fig. 2b: selection of upper frequency
5 n 10 9 2 |13 12 ira 16 15 16 discriminator limits (fosc = 64 kHz).
I
vDD VSS 1$1 IS2 RR1RR2 TS1 TS2 DMFDI FL FH
the discrimator. If the input pulses appear-
ing on pin FDI have a frequency outside
the lower and upper limits sct by FL and
FH, the chip is disabled. This enables us ]
to avoid confusing dialling pulses with ring 900 ,
tone. ) __j I
Therc are two types of output driving
modes depending whether a speaker or a o Tog 8. 813000 —
piezo-electric transducers (PXE) is used. [
The selection is made by connecting a 3 THEFHL !
hlgh Y low “ pln DM (drivc mOdc e D“L;‘o' j "“'}-HJTII[[] ]J IJIT[I f J‘ l 1 ":-|4-.ff1’f
tion). A low on this pin will configure the s Al B Plid] B O T I e -
[ 10 | 10 10 40 “

chip to drive a speaker by outputing a
delta-modulated signal that approximates
a sinewave sampled at a rate equal to half
the oscillator frequency. Since not much
current can be drawn from the telephone
line, a normal 8 ohm speaker cannot be
used. A 50 ohm speaker is suggested by
the data shect in series with a 3 mH coil
to enhance the volume. When DM is set
to low, pins IS1 and IS2 will determine
the pulse duration of the output signal
that drives the speaker, the dc resistance
of the specaker seen by the line and also
the sound pressure level. This mode is not
very economical from the designer's point
of view, as a 50 ohm speaker is not casy
to find.

A high on pin DM configurates the chip
to send the signal to output pin TONE in
the form of a pulse train (with cqual
amplitude). In this mode the ringer
impedance and sound pressure level are
determined by the characteristics of the
PXE transducer and inputs SIl and SI2
are inactive. In my design, two piczo-elec-
tric transducers are used and changing the
logic on DM will give a sharper (when
DM = high) or a softer (DM = low)
sound.

-l e
bLEL T
1231283

’ .h putes N s Gwation af g

Fig. 3a: Fundemental signal (667 Hz) at pin TONE.

< (L |

0 0 10 0

it

narm = 271028237040 — 1
32%ue

Jo— Togng = 4843129 - 190041

J ume Guraton « [ O duraron - 1,

Fig. 3b: Fundemental signal (667 Hz) + harmonic signal (26 67 Hz) at pin TONE.

1237083

Pins TS1 and TS2 give four different } S
tonc scquence selections. Figure 3 shows I ) time interval
the tone sequence in relation to the pin RR1 RR2 ms
state on TSI and TS2. If you can read L L 15
music, you have probably realized that L H 30
when TS1 and TS2 are both low, there are H L 45
15 time intervals in the tone sequence. H H 60
There are 16 intervals for the other three
combinations of inputs to TS1, TS2. The p| Fig. 4: Duration of time intervals (fosc = 64 kHz).
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288

PERSONAL RINGER

duration of these time intervals are con-
trolled by the inputs applied to pins RR1,
RR2. Figurc 4 shows the durations versus
the inputs to RRI and RR2 when the
oscillator is running at 64 KHz. By chang-
ing the RR1 and RR2 inputs, the resultant
variation of the time intervals acts as a
distinguishing feature between two ringers
set to play the same song.

The OPT output pin is designed to drive
an optical signal transducer or lamp. It is
LOW when ringer circuit is enabled and
high when the ringer is disabled. This out-
put is not used as it can only sink or
source 2 mA maximum. This small
amount of current is not quite enough to
drive a LED brightly. Instcad, in my
design a neon lamp is used, which is di-
rectly triggered by the incoming ring
current from the exchange.

Construction

Although the components look pretty
cramped up on the board, building the
unit should not take more than half a day.
The first thing to do is to check the pe
board. Make sure there arc no broken or

-

RING

O

.

~

PITCH

O

VOLUME

O

i

shorted tracks. [ would suggest you use an
IC socket for the PCD3360. Because of
the small area of board available, some of
the components have to be mounted verti-
cally. They are R1, R2, R4, RS, R6, D1-
DS5,ZD1. The general rule is: if the pads
for the components are not far enough
apart for mounting the component hori-
zontally, mount them vertically. It is
highly recommended that you use an
insultating tube like thermal heat-shrink to
insultate the exposed pins of the vertically
mounted components, especially the ones
that connect to the Telecom line like R1,
R2. DI-D4 etc. All the components are
mounted on the component side of the
board and soldered on the other side
except the DIL switch. The DIL switch
should have its pins standing on the
copper pads on the solder side of the
board, and be soldered just like that (refer
to the picture).

The next thing to worry about is the
panels. Since the front panel seems casier
to construct, let’s start with this one. Drill
three holes on the front panel, two for the

variable resistors (pots) and onc for the
ncon lamp. If you can get the small size
pots like the ones shown in the pictures,
so much the better. If not, be sure there is
enought spacing between the holes you
drill to allow plenty of room to solder the
wires onto the pins. Before tightening the
nuts of the pots onto the front panel, put
the spindles of the pots through the holes.
Put the knobs on to sce how long the
spindle of the pots should be cut.

There are only two holes to cut on the
rear panel. One of it is rectangular for the
DIL switch which can be accessed exter-
nally. The remaining one is a round hole
for the clamping grommet. Before you
start to cut the holes, place the pc board
against the rear panel and leave enough
space for the grommet. Mark down the
positions of the two holes on the rear
panel for cutting. In the box, there are
two 9V battery holders sitting on the floor
which are in the way of the pc board and
perhaps the pots (if you have the large
size ones). Cut them down with a scalpel
if necessary. In fact, you should remove

ETI-288 How It Works

The total switch on delay equals approxi-
mately the time required to charge up ca-
pacitor C1 to the minimum operating volt-
age (Vsb) of the PCD3360 (see figure 5),
plus the switch on delay of the PCD3360.
The switch on delay of PCD3360 is mea-
sured in cycles of the incoming ringing fre-
quency, which is about 1 to 1.5 cycles typi-
cally.

The diode bridge, the 62V zener diode
(ZD1) and the resistor (R1) protect the
ringer against transients up to 5KV. During
these transient surges, the voltage on the
zener (2D1) can rise up to 100V. The two
piezo-electric transducer driver transistors
Q1 and Q2 have a total collector to emitter
breakdown voltage of 160V, giving a 60V
safety margin against the transients. A con-
tinuous, 160V, 50 Hz ac signal can be ap-
plled to the input terminals of the ringer cir-
cuit without damaging it.

With the two transistors connected as
shown in the schematic diagram, an output
swing almost equal to the voltage at C1 is
applied to the two piezo-electric tranducers,
enabling maximum output audio level.

RA c3 R2
1k 1/250V 680k
PIN 2 } AMN————— = v
B S N ESE— . A
D2 D1 AN . q ‘
R3 . R6
100k 27k
03 D4 L% %213 %4 b5 |
5 ] 131212 13 |8
PIN 6O E VODFO' 152 151 RR2RR1 OM . L
' PCD 3360 i, fo—z’{\,
0SC VSS 151 152 Fo FHFDE | (BC546
C4 & M]10] 915 6 1‘ | l
701 202 T " e
'y ‘55” Rs | 5L av2
3 22k 10k
ezwoa J_1oo;< )[
Q %
33m /YA ‘ |BCSLE PXE1 ‘PXE?
|50 = =
[ [ 8
L= S - ) S -
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any unwanted plastic studs or shapes on
the box if they get in the way.

Connect the pots, the neon lamp, the
Telecom cables to the soldering fingers on
the side of the pc board as shown in the
overlay diagram. Do not mount the pc
board or clamp the Telecom cable with
the grommet at the time being. Plug the
unit into the Telecom socket through a
double adaptor so you can still dial out
while the unit is in. Dial 199 and wait as
you do when calling up someone normal-
ly, until you hear the ring tone on the
receiver. Your phone as well as the per-
sonal ringer should start ringing. If the
phone rings but not the ringer, you have
blundered.

Really, not much can go wrong in a sim-
ple circuit like this. First examine the
polarity of the IC; you might have to get a
new one if it had been tested while the
wrong way round. Then check the polarity
of the diodes, the zeners and the clectro-
Iytic capacitor C1. Check that the two
transistors have been inserted onto the
board the right way round. A digital
multi-meter should be used to check pin 5
of the 1C which should be at 6 to 8 volts
and the neon lamp flashes when the ring
comes. If the neon lamp works and the
voltage is there, check that the piezo-elec-
tric transducers are not turned off because
switch 8 of the DIL switch is closed. If
switch 8 is in the open position, fiddle
with the pitch and the volume knobs until
you get the sound. To play safe, turn the
two knobs to the middle position, get the
ringer to ring first and then tune the pitch
and volume to something you like. The
two chosen piezo-clectric transducers are
loud enough for the majority of us. If
your environment requires very loud vol-
ume, you could replace the transducers or
connect it in parallel with a Motorola
piezo-clectric tweeter horn.

It is time to mount the pc board, the
transducers, capacitor C3 and clamp the
Telecom cable. Capacitor C3 is fixed onto
the floor of the box with double-sided
spony tape. The two transducers should be
glued onto the centre of the box as shown
in the picture. Don’t use double-sided
tape as it will absorb a lot of sound from
the transducers. Next put the pc board
onto the rear panel with the DIL switch
sticking out through the rectangular hole.
Depending on how much you want the
DIL switch to stand out from the rear
panel, the pc board may have to be placed
a few millimeters away from the rear
pancl. The quickest solution is to use
multi layers of double-sided spony tape.
The one you see in the photographs uses
two layers of spony tape. Once the board

is fixed, you can adjust the length of Tele- )

D.C. CHARACTERISTICS

Vpp =6 V: Vgg = 0; foqc = 64 kHz; Tamb = —25 to + 70 ©C; valid enable conditions at FD! and FDE;
unless otherwise specified

parameter symbol | min. typ. max. unit
Supply |
Operating supply voltage Voo Vgg+0,1 | — 8,0 Vv
Standby supply voitage (note 1) Vsg 3,9 48 57 \
Supply voltage for automatic swell reset (note 2) | Vas - 0,5vgg | — Vv
Operating supply current (note 3) llpp | - 110 140 pA |
Standby supply current ' | |

at Vpp < Vgg (note 4) lisg |- |3 |8 HA
inputs ‘ ! ‘ f !
Input voltage LOW (any pin) . ViL |0 l - | 0.3Vpp ! Y
tnput voltage HIGH {any pin) [ Vi 0.7Vpp | - Vpo v
Puli-gown circuits of inputs ' ' ‘ ‘
FDE, RR1, RR2, DM, IS1, 1S2, TS1, TS2, FL, FH ; |

pull-down resistance with input at Vgg [ RiL - 20 - | k2

putl-down current with input at Vpp ] HH - 01 - ! pA
Pull-down circuit of FDI

pull-down current with Ve = 0,3Vpp: {
Tamb = 25 °C i IsL [ 14 23 32 A
temperature coefficient of Ig_ ~algL | - | 05 - %/0C
puli-down current with VEp| = 0,8Vpp ISH - “ 01 |~ pA
pull-down current with Vpp < Vgg ' igx = { 0.1 = A
Current into input FDI {note 5) LRTTS = = | 0.2 mA
Outputs ' '
TONE, OPT ,
Output sink current , ‘

atVo =05V loL 1 2 - mA
Output source current

at Vo = Vpp—0.5V -loH 1 2 - mA

i T mEmt_ | =
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4*—7“ o oY . '—‘f— __ : ETI-288 — Parts List

W Resistors
1 .
% PIN 2 emm—— 1kD88D0k U il :235 — (all 1% 0.25W unless stated otherwise)
= = 1K
1 8 4§ = 680K
5
2 ¢3 ¢” 100c €6%Pr2 6! P
' . .
6V8 7 ) 27K
N .
A 233n C@e L ....500K (pot)

10K (pot)

1Ll 'ﬂ*c e
22uF/63V (electro.)
vz . .33nF (Green}
PXE2 1uF/250V
(Philips MKT-P 330 40)
[0 SNSRI 56pF (ceramic)

Semiconductors

PXE1
ZD1. 62V Zener diode
(Philips BZWO3 series)
ZD2.. 6V8 Zener diode BZX85
series
Q1,Q2............. BC546 npn bipolar

Miscellaneous

A plastic box as shown in the photography
(Hi-Com part No. HB-0010). Two low profile
piezo audio transducers. A low voltage
(110V)panel mount type, neon lamp with built
in limiting resistor. a metre long Telecom cable
and a line plug, a Telecom double adaptor. A
8-way DIL switch and half a metre of hook up
wire. Two plastic knobs to fit the pots.

Estimated price: $40

com cable to be in the box to give a mini-
mum of stress to the soldered joints. Then
squeeze the clamping grommet into the
hole to clasp the cable firmly. Plug the
unit into the Telecom socket through the
double-adaptor. Turn the bell volume on
your phone to minimum and that on the
ringer circuit up to maximum. Immediate-
ly, you have got yourself a warm, person-
al, friendly sound whenever your line
rings.

If the ring current from the exchange is
weak, the unit may only beep once,
instead of a continuous bleeping through-
out the entire period of ring. This can also
happen if you have multiple phones all
connected to the same socket without a
proper re-balance of the impedance on the
line by a Teleccom technician. The proper
way to cure this problem is to call a Tele-
com technician to match the impedance of
the line again for you. An improper but
quicker way is to replace the 22 uF ca-
pacitor (C1) with something smaller. 10uF
or so. A smaller capacitor requires less
charge to build up to the same working
voltage, hence reduce the charging period
needed by a bigger capacitor. The only
draw back may be the volume output of
the oiczo-clectric transducers. It would be
reduced as a result of less encrgy stored in
the smaller capacitor. [ ]
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AMATEUR BARGAINS e AMATEUR BAR(
Huge Amateur $avings all this month!!

With every Hand-Held sold this month we're ~ fyono-neld Sean

giving away a FREE Welz Power
Meter valued at $29! ...

The $100
Yaesu bonus offer!

You won't believe your uck' The incredible Yaesu
FT-209RH 2 metre hand-held is now better value than
ever. With every FT-209RH sold we're giving away a
FREE battery valued at $98.90!! Yes, you can now
have all the features and quality of Yaesu at the
lowest price ever! With up to 5 watt output (3.7W with
FNB3 battery) 10 memories (it even remembers the
repeater split), keyboard entry for everything, huge
range of scanning options and much, much more!

EEm ‘599

This'll make lite easy! Suits all Yaesu

transceivers with scanning function.

- Has 8 pin plug for easy hook up and

Play |f safe -— the compact design makes it easy to
hold for long periods. 500 ohms

bl’ighf Spal’k! impedance. Cat C-1116

We realize that you amateurs are a
bright lot and we'd hate to see your
base stations zapped out. So here's a
great value station protector! The Welz
Coax Lightning Protector. Fits easily to
your antenna system and it'll absorb
that surge if your antenna gets zapped!
Cat D-5210 I

Huge Mobile
coaxiaL LIGHTNING SOVI nQ!

S”"Gé :‘g’;&’” ; (™™ Here's value! The MMB-21 Mobile
A g Bracket to suit the FT-203/209/709
OISCHARGE VOLTAGE DCISOV transceivers — and it's 2 PRICE!l

Saves your equipment slopping all
over the car and saves you money to

= WELZ ~-

FNB-3 NiCad Battery valued at ‘98 S — T G B e
Cat D-3506
l H h ONLY $4985 WAS $29.95
Below cost and-held Power now $4 495
charger!! | Talk’s Cheap!! 1 "
Just what your mobile needs! The PA-3 The perfect way to check the power p' * /2 PRIGE."
Car Charger is intended for operating output of your hand-held — anywhere  It's BELOW COST! The Yeasu YM24A
10.8 volt transceivers from a car between 6 metres and 70cm!! Famous  Speaker Mic. An 8 ohm speaker and More below cosf
cigarette lighter socket. Inciudes Welz brand so you know it's quality. 2k microphone all rolied into one! The .
charging as well as power and now it's  Simply replaces your antenna and you 6 pin plug suits all FT207/FT208 mobllesl
BELOW COST! Suits FNB-3 pack as get a direct readout of power! transceivers and the mounting bracket °
well as older style transceivers. Cat Q-1343 is attached to the mic. CatC-1111 We've done it again! The MMB20
Cat D-2899 This P Mol mobile bracket is designed specifically
Spasnete \ for the FT757GX. Allows mounting in
sofd this month!! either standing or slung position with
three different mounting angles!
Cat D-2949

JusT

T I\ \

L
NER S
@0 WAS $62.65

Now ony $2 995

% WAS $54.95
N w299 E

¢ All mode, all band super fransceiver

Take a bow Yaesu! The FT767GX is everything when it

comes to transceivers. If a transceiver could get up and dance this
one would be the Prima Ballerina! The very latest in technology so
you can drag in those illusive signals or to make sure your signal is
heard above the QRM. All modes on ALL amateur bands,
continuous coverage triple conversion superhet receiver, built-in
automatic antenna tuner, die-cast aluminium and ducted cooling
giving an incredible 30 minutes output at full power and much,
much more! Try Yaesu at DSE — the advantages are easy to see!
Cat D-2935

Specifications

Receiver: 100kHz to 29.9999MHz, 50 to 53.999, 144 to 147.999,
430 to 439.999MHz

Transmitter: All WARC bands to 30MHz, VHF and UHF as above.
Output: 100W (AM 25W carrier) on HF, 10W (2.5W AM) VHF &
UHF

Antenna Impedance: 20-100 ohms HF (nominal 50 ohms),

50 ohms UHF/VHF s
Emission: J3E, A1A, J1B, A3E, F3E
Sensitivity: 0.250V (SSB/CW/FSK, 1.5-450MHz, 10dB stn/N)

Includes 2m, 6m & 70cm
and auto antenna tuner modules




Even Our Competitors Agree!!

“We all know that the world’s hest selling Electronics Kits
are fl'()m H EATH KIT - ’ ’Jack O’Donnell — Managing Director, Altronics.

And Now They’re Even
Gheaper!

Heathkit

The Weather Detector!

The Digital Weather Computer displays everything from
wind chill factor to indoor/outdoor temperatures, to wind
speed and direction with accurate 16-point compass
resolution. It even has microprocessor controlled memory
for data storage by date and time! Yes, you can compare
minimum and maximum readings from indoor temperature
to peak wind gusts. No sports or outdoor person should be
without one! But what's best is; You can build it yourself!

fg?;g?sgzckm year calendar. ® Four digit accuracy. ® WAS s] ] 00
.

Barometer. ¢ Thermometer. ® Wind vector. ® Memory.
Compact size. * Solid oiled walnut cabinet. Cat G-2000 Nuw

4 Position Coax Switch Cantenna Dummy Load Audio Signal Generator Hero’s Already Saving!

Route up to 4 antennas or Ideal for on-air testing without any Economy plus! A quality piece of test  Hero Jr is the most advanced robot

interconnecting equipment at the RF escaping (ya gotta watch those gear that's essential for all audio and  we've ever seen — and you can build

touch of a dial. Switch from one RF sneaky little RFs). 1kW dummy load digital circuits. 10Hz to 100kHz range it yourself. A great way to learn

source to any other while grounding in a 4 litre can with less than 1.5:1 with both sine and square wave about the future. Hero Jr is

all outputs not in use. Handles 2kW VSWR up to 450MHz. (Transtormer output. Battery operated (not preprogrammed, it'll wake you up,

PEP. Build it in a night! Cat G-3010 oil not supplied) Cat G-3015 supplied). Cat G-4010 remember all those things you keep

S forgetting (like anniversaries, etc.)

Program Hero Jr with its own keypad

51 5995 or with your home computer*. It's
battery operated and right now we're
giving a FREE M-1156 transformer
with every Hero Jr sold. You'll SAVE
$69.95. Cat G-1005

* With optional
accessories

Quality RF Generator Abrasion Free Cleaning Laser Technol
Here's value and quality — all rolled Clean virtually anything ultrasonically ideal for schools, clubs, colleges,
into one! Modulated and un- — without abrasion — components, etc. The Laser Trainer is the perfect
modulated signals from 310kHz to jewellery, coins...even dentures! With  way to learn. Uses a HeNe gas laser
110MHz with calibrated harmonics to  150mm x 100mm tank you can to generate intense coherent light. It
220MHz. Hobbyist or technician — professionally clean those precious even includes receiver/monitor for
you can‘t do better! Cat G-4005 items without fear of damage. (not measuring signal strength and built-
suitable for pearls or turquoise) in amplifier for sound transmitted
Cat G-2010 over the laser beam! Cat G-2020

Requires Requires 115V Transformer
115V
Transformer

299

—~—

Save Money With The R4-C  Portable FM Deviation Need 115 Volis? 50% MANUAL SAVER!
Bridge Meter Our M-1156 stepdown transformer is

A must for all hobbyists and Anyone who works with FM will Ideal for powering many of the Don’t know if this is the kit
technicians! Don't throw out those appreciate this! Quickly; and Heathkit projects and it's amazing 1. Is it too hard?
old unmarked components. Check accurately measures deviation from  value! With 240 volt input and 60VA 0u want. IS It 100 har

them with this R-L-C bridge. Build it 2 to 75kHz over the range 25 to capacity. Fitted with US style two pin ’ )
in about 4 hours! Resistance; 10 1000MHz. Can be used in-line for socket and fully enclosed for safety! eve gm mﬂ answer: Buv
ohms to 10M. Capacitance; 10pFto  continuous readings or used as a Cat M-1156 the Heathkit manual for the

10uF. Cat G-4025 portable ‘in-field' test unit! Cat G-4000 56995 proie":t vkou think| ou w:nt
: - ~— chack it out. It you buy
the kit we’ll refund half the

manual cost. Trust DSE!




IG NEWS ¢ BIG NEWS *BIG NE
EVERY ISSUE OF ETI.

Announcing the best news in
electronics magazines since
Wireless Weekly started
back in the thirties!

If you're a regular Dick Smith Electronics customer, you can get your copy FREE:
you could save up to $42 at current prices (per annumj!

That's right: the current issue, as soon as it's released — not last month's or a left-
over copy. Exactly the same as the one you'd buy at the news-stand.

Why?

Simple! We want to say “"thank you" for supporting Dick Smith Electronics. And for
supporting Australia.

When you buy your kits, your components, your tools . . . when you buy anything
from Dick Smith Electronics, you're helping the Australian Electronics Industry.
You're directly helping to keep over 600 Australians employed. And through our
suppliers, and their suppliers, that adds up to thousands!

And that’s good for all of us.

What's a regular Dick Smith Electronics customer? Your local DSE store manager
will know. You'll probably be known by name. Or at least by sight. And they'll know
that those dollars you spend to enjoy your hobby are mostly spent at a DSE store.

Obviously, we've given our store managers guidelines. But to be classed as a
regular customer is easy — if you're a regular customer!

DS Xpress customers: You don’t miss out!

Any DSXpress customer who regularly orders $70 or more per month will
automatically be entitied to the free magazine. We'll simply include it with the order
that meets this figure (our computer will tell us whent)

This exclusive offer is available only from Dick Smith Electronics, and commences
with this (June 1987} issue.

* Offer expires June 30th, 1987




e NICAD SAVINGS © NICAD SAVINGS ¢

GET UP TO 400 CHARGES OUT
OF OUR HEAVY DUTY NICADS.

Ideal for all your toys, radios...

Why buy Nicads?

You should expect at least 400 charges from a NiCad
battery. If looked after, this can easily be doubled. Taking
worst case, each charge for a "AA” cell costs about 1¢c
(electricity costs are negligible). Compare this to 400 dry
batteries at about 60c each. . . the savings are enormous!

But there’s more!

A NiCad cell holds its voltage virtually constant over 90% of
the discharge cycle. A dry cell starts dropping voltage
immediately. You don't get the same “drop off” in a NiCad
as a dry cell. Therefore motors continue to run at the correct
speed, lamps glow at the right brightness, and so on — very
close to complete discharge.

And even more!

The internal resistance of a NiCad Cell is much lower than a
dry cell. (less than 0.05 ohms Vs 0.4 to 0.8 ohms) Therefore
devices which require high currents (e.g. photoflashes, high
torque motors, etc) are much better off with NiCad cells than
dry cells.

Still not convinced?

You can get much higher continuous current ratings in a
NiCad cell than a dry cell. While not rated the same way, a
dry cell discharged at 90mA is considered “flat” (1.1V) after
approx. 2.5 hours. A NiCad cell lasts almost 5.5 hours
under the same conditions. Even under non-continuous
discharge conditions, the NiCad cell wins hands down:
because the NiCad can be re-charged between uses!

PTYLTD

Battery Packs

Oty Type Cat No. Price

4 x AA 500mAh S-3150  $16.95
2xC 1.2Ah S-3152  $15.95
2xD 1.2Ah S-3154  $16.50
4 x AA 600mAh S-3160 519.95
2xC 2.0Anh S-3162  $24.95
2xD 4.0Ah  S-3164 527.95
Extra Heavy Duty NiCads

Type Cat No. Price

C 20Ah S-3311  $14.50
AA 600mAh S-3312 $5.50
D 4.0Ah - $-3310  $14.50
Sub C Fast Charge 5-3324 $6.50

LCHARGERS e SAVE ON CHARGERS * SAVE ON CH

' Charge up to 4 batteries at a time

Eveready NiCad
Charger

Multi-size (AA, C, D or 9V) NiCad
battery charger. Takes two 1.2V
cells at a time or one 9V. Complete
unit including plug-pack: nothing
extra to buy. catm-9s1s

32750
Multi-cell Charger

— AA, C, D, 6V or 9V. AND you
can also charge AAA, and button
cells too! But there's more: a test
meter to check NiCad voltage
under load — the only way to
check your battery properly. Fully
approved plug-pack included.

Cat M-9518




ALL YOUR REGEPTION PROBLEMS
SOLVED... AT DICK SMITH ELECTRONICS

THE MAST

If reception’s not the best, get your antenna up
above the noise, up above the obstructions!
This 9 metre 3-section telescopic mast will do it:
and it comes complete with all mounting
hardware. Accepts virtually all TV antennas.

Cat L-4520 $1 1 o

THE GUY WIRE

Ultra-strong plated steel guy wire to hoid mast
up against mother nature: breaking strain is
greater than 10 tonnes. 180 metre roli: just right

for mast installation. Cat L-4564 s I I

THE TURNBUCKLES

There’s no safer way of making fast the guys.
Turnbuckles allow fine adjustment of tension to
ensure mast is vertical, too. Heavily plated,
8mm size (934mm long). Cat L-4544 $1 65

THE WIRE CLAMPS

Gives the safest, strongest method of tying off
guy wires. Minimum strain, no kinks to becom
weak points. Use wherever guy wire ends.

Cat L-4522 70¢

THE THIMBLES

Makes guy wires follow wide radius wierever

they change direction (eg at top and pottom) to
avoid creating weak points. A must for safety —
and they're so cheap! Cat L-4530 o¢

THE DYNABOL

Use for anchoring the guy wjtes into cgncrete,
etc. Two styles to choose frym — one/standard
hex nut type and the other fvith “eyg/ for taking
turnbuckles or guy wires.

10mm Hex Head:Cat L-45%0. Pack gt 3 5295
Eye Type: Cat L-4575 Paclf of 2

$9)95

1]
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THE ANTENNA

No, we haven't shown the antenna — because
the type is up to you! VHF, UHF Band 4, UHF
Band 5, Combined VHF/UHF, FM Radio,
metropolitan, fringe... there's a huge range to
suit from — but one will be just right for you.
See next page for just some of our value-
packed antennas.

THE MASTHEAD AMP

If you're scratching for that last bit of signal
(because of area, ghosting, etc) a masthead
amp often works wonders. Amplifies signal right
at antenna — and it Is especially designed to
minimise CB interferencs, t00. 24dB
gain,includes power supply and amplifier unit.

Cat L-4200.
*75

THE LEAD-IN

Choosing the right lead-in makes a world of
ditference. In strong signal areas, 300 ohm
ribbon is usually fine, but for best results you
need our low-loss 5C2V low-loss air dielectric
coax. Black coloured to minimise UV damage.

Cat W-2082
75¢

THE ROTATOR

Trying for a number of stations? If you're on the
fringe, a rotator will allow best aiming. Simply
clamps to mast and antenna, needs only three-
wire control cable. Includes rotator and inside

control box. Cat D-5005

THE SPLITTER

Wanf\to run more than one TV? You need a

. Choose from two or four way, coax or
lead-in type. For example, 100k at the low
price o\our 2-way coax-type splitter! Cat L-4270

$975
SOCKET

Makgs a neat\professional tinish at low cost.
Moury on skirting board wherever you want TV

outlet Caty.-4504
$475

DO IT YOURSELF:
YOU BET! %

Why pay big $$$ to have a TV antdqna
installed — when it's so easy to do i v 2
yourself. Our specially written guide sPQws
how: what to do, how to do it, everything® Cat B-6010
And the price? Just 50¢! (Or buy any TV ¢
antenna or mast and we’ll give you a copy!) 50

&

»




DSE — working in New Zealand for Hobhyists — $ave!!

Security Saver!
Save $24 on our
fantastic 8 Sector Home
Alarm Kit! If this were a
commercial unit you'd
pay hundreds of $3$
more. Features 2 instant
and 6 delay sectors,
security key, inbuilt
battery backup and
more!! Cat K-3424

SN22 5

Budget Alarm

Where eise couid you
get a quality 4 Sector
Alarm at this LOW
price? It's the bare-

build a complete
system for the home or
office around it! And
nothing gives you bette
value. Cat K-3254

Multimeter with

Buzzer
The hobbyist's workmate!
Amazing value Multimeter
with Audible Continuity
Tester. Has battery checker,

10A DC range and high
sensitivity (20K ohms),
mirrored scale and that
famous DSE LOW price! $N22995
Cat Q-1022
—

r DSE Solder Station

Yes, the incredible DSE
Workstation with adjustable
temperature control is now
the best value yet! Puts an
end to all those soldering
hassles for a truly

professionat finish. Comes
with lightweight iron holder,

sponge and comprehensive
instruction and service sNz
manual. Cat T-2000

Soldering with Gas
Totally portable soldering
— and it even fits in your
pocket! Works just like a
cigarette lighter — uses
refillable butane. Provides
an amazing 60 minutes
heat at an equivalent of
10 to 60 watts.
Detachable cap features
a built-in ignition system.
Cat T-1370

$NZ& Q95
4

Desolder de
Savings!

A must for any tool kit.
Desolders cleanty and

Huge 30 watt rating, fully
self contained 240 voit.
Ideal for workshop,
home, technicians...
anywhere, anytime!

Cat T-1340

PTY LTD

bones sure, but you can

$N26995

professionally in seconds.

$50 off Frequency
Counter

Easy to put together —
and at this price, it's
easy to own! The DSE
1GHz Digital Frequency
Counter. A professional
unit at a hobbyist price.
Kit comes with
everything that's needed
and features even more
than you need.

Cat K-3437

1249

r

SAVE $50

Budget Mini Meter

Here's one Multimeter no
workshop can afford to be withol

it's rugged and reliable!
Cat Q-1010

$NZ1 495

3 off Soldering
Iron

Save nearly $10! Our
super value, high quality
‘Antex’ brand iron will get
the job done — with 25
watts it's hot when you
need it. Reliability with
stainless steel barrel and
copper tip. Cat T-1300

$NZ1995

©
2 price Solder
50mm Roll 200g 1.25mm
Solder Cat N-1619

NOW o
$NZQ)95 5

50n.m Rolt 200g 0.71mm
Solder >

JAUEN
NOW [( =)
$NZQ)95 N

SAVE $10!!

57mm Mini Speaker
The only thing smaller
than this speaker is the
price! It performs better
than a lot of 75mm jobs. 8
ohm impedance make it
suitable for many
purposes. Cat C-2222

WAS
$4.25

NOW
ONILY $N2995

&
"

Fort & Commerce Streets, Auckland City

1795 Great North Road, Avondale

Victoria Rood & Bealey Avenue, Christchurch

Manse & Stafford Streets, Dunedin
450 Anglesea Street, Hamillton

440 Cuba Sheet Alicetown, Lower Hutt

For well under $20 you get an 11
range, 2000 ohm/volt pocket sized
tester. Ideal for general work and

No.1 For Kits -And Getting Better!

4 Input Mixer

A great preamp for
small bands, etc! Use
all four inputs for
guitars or a mixture —
guitar, mic, line inputs,
etc. Lets you select gain
and impedance on
individual inputs. More
features than the locai
movie house! Cat K-3036

NQQ

Takes a lot of
beating!

Save on our Beat
Triggered Strobel
Makes a great party,
dance, etc. Use it as a
conventional strobe or
have it flash to the beat
of the music. Fantastic
for photography — kit
comes complete and
ready to assemble.

Cat K-3183 SN26995

Electronic Marvel

ut.

Get a grip on your work
The mini vice from Arlec
attaches to any table, bench '
etc and leaves your hands
free for the job! 50mm jaws
open to about 60mm for the
really big jobs. |deal for
cutting, filling and test
applications. Cat T-4748

$NZ1 495

15-30 voit M/Tap Transformer
Great for a thousand and one
projects! The DSE 2155

transformer with 15, 17.5, 20,
24, 27.5 and 30 volt tappings
at 1 amp. With solder lugs for
easy connection. Cat M-6672

SN22450

Circuit Saver

There's real savings on our
PCB Marker Kit! deal for
those quickie boards where
there’s no photo facilities
available. Comes with two
coloured pens and eraser in
hand plastic wallet. Cat T-5175

SAVE OVER $7
A $Nz4q 495

<9

07) 389974  Crv Khyber Pass & Park Rds. Newmarket 09) 393 192
09) 886696 26 Eost Tomakl Rood. Papatoetoe 09) 278 2355
03) 50 405 16 Lydney Place, Porirua 09) 37 6654
024) 74 1096 289 Cameron Rood, Tauranga 075) 87074
(071) 39 4490 154 Featherson Street, Wellington (04) 739858
(04) 662022  DSX ORDER PHONE LINE (09) 392997

Professional quality at a hobbyists
price. The multimeter which gives
you more. Few multimeters can
read peak-to-peak and RMS — but
this one can. You can even adjust the
pointer to zero for nulling! With a
single range switch, there's no lead

swapping. Cat Q-1143 sN28995

$NZ1 295

Negative lon
Generator

You can't be positive
about anything — but
they say these things
help you feel better.

Cat K-3333

$NZ3950

VCR Simulated
Stereo

The DSE Dynamic
Noise Reduction
System is the ideal,
inexpensive way to to
reduce hiss AND add
simulated stereo to
your mono VCR! Easy
to build and set up.
K-3423 -

Economy Wire
$tripper

We've stripped over
25% off the price of
our Economy Wire
Strippers. Save heaps
of time on those
projects with this
versatile tool. With
large adjustable
range and hardened
jaws! Cat T-3630

$N2595

Qualily pliers
with cutting blade

Quality Side Cutting
Pliers — $7 oft
normal price!
Insulated handles
and quality
construction make
them ideatl for
servicemen,
electricians,
hobbyists, etc.
Cat T-3270




Local Area VHF/ Ghost Buster Phased Array: the Fantastic Music
UHF Who ya gonna call? DSE, of course — blg gunsl _x AnfennO

for this superb ghost buster antenna.

High front to back and side ratio means For long distance =
minimum ghosting — great for problem (deep fringe) ﬁl‘el? agr:e:t}tsid?eu;ri?én%?t{:iss)u:';se'lz%uent
reception areas. Suits VHF and band 4  reception this phased model is ideal — and it suits economy
UHF. Cat L-4023 :lr;ivt;: r?db\jagtv- For ™" 300 ohm ribbon. Cat L-4064
/ {channels 6 and up), e
$ perfect for country S

3995 — viewers watching city
ichannels — or city
Reasonably close to the station? You yiewers watching the |
don't need a big antenna. This economy I

VHF model will give you a great picture $

o e bdd idencal” 999 99 *34°

Band 4 UHF Band 5 UHF Super Band 5 UHF Go-Anywhere Mini
Similar to the Band 4 model, but cut with TV/FM

shorter elements to suit Band 5

(channels 39 to 69). A lot of local Folds up for transportation — so it suits
translators are being put into this band the caravan and camper just as much as
— check with stations to find the band in the flat dweller. Folded dipole design
your area. Cat L-4035 suits all VHF channels, can be horizontal
$ 95 or vertical polarised and comes with 300
79 ohm ribbon. Cat L-4026

\ $4995

$4995

For long distance UHF reception — deep

Already have'a.good VHF antenna pp? fringe UHF can be dramatically

Why replace it if all you want to do is 54495 improved with this one. 16 elements and
watch SBS or local area translators on 15 element reflector gives you the edge
band 4. Fold-out reftector for maximum in picking up that elusive signai.
performance. Cat L-4040 Cat L-4045

STORE LOCATIONS

NSw ACT

Swift & Young Sts. Albury (060)21 8399 96 Gladstone St Fyshwick (082)80 4944  Cnr Pacifc Hwy & Kingston Ro Underwood (07)341 0844
T55 Terrace Level Bankstown Sq (02)707 4888 VIC SA

Shop 1. 65-75 Main St Blacktown (02)871 7722  Creswick Rd & Webster St Ballarat {053)31 5433 77 Grenfell St Adelade (08)232 1200
613 Princess Hwy Blakehurst (02)548 7744 145 McCrae St Bendigo (054)43 0388  Main South & Flagstatl Rds Darlington (08)298 8977
Oxford & Adelade Sts Bondi Junction (02)387 1444  Shop 46.Box Hill Central Man St Box Hill {03)890 0699  Shop T25, Elzabeth City Centre  Elizabeth (08)255 6099
Shop 2. 1B Cross St. Hawthorn Rd & Nepean Hwy East Brighton (03)592 2388  Man North Rd & Darlingion St Enfield (08)260 8088
Warringah Mat Brookvale (02)93 0441 260 Sydney Rd Coburg (03)383 4455 24 Park Terrace Salisbury (08)281 1593
Campbe'town Mall Queen St Campbelitown (048)27 2199 1150 Mt Aexander Rd Essendon {03)379 7444 WA

Shop 235, Archer St Entrance  Chatswood Chase  {02)411 1955 Nepean Hwy & Ross Smvin Ave  Frankston (03)783 9144 Whart St & Albany Hwy Cannington (09)451 8868
147 Hume Hwy Chuilora (02)642 8922  Shop 9 110, High St Geelong {052)43 8804 66 Acclaice St Fremantle (09)335 9733
164 Pac fic Hwy Gore Hill {02)439 5311 291-293 Elzabeth St Meibourne City {03)87 8834  Wilkam St & Robinson Ave North Perth (09)328 6944
315 Mann St Gosford (043)25 0235 Bridge Rd & The Boulevarde Richmond (03)428 18614  Rainc Square, 125 Wilkam St Perth City (09)481 3261
4 Florence St Hornsby (02)477 8633  Shop 2. 141 Marcondah Hwy  Ringwood (03)879 5338  TAS

Elzabeth Dr & Bathurst St Liverpooi (02)800 9868  Springvalc & Dandenong Rds  Springvale (03)547 0522  Shop 40A, Lower Leve

450 High Street Maitland (049)33 7686 QLD Cat & Fiadle Arcade Hobart (002)31 0800
621-627 The K ngsway Miranda (02)525 2722  157-159 Ehzabeth St Brisbane City (07)229 9377 NT

173 Maitand Ra, Tighes Hi Newcastle (049)81 1896 166 Logan Rd Buranda (07)391 8233 17 Stuart Hwy Stuart Park (089)81 1977
Lane Cove & Waterloo Rds North Ryde (02)88 3855 Gympe & Hamiiton Rds Chermside (07)359 8255

George & Smith Sts Parramatta (02)889 2188  Queen Eizabeth Dr & Bemard S Rockhampton (079)27 9644 Y -

The Gateway Hgh & Henry Sts  Penrith (047)32 3400  2nd Level Western Entrance Visit our new Elizabeth (SA) store

818 George St Railway Square (02)211 3777  Redbank Shopping Plaza Redbank (07)288 5599

125 York St Sydney City (02)287 9111 Goid Coast Hwy & Welch St Southport (075)32 9863 — Now open at

Treloar's Bldg, Brisbane St Tamworth (067)88 1711 Bowen & Ruthven Sts Toowoomba (078)38 4300 Shop T25’ Elizabeth c"y Centre

263 Kera St Wotlongong (042)28 3600  Kings Rd & Woolcock St Townsville (077)725722 Ph: 255 6099

Dcar Customers,
Quite often, the products we advertise are so popular they run out within a few days, orunfor seen circumstances might hotd up shipments so thatadvertised lines are notin the stores by the tme the
advertappears. And very occasionalty, an error might slip through our checks and appear in the advert (after all, we'rehuman too!) Please don'tblame the store manager or staff: they cannotsolve
adock strike on the other side of the world, nor fix an error that's appeared in print. If you're about to drive across town to pick up an advertised line, why not play it safe and give them acallfirst... just
in case! Thanks. Dick Smith Electronics.

MAJOR DICK SMITH ELECTRONICS AUTHORISED RESELLERS

NSW:» Ballina: A. Cummings & Co. 91-93 River St, 86 2284 » Bowral: F.R H. Electrical, 28 Station St, 61 1000 » Broken Hill: Hobbres & Electronics, 31 Oxide S1, 88 4098 » Charlestown: Newtronics, 131 Pacitic Hwy, 43 9600 Cofts Harbour:
Cotts Harbour Electronics. ghoo 3.Cofts Harbour Mall, Park Ave, 525684 » Deniliquin: Deni Electronics, 220 Cressy St, 81 3672 » Dubbo: Mavins Electronics, 35 Talbragar St, 82 8500 » Gosford: Tomorrows Electronics 8 HIF), 68 Wilham St,
247246+ Inverell: Lyn Willing Eloctronics, 32 Lawrence St. 22 1821 » Leeton: Leeton Record Centre, 121 Pne Ave, 53 2081 » Ridge: Lightning Ridge Newsagency, 40A Morilla St, 29 0579 » Lismore: Decro, 3A/6-18 Carnngton St,
21 4137 » Port Macquarie: Hall of Electronics, Horton Centre, 124 Horton St. 83 7440 » Orange: Fyle Electronics, 173 Summer St. 62 6491 » Springwood: Wellington's Electrical Discounts, 115 Macquarie Rd, 5t 4888 *Taree:Brad's
Electronics Shop 6. Cric Cinema Centre, Pulteney St. 52 6603 *Tumut:Tumut Electronics, Wynyard St, 47 1631 » Tweed Heads: Stuart Street Electronic Sales, Stuart St. 36 5744 » Ulladuila: Pauls Electronics. 10 Wason Sireet, 55 3989
* Wagga: Phillips Electronics, 60 Forsyth St, 21 6558 » Windsor: M & E Electronics, Shop 7, Mc Ewans Arcarde, 206 George St. 77 5935 »Young: Keith Donges Electronics, 186 Boorowa St, 82 1279 VIC: » Echuca: Webster Electronics
220 Packeham St. 82 2956 » Mildura: McWidhams Electronics 110A Langtree Ave, 23 6410 » Morwedt: Morwet! Electromcs, 95 George St. 34 6133 » Rosebud: Pentronics, 1243A Nepean Hwy, 86 7688 » Shepparton: GV Electronics Centre,
94 High St. 21 8866 QLD: *» Bundaberg: Bob Elk:n Eloctronics, 81 Bourbong St. 72 1785 » Caims: Electronic World, Shop 27, K-mart Westcourt Plaza. 51 8555 » Caloundra: Hume's Electro-Mart. 9 Tay Ave, 91 4270 » Giadstone:
Supertronics, 9 Tank St, 72 432t » Mackay: Stevens Electronics, 42 Victoria St. 51 1723 » Maryborough: Ketler Electronics, 218 Adelaide St, 21 4559 » Mooloolaba: Mal's Eloctronics, Shop 4. 129 Brisbane Rd, 44 6588 » Mt Isa: Outback
Eloctrontcs, Shop 71, Barkty Hwy, 43 3331 » Nambour: Nambour Electronics, Shop 4, Lowan House, Ann S1, 41 1604 » Noou Heads: Sunshine Phone Systems, Shop 2, Forun Centre, Sunshine Beach Rd, 47 4444 » Rockhampton: Access
Electronics, 15 East SI 21058 » Townsville: Tropical T.V., Vincent Vitlage, 79 1421 SA: s Mt Centre. 5 St. 250400 » Whyalla: Eyre Eloctronics. Shop 2. Forsyth St. 45 4764 WA: » Abbany:
Micro Electronics, 133 Lockyer Ave, 41 3432 TAS: » Launceston: Wills Electronics, 5A The Quadrant, 31 5688

,/'/575’

— ORDERS OVER

-_MESS ORDER SERVICE  FREE DELIVER
Order Value Charge Order Value Charge

POST & $5.00 — $9.99 $2.00 $50.00 — $75.00 $6.50

PACKING $10.00 — $24.99 $3.50 $75.00 or more N A.

CHARGES  $25.00 — $49.99 $4.50 BGB == s

Terms avalabe to approved applicants T===a P.O.Box 321, North Ryde N.S.W. 2113
iéguiéo&ir;.‘grgc‘l.llﬁ!g:xll‘;lgz available through VISA == Tel: 888 3200

Offer concludes 30/6/87 or until stocks last. Prices can be increased without notice due to fluctuations in
currency, high interest rates, government and imports.




Project 1535

MOTION DETECTOR

Want to detect some motion? This project shows you how.

THIS PROJECT USES a dedicated inte-
grated circuit to detect movement of ob-
jects in front of its sensing area. The IC
has an optic sensor built onto the sub-
strate along with all the signal processing
circuitry. In order to pass light (the sens-
ing medium), the body of the IC is trans-
parent. The "works’ are clearly visible and
this is a good representation of how inte-
grated circuits arc fabricated. The kit
would make a good instructional project
for schools.

The detection system uses changes of
light level as the triggering medium. It
mcasures the mean ambient (in the region
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Marshall Gill*

of 10-1000 lux) and uses this as the refer-
ence but gives an alarm state if the level
suddenly changes. Without any lens sys-
tem, the naked IC can sense movement up
to 2.5 metres. It will also operate in the
near infrared region but at a much re-
duced range.

As well as the ability to sense light. this
circuit has a built in ‘whooping™ alarm
sound generator. This will directly drive a
small loudspeaker but in this project, a
single transistor amplificr has been added
to give greater volume. A relay circuit has
also been implemented to give additional
alarm switching features. By the addition
of a lens system, the range can be greatly
increased. Although this project suggests
the use of a small simple lens, larger more
claborate optical systems could be tried.
The lens is placed at a spacing of its focal
length from the sensor.

Modes of Operation

The device has two modes of operation.
The first, the alarm mode as described
above, detects changes in the mean ambi-
ent light level within the range of 10-1000
lux. The other mode is termed the search
condition. A small lamp is used as the
light source. The IC itself has an output
specifically designed to provide the power
to the lamp. It flashes on and off at a slow
rate around 2.5 Hz. If the IC detects the
flash from its own lamp, either directly or
as a reflection, this flash rate increases to
around 25 Hz. If the light source remains
visable to the detector, it will keep retrig-
gering to this high rate. If not. it will re-
vert to the lower rate. The alarm sound
generator simultancously outputs its war-
bling signal at the same rate. In this
mode. the relay operation is disabled. In
this basic state, the mode of operation is
of little use as an alarm function. It could
be put to use in the case of a self pro-
pelled toy vehicle to detect close proximity
to a wall or other object. The change in
rate of the signal would have to be de-
tected to perform some control function.

Uses
The kit was conceived mainly as an educa-

@ Dick Smith Electronics e}

Motion Detector
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tional, fun experimental project but could
be employed in a more serious role if the
user understands its limitations. Unlike in-
frared. ultrasonic or radar detectors, this
system uscs available ambient light as it’s
dctection medium. As a result, sharp
changes in the ambient may result in false
triggering. It is for this rcason that it is
not recommended as part of a burglar or
safety alarm system. It could however be
used in such an application as a doorway
entrance detector for shops, etc. As a sclf-
container battery operated battery oper-




VMotion Detector

ated unit, it could be a portable, no fuss
people detect alarm for when you leave a
room or area unattended. It would be
good as a ‘kid’ dctector for the times they
cnter areas out-of-bounds.

Construction

The way in which the system is used is up
to the individual constructor but we have
suggested a H-2835 Zippy box as the
housing.

Load, trim and solder all components
shown on the component overlay diagram.
Insert and solder the switch so that it is
flat on the board. Connect short lengths of
hookup wire for the speaker and supply
leads.

Case

The circuit board is sccured on the Zippy
box lid. Holes have to be drilled for
mounting. Usc the front panel label as a
template to mark the points with a sharp
pointed tool. Mark only the corners of the
switch cutout. Drill two 3 mm holes for
the screws through the board and two
2 mm for the swtich position. The 5 mm x
11 mm slot required for the switch toggle

The circuit board

can be cut using a piccing saw and or a
needle file.

Depending on the lens used, drill a hole
appropriate to its diameter. After the
holes are cleaned of burrs, the front panel
label can be carefully glued to the lid.
Make sure it is aligned properly before

pressing into final position. Push out the
holes by using the rear shank of the previ-
ously used drill as a punch. Use a fine
blade knife to cut out the switch slot out-
line and lens aperture.

With suitable adhesive. glue the perime-
.. of the lens to the panel. If a large lensP

ETI-1535 How it works

The ULN2232 integrated circuit is made up
of several individual functions but these
can be looked at as two main blocks. Firstly
the on chip photo sensor has its own volt-
age regulator, amplifier and detector stage.
The amplifier uses log conversion of the
photo current to permit operation over sev-
eral decades of ambient light in the 10-1000
lux range.

The second block has a timer, clock,
counter, current controlled oscillator and
buffer stages. The sensing system provides
low pass filtering to eliminate inteference
from alternating sources such as fluores-
cent lights. High gain is given to lower fre-
quency changes in ambient light levels. The
steady level of ambient light within the fig-
ures given above is not a factor of the de-
tection system, only low frequencies
changes in this level are registered.

After movement is detected, the internal
timer controls a series of events to output
the alarm sould to pin 1 of the chip. This
‘warbling’ sound is output in the speaker
via the transistor amplifier Q3. The potenti-
ometer VR1 provides a simple volume ad-
justment. After a time-out period, the sys-
tem reverts to the sensing state and re-
mains quiet providing there is no further
movement in its surveilance area.

A second output is provided at pin 3 to
drive a low power lamp. The maximum cur-
rent at this pin has to be fimited to 500 mA.
This output is used in the search mode. In
this mode, the lamp is flashed at approxi-
mately 2.5 Hz. Simultaneously, a random se-
quencer of audible tones are output by the
speaker. Upon detection of its own light
source (eg, from a reflection), the alarm
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state is triggered and the flash and sound
rate increase to around 25 Hz. Operating
under this condition, the system tends to be
more immune to variants from outside light
sources.

Other than providing connections on the
PC board and the relevant switch position,
no extension of this mode has been made.
The relay function is disabled by R8 via
SW1. This simple relay triggering circuit
cannot detect the difference in the two out-
put states. Experimenters who may wish to
pursue this mode of operations may like to
try some form of frequency discrimination

ALARM MODE
{SEARCH MODE
160mA a: 6V [ALARM MODE TRIGGERED
SSmA ct 6V (STANDBY AL ARM MODE

circuit to detect the difference. You may als
like to try various low power lamps.
Remember the maximum current should be
limited to 500 mA so the initial inrush cur-
rent of the lamp has to be considered. Light
emitting diodes can also be driven from this
pin. The link (LK1) shown on the board can
be replaced with a 120 ohm resistor. This
makes the system suitable for use with high
efficiency LEDs such as the red Z-4075. The
photo detector can also be used with IR
leds such as the Z-3235. By using a system
of lens or reflectors, the sensing range
could be increased and controlled.
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( OVER 2500 SOLD!

GPA SUPERMODEM: $395

A revolutionary, new, Australian-made modem for IBM, Apple //c, etc.

"1200/75,
duplex,
auto-answer,
disconnect,

300 Baud full
Hayes-compatible,
auto-dial, auto-
auto-Baud  rate

select, auto-line turnaround,

fully software controlled,

VIATEL, RS232 connection,

optional V.22 1200 Baud full

duplex, mains powered,
microprocessor controlled,
intelligent standalone modem
for IBM, Apple Ilc,

Macintosh, MicroBee and any

computer with a serial port

for under $400......."

GPA SuperModem is at
least 25% cheaper than
any comparable modem!

* Standalone, direct-connect serial
modem

* 6809 microprocessor controlled

* Auto-answer, auto-dial, auto-
disconnect, auto-iine-turnaround

* CCITT V21 and V23

* V22 option, 1200 baud full dup
available now for $190.

* VIATEL software available $35
(Apple/IBM)

* Plugs into any serial port

* Automatic Baud rate selection

* Mains powered & onboard
speaker

* Telecom approved C87/37/1578

* Fully software controllable

* Internal expansion slot

* Computer cables (specify) $30

GPA Supermodem connects to phone and serial port
And, of course, by now you'll know that
we built thousands and they have taken
Australia by storm. Telecom, Westpac,
CSIRO, UNSW are some of our larger
customers. Their responses have been
universally enthusiastic: "Fantastic! How
did you do it for the price?” or "We want
more of them. When will you have more
stocks?" Some of our customers have
bought up to 10 modems at a time!

For the first 3 months of production
demand exceeded supply, but we have
caught up now and SuperModems and V22
boards are now in stock. We have cables
to suit most micros and can advise on the
most suitable software for your computer.
Viatel software is now available for the
IBM and Apple Il+, lle, Ilc. Terminapple

comms software to suit also available.

Telecom Approved
Approval # C87/37/1578

L = J

GPA Supermodem: Note V22 board installed

|
" That's all very well, but |
what do I DO with a |

modem?" |
* WORK FROM HOME:- Interrogate|
your office computer. Send and receive|
messages, text for typesetling, price list]
updates, contracts, advertising drafts etc. |
Interrogate  databases worldwide, e8|
MIDAS, DIALOG, LEXIS, MEDLINEI
etc.
* VIATEL, TELEBROKING, BULLETIN |
BOARDS, USER GROUPS. etc. l
* VIATEL:- Electronic mail, Instant lelexI
at a fraction of the cost. Instant price
updates as they occur on the stockmarket. |
Buy & sell shares with 1% brokerage fee! |
Home banking. Instant gambling on any |
race in Australia through VIATAB. Shop |
from home. Airline and hotel bookings.l
Home education courses. The possibilities
are limitless and exponentially expanding.
The modem adds a third dimension to your |

_ computer that opens up as you explore it.

You have to experience for yourself LheI
magic of clicking betwcen Sydney, Los |

S MICRO-EDUCATIONAL

Instantly, transparently and cheaply.
Culling obscure facts. Interrogating
mighty databases. Buying.  Selling.
Dazzling.

10 DAY FREE TRIAL

This really is a brilliant modem, but the
only way you will ever find out for
yourself is to order one. But you don't
have to take my word for it. You can order
a gpa SuperModem, try it out, and if it
doesn't live up to your expectations send it
back within a fortnight for a FULL
REFUND. NO QUESTIONS ASKED. I
could go on but the answer is to try it for
yourself. We showed this ad to some of
our best customers and they were sceptical
that a $395 modem could do everything
we claimed. But when they bought a gpa
SuperModem they were ECSTATIC. Tt
really is that good.

TO ORDER: Ring me now

on (049)26 4122 and quote your credit card
number for overnight delivery. Or mail
your cheque, purchase order or credit card
number on the enclosed order form. Mail
to Micro-Educational Pty Lid, 8/235
Darby St NEWCASTLE 2300

/=7

| : l
= - —

ORDER FORM

8/235 Darby St Mo T
NEWCASTLE 2300 | xso svatabio

| in KIT form: $299
| VO |

Dear George,

Please rush me
GPA SuperModem/s @ $359 ex/ $395 inc)
for my IBM PC/AppleIIc/Arniga/Mac/BeeI
OTHER on 10
day approval. If I am not delighted with it I
I will send it back within a fortnight for a I
FULL REFUND. Other extras as follows:

V.22 Cable Viatel
$190 $30 siw $35

NAME:

ADDRESS:

P/CODE:

Enclosed please find cheque/ purchase
order/ Bankcard/ VISA/ Mastercard

for §
Add $7 per modem for insured



|
|
|
|

|
|

@MICRO EDUCATIONAL prvim

8/235 DARBY ST NEWCASTLE 2300 Ph (049) 26 4122

Australia's Largest Computer Mail-Order Company

BUY DIRECT...
WITH |
CONFIDENCE

We offer:
* 8 years experience 1
* Overnight courier delivery f
* 10 day money-back warranty

* 6 months full service warranty

* Top quality national brand products
* Competitive prices

* Excellent workshop service

* Friendly phone advice |
* Phone, VIATEL and mail ordering
* AND we treat you like family!

" TOP SELLERS )

3.5" DISKS

EPSON GX 80IIc/ C64

| (5.25 SSDD,$1.30 in 100'S) -

DISKS $1.40

DSDD: $1.80/ $1.70 100's

US made - 75% clipping level. That's the best quality there is!!!
CAUTION; There are some very low quality Asian disks now flooding the market.
BUY THE BEST. Lifetime warranty, Micro-Ed logo, SSDD disks.
These are premium quality, 75% clip, machine-made diskettes.
Made in the US by Wabash DataTech. Suit Apple, Commodore,
Microbee etc. These are the best quality disks in Australia!

You can spend up to $8 each for premium quality diskettes. Ours
cost $1.40 because we sell 1.4 MILLION DISKS A YEAR!

When you shift disks in truckload quantities you get real economies
of scale. Check around. Even the chain stores are dearer than us on
lifetime warranty diskettes. DSDD: $1. 8003, $1.70 in 100's.

We won't be beaten on prtce for qualzty disks!

DSDD $4.95
» == o
A
L,

JOYSTICK He/IIc $45
IBMJOYSTICK $50
HS100 DISK BOX $25

$499

r.‘

-

s _,_.\-—w

@-401, 3.5" DISK BOX $20

/

AUTO-ICE APPLE MODEM
$299

| Everything you've ever wanted in an Apple card modem.
| Auto-answer, auto dial, Viatel and word processing on
EPROM. Australian-made. 300 Bd full dup, 1200/75
1Chnstensen protocol. A fantastic modem!

ORDER FORM

To: PO 160
THE JUNCTION 2291

Dear George,

Please rush me the following:

*IBM or Apple Library Disk
Send 6 * 36¢ stamps to cover post.

l
1
|

Enclosed please find cheque/ purchase order/Bankcard/ VISA/ MC

o

|
|
|
|
|
|
|
*Macintosh or Amiga Library disk _ I
|
|
|
|
|
|

' *Specify which computer you have.J COMPUTER:

# for $ (add $7 courier)
’ Send 12 * 36¢ stamps to cover post. NAME: -
Full of the best of the available
| } Public Domain software. ADDRESS:
SIGNED:

ADVERTISING INFO No. 17
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PARTS LIST — ETI 1535

Resistors

R1 1K 1/4W Resistor

R2 2.7K

R3 2.7K

R4 470R

R5 10k

R6 330R

R7 10R

R8 100R

R9 56R

VR1 20k Horizontal Trimpot
Capacitors

C1 47uF 25V

c2 47uF 25V

C3 47uF 25V

C4 47uF 25V

C5 47uF/50V

Cé 47uF25v
Semiconductors

IC1 ULM 2232

Qi BC 328,327 Transistor
Q2 BC 337/338

Q3 BC 328'327

D1 IN4148/IN914 DIODE
D2 IN4148/IN914 DIODE
D3 IN4002 DIODE
ZD1 3V3 IN4728 ZENER DIODE

Miscellaneous

Swi
RLY1
SP1
LMP1
1

1

2

1
Optional

2POLE, 3 Positions Slider
MIN 5V Coil Spot Relay

MIN 57mm 8R Speaker

6V MIN low wattage lamp

PC BOARD

Lens 2 to 10mm Focal Length
Lengths Hookup wire (two
colours) 500mm

Label front panel

H-2853 ZIPPY BOX
P-6214 d x AA Battery Charger

Price Approx $30
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An internal view of the Motion Detector.

is uscd, obviously the focal length will be
different so some other form of mounting
out from the panel surface will be neces-
sary. Mount the PC board using 2 x
M3/16 mm screws, nuts and 12 mm
spacers. Use 2 x M2/S mm screws with
3 mm spacers to secure the switch.

The speaker sits under the circuit board
on the back of the Zippy box. A series of
holes can be drilled in the case at this
position to allow sound through. Solder

the speaker to the lead. If wires are to be
taken out from the relay, drill a hole to
allow this access. .

If the unit is to be self contained and
powered by batteries. a 6 V pack of AA
cells can be housed in a P-6124 carrier.
This assembly fits necatly across the width
of the case. The two supply leads are sol-
dered to the side of the terminals. A bat-
tery snap cannot be used as this makes the
carrier too wide to fit within the case. It
would be a good idea to scrape the sides
of the terminal to remove the nickel plat-
ing. This mades soldering casier.

The whole assembly is now ready to be
screwed into the case. A small piece of
foam plastic or similar material is used to
hold the speaker in position. When the
panel is screwed down, this packing
should apply enough pressure to the
speaker to hold it firmly in place.

Power Source

If the unit is to be run from batteries, they
should be in good condition. Well used
old cells have a high internal resistance
and tend to lead to unreliable operation.
Although not completely necessary, alka-
line type cells are a good source but fresh
conventional batteries are satisfactory. At
the end of their usecable life. an indicator
of the nced for battery replacement is
when the circuit will not reset after an
alarm state or at the initial switch on
stage.

If you are going to use¢ a mains powered
source, it should be well regulated. A S
volt three terminal regulator such as a
7805 is suitable. This could be used in
conjunction with a battery eliminator or
transformer sctup as shown. You will need
a heatsink on the regulator to use it in this
application.

The system will operate in the range of
4.7 to 7 volts at 20 mA if used in the
alarm mode. A minimum of 600 mA is
necessary if the search mode is to be used. @

* Marshall Gill is a Technical Officer
with the R&D Department of Dick
Smith Electronics
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HIGH PERFORMANCE, LOW COST DIGITAL MULTIMETERS

T A (E:DM -1111A WITH ELC-120 . ~
e Solidly bullt to professional APACITOR & L/C/R METER _—02
i'andal'.dCsD oot TRANSISTOR o 3% digit LCD display -
e Large spiay ® Wide measuring ranges
® Fuse, Zeners, Posistor for TESTING e 3inputs Hi. Lo & Guard
overload protection ® 3% digit LCD display RANGES —
e 10A ac/dc current capabliity . Eransi§tor hFE testing Capacitance:
¢ Capacitance measuring 200pF-200uF. 7 ranges 0 1pF
® Instantaneous audible ¢ Toughened yellow max resolution, 1%
continulty function industrial case e
* Superior rellabliity with high V dc 0.2-1000V 100wV max 2mH-200H, 6 ranges 0 1uH
precision resistor networks res. 0.5% max resolution, 2%
e Carry cases optlonal V ac 0.2-750V 100uV max res Resistance:
1.25% 20o0hm-20Mohm, 7 ranges 10

10Mohm max resolution. 1%
Accessories included

Test clips. spare fuse. $24400
Instruction Manual

ECT-620 3': DIGIT
CLAMP METER

A dc 200u-10A 0.1 vA max
res. 1%

A ac 20m-10A 10uA max res.
1.5%

Ohms 2000hm-20Mohm
0.10hm max res.

Diode Check
Continuity
Capacitance: 2nF-20uF
1pF max res. 2%

A(_:cessories included: Test $ 1 1350 ¢ Solidly _built to

clips. spare fuse, Owner's professional standards

EDM 1346A

4% digit LCD display
e True rms and data hold
* 8 functions, 0.05% basic
Acc.
e Frequency counter
Vdc 0.2-1000V, 5 ranges 10uV
max resolution,
Vac 0.2-750V. 5 ranges
True rms
100nA max resolution. 0.75%

Ohm 2000hm-20Mohm. 6

ranges0.01ohm max Manual, battery * Extra large (52mm) tongs
resolution, 0.2% e Peak hold
Diode Testing ED M-1116A * 05% basic accuracy
Buzzer for continuity Testing * 3% digits LCD display Aac 200A. 1000A (+1%) 01A
Frequency: 20kHz, 200kHz. ® Transistor hFE testing resolution
1Hz max resolution, 0 5% ¢ Capacitance measuring Vac 200V . 750V (1 2%)

e 8 functions, 0.5% basic 100mV resolutior

Accessories included

Testleads, spare tuse. $2 7675 EISIES)
Operator's Manual. battery Vdc 0.2-1000V, 5 ranges
100uV max resoiution, 0.5%

Vac 0.2-750V, 5 ranges 100uV

Vdc 200V, 1000V (+0.5%)
100mV resolution

‘ Audible continuity test PEAK $ 1 5600

Hold all ranges Diode testing

EDM-7OB max resolution. 1.0%
POCKET SIZED Adc 2mAI-10A. 41r8:ges 1A
MULT'METER max resolution, 1.0°% EC-30 SOFT

Adc 2mA-10A, 4 ranges 1A
max resolution, 1.5%

Ohm 2000hm-20Mohm, 6
ranges 0.10hm max
resolution, 0.75%
Capacitance 2nF-20uF, 5
ranges. 1pF max resolution,
2.0%

Transistor hFE, npn and pnp

CARRYING CASE

Mimature

Large LED display
Audible continuity
Toughened case

Vdc 0.2-1000V 100uV max |
res 0.5%

Vac 200V, 750V 1mV max
res. 0.75%

Double wall, fabric-backed
vinyl with zippered closure
Inside pocket holds test
leads and operation manual
Carrying strap doubles as
belt loop holder

Adc 200u - 2A 01 uA max Diode testing Accommodates Handheld

res 0.75% $5985 Continuity Buzzer EDM senes, EDC-110A and $915
Ohm 2000hm - 2Mohm Accessories included Test g 00 ELC-120

0.10hm max res. 0 75% leads, spare fuse, Operator's 123

Diode Testing
Battery Testing 1.5V/1.5mA

MODEL ELP-800
LOGIC PROBE

$3950

* Unique audible beeper

Manua!. battery

MODEL ELP-810
LOGIC PULSER

$3950

e Pulse repetition rate

output 05 400PPS

e TTL or CMOS compatibie e Pulse wndtsh at 100mA

® Hi Lo and pulse LEDs Load 10u!

e Maximum Freq over e Sync input impedance
17MHz 1Mohm

e Min Det pulse better than * Operating voltage 5V-
30ns 15Vdc

* 1Mohm input impedance

8.30 to 5 Monday to Friday. 8.30 to 12 Sat.
Mail Orders add $5.00 to cover postal charges.

All prices INCLUDE sales tax.

Tax exemption certificates accepted if line value
exceeds $10.00.

BANKCARD, MASTERCARD, VISA, CHEQUES

GEOFF WOOD ELECTRONICS P/L
(02) 427 1676 INC IN NSW

229 BURNS BAY RD. TWX 71996
(CORNER BEATRICE ST.) P.O. BOX 671
LANE COVE WEST N.SW. LANE COVE N.S.W. 2066

OR CASH CHEERFULLY ACCEPTED

specialising in electronic components for the professional and hobbyist.

—
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AMATEUR RADIO KITS

A survey of the r.f. kit market. We bring you some old

lear off the kitchen table, dig out

the soldering iron. grab that tool

kit . . . it's winter time, the perfect
season for building your long dreamt of
project. But instead of digging through the
junk box, tearing into the second TV or
driving off to the local component stockist
and perhaps still not finding cvery part
nceded. why not consider a kit with every-
thing included in one simple package.

For its size Australia is well catered for
with a dozen or so different companics
offering kits to suit cvery pocket and
cvery purpose. This special survey of Aus-
tralian kit supplicrs briefly details cur-
rently available amateur radio and short
wave radio kits and accessories.

Al Electronic Components
118-122 Lonsdale Street
Melbourne, Vic. 3000
(03) 662 3506

This 30-year-old Melbourne-based com-
pany has a number of speciality services
for the ham and SWL. Apart from custom
manufacture of pc boards and extensive
component sourcing, the company pro-
duces a wide range of kits which were
originally published as projects in Austra-
lian electronic magazines. Nearly three
dozen communication equipment Kitsets
arc available including:
Remote Control Transmitter Switch $72.44

Remote Control Receiver $37.60
Power Supply $19.23
Active Antenna $36.52
Novice Transmitter $165.06
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familiars, plus some new ones too.

Thomas E. King VK2AT]

Antenna matching Unit $23.86
Shortwave Radio $63.94
Audio Compressor $40.82
Aircraft Band Convector $28.29
RTTY Modulator $32.46
Computer Driven Radio Teletype
Transceiver $204.25

Sixteen different power supplies are fea-
tured in the catalogue. Apart from this,
there arc some 40 test equipment kitsets.

In addition to these, the company is
developing a new lincar amplifier kitset.
The solid state prototype currently under
test will have a power output of 140 W
over the 1.6 to 30 MHz range. Expected
price will be $250.

Technikit

Mail Order Dept

69 Sutherland Road

Armadale, Vic. 3143

(03) 500 9064

Techniloop 3: Designed to provide a dra-
matic improvement in reception, especially
in signal to noise ratio, this loop antenna
kit covers the 500 kHz to S MHz or 1.6 to
24 MHz band kit price is $69. One loop is
supplied while the other loop is priced at
$14.50. An L.F. loop (200 kHz to 2 MHz)
is $24.50. A CB loop providing coverage
to 28 MHz is $14.50. Postage is $6.50
extra.

Reinartz: Tune the world with this two
valve, all wave (500 kHz to 19 MHz) re-
ceiver kit. Using the well known Reinartz
circuit (introduced in 1922) and featuring
plug in “spider web’ coils this nostalgic

kit can be opecrated by a battery pack or
an optional power supply. $105.

Altronics

PO Box 8280

Stirling Street

Perth, WA 6000

(008) 99 9007

Dual Tracking Power Supply: Fully pro-
tected against short circuits, overloads and
thermal runaway, this supply is adjustable
from *13V to *22V at 2A. +5V at
1 A is also available. $129.95.

13.8 V High Current Power Supply: Ideal
for amateurs nceding a mains supply to
power their mobile rig. this unit provides
up to 7.5 A on a continuous basis and up
to 10 A on an intermittent basis. Regula-
tion when drawing 7.5A is 50 mV.
$119.95.

Bench Top Power Supply: The short cir-
cuit protected output of this supply is vari-
able between 3 and 30 V. Over this volt-
age range a full 1 A is available. Load
regulation is better than .2% while output
ripple is less than 2 mV RMS. $79.

Lab Power Supply: Exclusive to Altronics,
this heavy duty supply has a variable out-
put from 3 to S50 V at up to S A and fea-
tures floating outputs isolated from
ground. $165.

An optional 10 turn output voltage control
is available for $17.50 while optional auxil-
iary *12 V output terminals are avatlable
for $12.50.

Voice Operated Relay: Upgrade that old
transceiver or transmitter with this VOX



unit. Whenever the unit senses a voice it
triggers the circuit causing a relay to close.
$14.25.

Shredall Pty Ltd

(inc) Ian J. Truscotts Electronic World

30 Lacey Street

Croydon, Vic. 3136

(03) 723 3860

80 M Direct Conversion Receiver: This
popular 80 m amateur band recciver kit
comes in two versions: Barebones kit
(boards, semiconductors and all wound
components) for $52 and a complete kit
(with all pc boards) for $95. A suitable
case is $15.70. (All prices include packing
and postage.) The all-mode frequency
range is 3.5 to 3.7 MHz. Sensitivity is
4 uV for 10dB SNR while selectivity is
50 dB down at 1({) Hz and 45 dB down at
10 kHz.

80 M Transmitter: This easy to build CW
only transmitter is the least expensive RF
kit available in Australia. It opcrates on
the 80 M band (3.579545 MHz crystal is
$3.50) with a power output of 4 W.
$28.50. A suitable case is $7.75.

Symeon Young Marketing

PO Box 296

Clifton Hill, Vic. 3068

(03) 500 0078

Better known for their home security
devices, laser systems, pest and animal
control kits and ultrasonic and high sound
pressure acoustical devices. this speciality
company offers a few items of interest to
the amateur and SWL.

12V Power Supply: This device is an
adjustable 5 to 14 V regulated dc source
supplying up to 3 A. $172.50.

Tandy Electronics

Mail Order Department

PO Box 254

Mt Druitt, NSW 2770

(02) 675 1222

AM Shortwave Radio Kit: Idcal as a first
project, this Tandy SWL kit is a 3 band
breadboard recciver. It comes with an car-
phone, requires 2 "AA" cells and covers
520 to 1625 kHz, 5.5 to 10 MHz and 9 to
16 MHz. $27.95.

SW Antenna Kit: This accessory can be
used with the above kit or any other
shortwave recciver. It comes with 22
metres of copper wire, insulators, [cad-in
wire, standoffs and a feed-through for the
window. $19.95.

Dick Smith Electronics

PO Box 321

North Ryde, NSW 2113

HF Amateur Transceiver: Capable  of
operating on any 500 kHz segment of five
pre WARC amatecur bands between 2 and
30 MHz, this ham receiver is supplied with
an 80 M module. It's capable of delivering
30 W WEP (LSB and USB) and 15 W
CW when connected to a 13.8 Vdc, 4.5 A

supply. The approximate 2 kg transceiver
has a sensitivity of .3 uV (10 dB SNR)
and a selectivity of 6 dB @ 4 kHz, 60 dB
@ 7 kHz. $349.

Upgrade kits for 500 kHz segments of 40,
20, 15 and 10 M are available for $39.95.
100 W HF Linear Amplificr: Designed to
be used in conjunction with the above HF
transceiver or any other transmitter
producing 3 to 15 W, this wideband, solid
state linear will deliver up to 200 W out
on SSB and 100 W on CW and AM. Sup-
ply voltage needed is 13.8 V and a switch-
able low pass filter is included. $349.
Pathfinder 6 M Transceiver: A new ama-
teur radio project is this 10 W, 6 M FM
transceiver. Operating on 13.8 Vdc in the
52 to 54 MHz portion of the band. this ap-
proximaie 2 kg transceiver has 400 chan-
nels selectable by thumbwheel control,
1 MHz repeater splits, built in S meter-
ing and a receiver sensitivity of .5 uV for
12 dB quicting. A mic is included. $249.
Commander 2 M FM Transceiver: Dick
Smith’s most popular transceiver is this
10 W unit for FM transmissions across the
144 to 148 MHz band in 10 kHz thumb-
wheel selectable steps. Operating on 13.8 -
Vdc it features a dual conversion superhet
receiver with a sensitivity figure of .5 uV
for 12 dB quieting and a sclectivity of bet-
ter than 60 dB at + 25 kHz. The approxi-
mate 1.5 kg transceiver has full repeater
capacity and comes with a microphone.
$249.

100 W VHF Lincar Amplifier: Just 10 W
in will result in a 100 W output signal
(15 W for 120 W). It's cven designed for
hand operation as a 2 W drive will yield
40 W. The approximate 2 kg amplifier re-
quires 13.8 Vdc at 15 A for maximum out-
put. $249.

2 M GaASsFET Prcamp: What the above
lincar does for the output of a transceiver
this pre amp does for the input. The low

noise figure of under 1dB and a 15 dB
gain helps with weak satellite or DX sig-
nals. $129.

2 M Yagi Antenna: With 9 clements this
yagi gives a 10 dB boost to any 2 M sig-
nal. An optional 2 M phasing harness
priced at $12.95 allows two bcams to be
stacked for additional gain. $89.95.
Explorer 70 cm FM Transceiver: Explora-
tion of and low cost operation on the
70 cm, 438 MHz band is possible with this
kit. Again designed for 13.8 Vdc opera-
tion, the dual conversion, superhet re-
ceiver features 4 wV for 20 dB quicting
and —6 dB at 7.5 kHz, —-60 dB at 15 kHz
selectivity. The 5'W output transmitter
operates across the 438.025 to 439 MHz
segment of 70 cm in 25 kHz steps selected
by thumbwheel control. A repeater up-
grade Kit, =S meter and an additional
crystal filter is included. $249.

50 W UHF Lincar Amplifier: A 2 W sig-
nal is boosted to 50 W using this broad-
band (10 MHz) amplifiecr. Low noise and
low loss coax relays arc featured as is car-
riecr detect  switching.  Harmonics  and
spurious cmissions are down at least
—60 dB. $279.

70 cm GaASFET Preamp: Designed for
masthcad mounting. this prcamp boasts of
wide bandwidth (60 MHz) and low noise
(1.5 dB). tt handles up to 50 W CW and
takes 13.8 Vde at 400 mA. $129.

70 em Bipolar Preamp: For those who
prefer an inbuilt preamp this tiny unit fits

inside a transcciver or receiver. The 60 g
preamp has a 2 dB or betier noise figure
and a 100 MHz bandwidth (400 to

500 MHz). $21.95.

70 cm Yagi Antenna: This casy to assem-
ble 13 clement Yagi gives an 11 dB gain
to 70 cm signal. An optional phasing har-
ness priced at $10.95 allows two 70 cm
becams to be stacked for greater gain.
$29.95.
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2 A Power Supply: Styled to match the
6 M, 2 M and 70 cm Dick Smith transceiv-
ers, this project supplies 13.8 Vdc regu-
lated at 2 A. $49.95.

25 A Power Supply: Amateurs needing a
13.8 Vdc regulated supply capable of
meeting large current demands, i.c: trans-

ceivers, linears, etc., will find this kit of

interest. The short form kit allows hobby-
ists to select from 6 A, 14 A and 25 A
supplies with separately priced transform-
ers. $119.95.

Shortwave Antenna: This no solder an-
tenna kit contains wire, lead-in, polyrops,
egg insulators and construction details for
optimum performance from any shortwave
recciver. $21.45.

RTTY Decoder: Used in conjunction with
a shortwave receiver, these decoders
(K-6335 for the Cat computer and K-6318
for the VZ 300/200 computer) will decode
commercial wide shift RTTY for display
on a computer monitor or a printer. The
Dick Smith decoder has crystal locked
synchronisation to provide skew tree pic-
tures under adverse receiving conditions.
Software supplicd with the decoder trans-
lates the bit serial into cither ASCII
characters in the case of RTTY, or for-
matted pixel for printer display in the case
of FAX. $40.00.

In 1986 Dick Smith Electronics became
the authorised distributor for Heathkit,
the US-based kit-maker. This company
produces a wide range of amateur and
shortwave radio equipment and accesso-
ries.

Novice CW Transceiver: Producing 50 W
on 80, 40 and 15 M (40 W on 10 M), this
broadband designed CW only Heathkit
transceiver incorporates a double balanced
mixer, 4-pole crystal filter. balanced prod-
uct detector and an active audio filter. Re-
ceiver sensitivity is less than 1.0 pV for
10 dB SNR while recciver selectivity is ap-
proximately 450 Hz at 6 dB. An optional
spcaker is available. $989.

QRP CW Transceiver: Amateurs inter-
ested in low power HF operation will find
this 4 W. 4 band CW only transceiver to
be just the ticket. The transceiver has con-
tinuously variable RF output, front pancl
relative  signal/power  strength  meter,
AGC. product detector, an active audio
filter. RIT (x1b kHz), 5 pV or less for
10 dB sensitivity and 1 kHz @ 6 dB sclec-
tivity. An optional HW-9A accessory band
pack priced at $75 expands operations to
30. 17, 12 and 10 M while matching QRP
W meter and antenna tuner is also ava®’
able. $425.

Memory Keyer: Amateurs scarching for a
way to send code will want to add the
uMatic Keyer to their ham shacks. Pat-
ented ‘command strings’ lets users store
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text in buffers, select the speed, weight,
spacing and adjust message repeat count.
CMOS memory with battery backup re-
tains the buffer contents, last used speed,
spacing, weight and repeat count when the
keyer is not in use. $269.

CW Keyboard: This microprocessor-based
unit increases the ease and accuracy of
high speed sending (1-99 WPM). Normal
keying can be adjusted to five ‘light’ set-
tings and five ‘heavy’ settings. The unit
has a memory back up, LED indicators
and an adjustable (300 to 1500 Hz) side-
tone. $399.

Microlizer Microphone Equaliser: This ac-
cessory allows amatcurs to optimise the
clarity of their voice transmission by
providing a better match between the mi-
crophone and transceiver. The 9 V battery
powcred equaliser fits in series between
mike and rig using a standard 4 pin jack
and a 6.3 phono plug. Continuously vari-
able high and low frequency controls pro-
vide a 12 dB boost or cut off at 490 Hz
and 2800 Hz. $399.

Automatic Antenna Tuner: After initial
adjustments, this tuner kit will automati-
cally sct the roller inductor to preselected
values on two frequencies on each of nine
bands. The unit will tune and match un-
balanced feed lines and single wire anten-
nas and is suitable for powers up to
2000 W. An optional 4:1 balum kit is
available for balanced fecdlines. $1168.
Antenna Tuner: Dual wattmeters which
measure power up to 2000 W on all fre-
quencies between 1.8 and 30 MHz arc a
major feature of this heavy duty Heathkit.
It has a bypass for a triband beam or
dummy load and a 4:1 balum for balanced
feedlines. A front pancl counter allows
quick tune up to previously calibrated fre-
quencics. $88S.

Antenna Matcher: This split system (out-
door remote/indoor control) matcher kit
allows amateurs to adjust dipole and verti-
cal antenna resonance so that these anten-
nas can be used on any band between 1.8
and 30 MHz. After lengthening, a variable
capicator tunes the antenna for a broader
bandwidth. Input capacity is 1500 W.
$482.

Synthesised Shortwave Receiver: Designed
specifically for the avid shortwave listener,
this boradband front end receiver covers
150 kHz to 30 MHz continuously in 30
overlapping 1 MHz bands. SSB/CW sensi-
tivity is less than .35 uV for 10 dB SNR
while on AM it's less than 2.5 uV.
SSB/CW selectivity is 2.5 kHz minimum at
6 dB while on AM it's 5.5 kHz at 6 dB.
The digital readout receiver has an inter-
nal speaker, a built in telescopic antenna
and a muting jack for use with a transmit-
ter. It operates on mains or 13.8 Vdc.
$799.

Active SWL Antenna: Flexibility is the
key to this antenna accessory which with
its built in telescopic antenna can be either
uscd in place of an outdoor antenna or as
a preamp when used with an external
50 ohm antenna. It operates on a 9 V bat-
tery. $199.

Code Oscillator: This handy code practice
oscillator has a built in speaker, volume
and tone controls and a headphone jack
for private listening. It operates on a 9 V
battery with the included telegraph key.
$69.95.

Emtronics
94 Wentworth Avenue
Sydney, NSW 2000
(02) 211 6988

Although nothing is currently available
from this all-Australian electronics manu-
facturer, it is expected that an antenna
tuner and a power supply in kit form will
be relcased in the second half of 1987.

Aauskits
Amblecote Crescent
Mulgrave, Vic, 3170
Billing themselves as “the kit suppliers
to Australia”, this company offers a vari-
ety of amateur and SWL kits:
® Speech Processors
® FET Dip Oscillators
® Active Audio Filters
® 2 M Receiver Preamps
® QRP DSB/CW Transceivers
® § band, 10 W Cw Transceivers
® 2 M PLL VFOs
® 50 W, 160 & 20 M Transceivers.
Specifications and prices are available
only on application.

Ashpoint Industries Pty Ltd

38 Birmingham Street

Alexandria, NSW 2015

(02) 693 1866

Cataloguc 007, $26 including postage
Bandit Spider Hub Quad.

Is Mike Rychter’s bandit spider hub a
‘clayton’s kit . . . the kit to build when
you'rc not building a kit? Cast in alu-
minium in a suburban Sydney foundry. the
kit comes complete with a hub ... and
nothing clse! Enthusiasts may nced to file
burrs off the hub and will nced to dig into
an antenna book for dimensions of single
or multi band quad antennas
— Tom King adds:

This list of OZ kit suppliers may have
not included a local radio club producing a
great 2 M preamp or transceiver or a small
manufacturer of hobbyist kits for the ama-
teur or SWL. If so, contact me c/- Elec-
tronics Today International with details of
local as well as foreign kit manufacturers.
In a fwwre issue of ETI a survery of all
know. oreign kits will also be published. ®
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Ian J. Truscotts

ELECTRONIC
WORLD

YOUR ONE STOP ELECTRONICS STORE

* Comprehensive range of electronic components
* CB Radio's and Scanners

» Car HIFI & Speakers

* Audio/Video Leads and Accessories

* Home and Car ALARMS

* Amstrad Computer PC1512 (IBM* Compatible)
* DICK SMITH & Altronics reseller

* Electronic Kits for Hobbyists

* Data Books

* Murata Ceramic Filters

* PCB Artwork Material & Riston Board

* Motorola/National Semi's

* Test Equipment

* Amidon ferromagnetic products

* ARISTA & ARLEC Products

* % SPECIALS * *

* AKAI Video Tapes (3hr) $8.50

* Ex-Computer Keyboards (new)
— reconfigurable — ideal for Computer
Projects $9.95

30 Lacey Street,
CROYDON, VIC. 3136
Ph: 723-3860/3094

Mail Orders Welcome
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ED SAYS

HE WHO CHECKS
PRICE FIRST
SPENDS MONEY
WISELY!
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CHECK OUR PRICES

You will be pleasantly
surprised.

GOOD RANGE OF:
Passive components, switches
semiconductors, knobs, fuses
boxes, kits, etc.

IBM compatible computers
peripherals, software.

SPECIAL PRICES FOR:

Schools, Govt Dept, Industry
Students & Bulk Purchases

Electronic
Discounters

305 Morphett St
Adelaide SA 5000
(08) 212 1799

RESISTOR NETWORKS

™
PRAGUE ECONOLINE  thick-film
resistor networks include multiple isolated
resistors, pull-up/pull-down and interface
networks in low- profile-6-pin, 8-pin or
10-pin conforma-coated single in-line
packages (SIPs). Pins are set on 0.100-in.
centers. Packages are 0.200-in. high.
Sprague supplies standard Type 210C SIP
networks with resistance values from 22
ohms to 1 Megohm, a standard resistance
tolerance of £2% or +2 , whichever is
greater, and a temperature coefficient of
resistance of +£200 ppm/°C. TCR tracking
is £50 ppm/°C. Operating temperature
range is -55°C to +125°C.

ALSO AVAILABLE FROM
SPRAGUE ELECTRIC

— DIL Resistor Networks

— RC Networks

— Terminators

— Resistor/Capacitor Networks
— Surface Mount Networks

— Capacitor Networks

— Transistor Arrays

— Diode Arrays

WHY NOT BUY THEM
FROM THE PEOPLE
WHO MAKE THEM

Call Or Write For A Free Sample.

& SPRAGUE

THE MARK OF RELIABILITY

56 SILVERWATER RD.,
AUBURN, N.S.W. 2144
TEL: (02) 648 1661
TLX: 72906
FAX: (02) 647 2260

MODEM
FROM
PULSAR

SOLID
AUSTRALIAN

TECHNOLOGY

PULSA
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.3 pedd / - AL
: SOPLUSTAX

It has: 300 300 Baud(V21),1200 1200Baud: V'22),
1200 75 Baud (V23]

® Real Hayes compatability @ Auto dial

® Autoanswer ® Baud rate conversion

Auto sense on incoming baud rates: Handset:
Pulse and tone dialling: Connect and disconnect
strings; Dial-back security, inbuilt

Viatel Software for IBM and Apple
Available

The SAM i1s uncompromising Australian
technology, thoroughly documented. FFor further

mformanon Contact

ElLECUTRON AU Wyl

CATALINA DRIVE
TULLAMARINE, VIC. 3043
TELEPHONE: (03) 330 2555

FAX: 338 9544
Pulsar SAM is recommended by the Vic. and
QId. Education Departments.
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1616 BASIC

In the first few months of 1987 we published construction de-
tails on the ETI 1616 computer, and promised enhancements
as they came to hand. Applix Co, the designers, have just
released a BASIC to make programming easier, so here it is.

Paul Berger*

THE 1616 BASIC interpreter started life
as a publhic domain UNIX-based program,
written by Phil Cockcroft, somewhere in
the US of A. We at Applix cvaluated the
program and decided it provided basis for
the 1616 BASIC system.

Almost all of the code for BASIC is
written in the “C" language (as usual) and
the interpreter has been adapted to run
under 1616/0S. shortened. ¢nhanced and
considerably sped up by Andrew Morton,
one of the Applix Insomniacs (or Al's, as
they are known in the industry).

The language is pretty standard, and in-
cludes just about all the features that a
BASIC c¢ver had. Those who have used a
Microsoft BASIC will be on familiar
ground here: such BASIC programs will
run under 1616 BASIC with little or no
change.

A BASIC program consists of a
1616/0S ASCII text file. Each line of the
program has a line number at its start: the
line numbers are used for ordering pro-
gram lines as they arce entered and for
referencing scctions of the program using
the “goto” and “gosub’” commands, etc. The
ASCI program is “tokenised’ when it is
read in from disk or typed in; this mecans
that cach BASIC kevword which is recog-
nised i a new program line is converted
into a single byte before being added to
the maim body of the program. This saves
space and increases exccution speed.

BASIC program files may be created
using the 1616/0S full screen cditor. or by
editing individual lines from within the
BASIC svstem. The BASIC “edit com-
mand permits the programmer to use the
standard 1616/08 line editor to alter exist-
ing program lines.

The language features 10 digit floating
point variables. 32-bit integer (whole num-
ber only) vartables. multi-dimensional ar-
rays and character strings. The first 15
characters of a vartable’s name arc signifi-

70 — ETI June 1987

cant. Numbers may be specified in either
decimal or hexadecimal notation (hex
numbers are preceded by a ‘$’ symbol).

The 32-bit integers may range from
-2,147 483,648 to 2,147,483,647. Programs
written using integer variables are consid-
crably faster than those which use floating
point, so integers should be used wherever
possible.

The BASIC system provides an environ-
ment in which you may interactively aiter
and run BASIC programs; it also supports
a ‘direct’ mode where a few BASIC state-
ments may be executed without actually
entering them into a program. Any
1616/0S command may be performed
from within the BASIC system by preced-
ing it with a right square bracket ‘]". You
may indefinitely escape back to 1616/0S
from BASIC by using the ‘shell’ state-
ment; you return to BASIC with the origi-
nal program and variables intact by cnter-
ing the 1616/08 ‘quit’ command.

Graphics & video control commands
The 1616-specific video and graphics con-
trol commands which ar¢ not found in
other BASICs are:

sct640, sctvdp, setvap, sectfgcol, setbg-
col. setbdcol. setpal, scursmode, plot.
sgfgcol, sgbgcol, sgtexture, line, circle,
rcaddot

These commands translate directly into
1616/0O8 system calls.

File 1/0

The file VO commands are:

open. create, fread, write, close.

rename. delete, seek, tell, eof

These commands relate directly to the
1616/0S file I/O system calls and they all
return a value which, if negative, indicates
some sort of crror. A diagnostic message
which describes the error may be obtained
using the ‘filcerr$’ command (sec the ex-
ample below).

The ‘seck’, ‘tell’ and ‘eof' commands

may be used to implement random-access
files.

In addition, the ‘print’, ‘input’. ‘linput’
and ‘get$” command save modes in which
files arc used for I/O, rather than charac-
ter devices.

One interesting feature of 1616 BASIC
is that there are four commands which
greatly extend the BASIC and make the
entire resources of 1616/0OS available to
BASIC programs. Owners of 1616s appear
to be a cunning breced and they will be
doing amazing (and probably incompre-
hensible) things with these commands.
Performing system calls

The ‘syscall’ statement directly performs a
1616/0S system call and passcs the

1616 BASIC commands

abs absolute value

and logical and standard
‘and’ command

asc convert ASCH
character to its
numeric value

atn arctangent

base starting base for
arrays (O to 1)

bye exit BASIC and return
to 1616/0S

call call a machine
language routine
from BASIC

chr$ converts number to
equivalent ASCII
character

circle draw a circle

clear clear program
variables

close close data file

cls clear the screen

cont continue interrupted
program

cos cosine

create create a data file

data standard data
statement

date $ read the current
date/time as a
formatted string

def fn user defined function

del deletes a range of
BASIC program lines

delete delete a data (disk)
file

dim dimension array

edit edit a program line

end end program

eof return number of
bytes to end of data
{disk) file

ermsg$ return error message
string

erriine line number of an
error that just
occurred

error generate an error
code

errnum error code of error
that just occurred

eval evaulate a string as
an expression

exec execute 1616/0S

command
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returncd value to the BASIC calling
program. For cxample, the following
program fragment reads the setting of a
joystick:
1010 nul% = syscall (70, 7): rem Select
analogue input #7
1020 joystickval% = syscall(73): rem
Perform the conversion
In line 1010 above the value returned by
the system call was assigned to the vari-
able ‘nul%’ and then ignored. This is be-
causc the BASIC ‘syscall’ statement comes
under the variety of statement which re-
turns a value and must be made part of an
arithmetic expression.

Executing 1616/0S commands

a single string which is passed as a com-
mand to 1616/0OS. An crror code is re-
turned to BASIC; if it is zero, all went
well.

As an example of the use of this state-
ment  consider the following program
which, amongst other things, sets up the
1616°s function keys to produce some oft-
typed commands:

10 rem Program to demonstrate the
use of the ‘exec’ command

20 rem

30 print “'Disk directory listing:™ :
print

40 nul% = exec(dir’): rem Discard
result in nul%

60 rem Program the function keys
70 rem
80 for key% = 1 to 10
90 read fkdef$: rem Get a string from
the data tables
100 nul% = exec(‘fkey™ + hex$(key%)
+ 7 + fkdef$)
110/if (nul%) then print “Function key
definition failed™: stop
120 next key%
130 rem
140 mm Now display the time
150 print **On the third stroke it will
be’;
160 nul% = exec(**date™) : rem Use
1616/0S to print the time out

The ‘excc’ statement takes as its argument 50 rem 170 for i% = 1t0 3
exit exit BASIC and return next ends ‘for’ loop setfgcol set text foreground
to 1616/0S normal for restoring some colour
exp exponential function sanity to all the video setpal set video pallette
fileerr $ return file l/o error modes entry
message not logical ‘not’ setvap set video software
for..to .. step standard for loop on .. error enable error trapping access page
fread read from a data on .. gosub standard computed setvdp set video display
(disk) file ‘gosub’ command page
get$ get a record on .. goto standard computed sgbgcol set graphics
gosub execute subroutine ‘goto’ command background colour
goto continue program open open a data file sgfgcol set graphics
execution at or logical and standard foreground colour
specified line number ‘or’ command sgtexture set graphics line
gotoxy position cursor at x, y peek read a value from texture
screen coordinate memory sgn sign of argument
hex$ converts number into pi returns the value of & shell return to 1616/0S but
a string containing a plot plot a graphics pixel do not exit BASIC
hexadecimal number poke put a specified value sin sine
equivalent to the into a byte space$ creates a string full
original number print print to the screen or of spaces
if .. than .. else standard ‘if file sqr square root
statement random start a new random stop stop program
inkey$ read a character from number sequence execution
the keyboard read read information from str$ converts a string to a
input read data from ‘data’ statement number
keyboard or data file readdot real a graphic pixel string$ creates a string filled
instr find substring within value with ine ASCII
a given string rem standard remark constant
int largest integer statement syscall perform 1616/0S
number less than or rename rename a data (disk) system call
equal to argument file system exit BASIC and return
left$ take substring renumber renumber BASIC to 1616/0S
starting with first program tab spaces over to an
character repeat . . until repeat until absolute print
len length of string expression is true position
let standard assignment restore reset pointer to ‘data’ tan derived function
statement (eg. let statements teil return current
a=3) resume return from error position within a data
line draw line routine (disk) file
linput read data from return return from time$ read the current
keyboard or data file subroutine date/time as a
with commas etc right$ take substring ending formatted string
list list program (or part with last character val converts a string
thereof) rnd random number containing a number
load load a BASIC program run execute program (at to numeric value
file optional line number) varptr get address to
log natural logarithm save save current BASIC variable
merge merge a BASIC program wend end ‘while’ loop
program into program scursmode alter cursor mode while program loop that
currently in memory seek seek to a new data executes as long as a
mid$ extract a substring (disk) file position given condition is
from a given string set640 select video mode true
mod remainder of division setbdcol set border colour write output data to file
new erase program setbgcol set text background xor exclusive ‘or’

currently in memory

colour
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190
200
210
220
230

100 ’ Program

110 ’ Programmer Paul Berger,

120

130 cls set640(0) scursmode(0, 1,0)
140 size%=20

150 dim xs%(size%), xe¥(size¥%),

160 x1%=100 x2%=60 y1%=120 y2%=175
170 z¥%=rnd(15)+1

180 d1%=rnd(10)-5 d2%=rnd(10)-5

for y%=1 to size¥%

if x1%+d1%<0 or x1%+d1%>319 then
if x2%+d2%<0 or x2%+d2%>319 then
if y1%+d3%<0 or yl1l%+d3%>199 then
if y2%+d4%<0 or y2%+d4%>199 then

STRINGS.BAS - 1616 BASIC
Applix pty limited

ys¥%(size%),

d3%=rnd(10)-5

random base 0

yek(size¥%)

d4%=rnd(10)-5

d1%=(-d1%)
d2%=(-d2%)
d3%=(-d3%)
d4¥=(-d4%)

240 sgfgcol(0)

line(xs%(y%), ys%(y%),xeX(y¥), yeX(y%))

260 x1%=xs%(y%)
270 sgfgcol(z%)

250 xs%(y%)=x1%+d1%
y1%=ys%(y%) :
line(xs¥%(y%), ys¥%(y¥%), xe¥(y%), ye¥(y%))

xe¥%(y¥%)=x2%+d2%
x2%=xe¥%(y%)

ys¥(y%)=yl1%+d3%
y2%=ye¥%(y%)

yvek(y%)=y2%+d4%

next goto 170

180 print chr$(7); : rem beep

185 nul% = exec(pause .507) : rem
Wait for 1 sccond

190 next 1%

200 print “preciscly”

210 end

220 rem

230 rem Data for the function keys

240 rem

250 data “list . “run 7, “print 7.

“save T, Uload
260 data ]dir ©. “for . “then 7, it .
“edit ¢

Obtaining pointers to BASIC
variables

The “varptr’ statement may be used to find
the address of a BASIC variable (floating
point. intcger. array or string). This is
very useful for passing references to your
BASIC data to 1616/0S or to assembly

language subroutines.

For integer (%) variables, a pointer to a
32 bit point is returned. For floating vari-
ables a pointer to a 8 byte floating point
number is returned. For strings a pointer
to the first byte of the null-terminated
string is returned.

As an example, the following program
fragments write an array of integers di-
rectly to a disk file and read it back in
again. Thus its much more efficient than
using ‘print” and ‘input’ statement to and
from the file in the normal manner.

10 dim barofsoap%(100): rem The
array of integers
.
°
°
1000 rem Write the array to disk
1010 fd% = create(**bathtub™, (), 0):

rem create the file
1020 if {d% < O then ec% =
2000 : rem create failed
1030 ec% = write(fd%,
varptr(barofsoap%¢(0)). 400):rem 4
bytes/integer
1040 if ec% < 0 then goto 2000:rem
write failed
1050 ec% = close(fd%) :
then goto 2000
e
e
[ ]
1500 rem Read the array from disk,
ignoring possible errors
1510 fd% = open(**bathtub™, 1)
1520 ec% = read(fd%.
varptr(barofsoap% ((1)). 400)
1530 ec% = close(fd?)
2000 rem Handle file 1/0 errors
2010 print chr$(7);Disk file crror:

fd% : goto

ifec% < 0

100 ' Program
110 ’ Programmer
120

130 ’ Be patient. ..
140 '’

150 set640(1) : cls
160 dim r(640),

200

210 °
220 7
230 pal(0O)=rnd(16
240 pal(l)=rnd(16
250 pal(2)=rnd(16
260 pal(3)=-rnd(16
270 for z=0 to 3:
280
290
300

)

)
) &
) 8

330 goto 230

POND. BAS -
Paul Berger,

: base O :
c(640),
170 for i%=1 to 640 :
180 for r¥%=1 to 200 :
190 x=x/5:y=int(x):z=x-y:2%=int(z+5):plot(c¥%-1,r¥%-1,2%+1) :next next

r(i%)=log(i%)
for c%=1 to 640 :

310 ticks=syscall(18)
320 repeat until syscall(18)=ticks+(50%5)

1616 BASIC
Applix pty limited

scursmode(0, 1, 0)
: gotoxy(0,24)
c(i%) = log(i%)

pal(3)

if pal(0) = pal(l) then goto 240

wait 5 seconds then change palette colours again

random
print”Wait...";
! next
x=c%*r(ck)+r¥*c(r%)

go through palette making sure each entry is a different colour

for z=0 to 1 if pal(z) = pal(2) then pal(2)=rnd(16): next
for 2=0 to 2 if pal(z) = pal(3) then pal(3)=rnd{16): next
setpal(z,pal(z)) : next
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100 * Program

110 ' Programmer :
120
125 cls
130
140 cls
150 *
160 *
170 *
180
190
200

¢ set640(0)

now do it!

: e=1
input”Number please (8 to 60 is best)”;a

SPIRO.BAS - 1616 BASIC
Paul Berger,

Applix pty limited

for t1=0 to (2%xpi)-.001 step (2%*pi)/a

for t2=t1+4(2%pi)/a to (2%pi)-.001 step (2*pi)/a
line((cos(t1)¥120+4160), (sin(t1)*99+100), (cos(t2)*120+160), (sin(t2)*99+100))
if ¢>15 then c=1

210 c=c+1 sgfgcol(c)
220 next:next
“:fileerr$(ec%)
2020 stop

Calling assembly language
subroutines

The BASIC is supplied as a 1616/0S tran-
sicnt program which loads into memory at
address $8000, rather than the normal
$4000. This provides 16k of memory which
is free for assembly language subroutines
and data.

The BASIC ‘call’ satement allows the
calling of an assembly language subrou-
tine, with a facility for passing up to nine
arguments to the subroutine. The ‘call’
statement cvaluates as the value which the
subroutine returns in the MC68000’s data

register 0. The 1616 BASIC ‘varptr’ state-
ment comes into its own here: BASIC
programs may pass pointers to arrays of
data to assembly code, which can directly
access and/or alter the data.
The following program fragment loads

such a subroutine and calls it:

10 dim barofsoap%(23)

20 sheepdog% = 12

°

°
°
1000 nul% = exec(“mload sheepdip
4000™): rem load the code in
1010 if nul% then print “Cannot load
file sheepdip™ : stop
1020 rem Call the assembly code, put dO

value into resuit%

1030 result% = call($4000, 10,
varptr(barofsoap%/(0)),
sheepdog%)

The 1616 Basic is available from Applix
for $50 on tape. It will be available in
ROM shortly, and readers interested
should contact Applix direct. A disk based
version will be available just as soon as
the disk drives are available. As we go to
press a timetable for this had not been
finalised. ®

*Paul Berger is Managing Director at Ap-
plix. Applix is a partnership betwcen him
and Andrew Morton, who was responsible
for the design of the 1616, and this imple-
mentation of the BASIC language.
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CREATING WITH ELECTRONICS PART 7

ANALOGUE FREQUENCY

METER

In an all digital world, we divert by presenting a low cost,
foolproof, analogue frequency meter. Use it as a tacho, as a
partner to the signal generator from part 4 of the series, or as
a useful measuring device in general.

Peter Phillips

igital technology has introduced its
Down particular forms of instrumen-

tation, usually characterised by a
numerical display. Analogue instruments,
using a pointer as the readout, have their
advantages, including the ability to follow
a changing value. As well, due to the dif-
ferent operating principles of a frequency
meter, compared to a digital frequency
counter, measuring low frequencies is as
easy as high frequency measurement. The
trade off between the two technologies is
accuracy, limited in the case of the ana-

logue device to the initial calibration and-

the linearity of the meter movement. As
well, resolution is limited when compared
to a frequency counter, but often a four
digit display is overkill anyway.

The frequency meter described in this
article has numerous features, including
two LED indicators that show whether the
input signal is adequate and if the input
frequency is within the selected range.
The input impedance is around 1M ohm,
and voltages as low as 10 mV will often
register correct readings, despite the speci-
fied input voltage of 30 mV. The meter
movement is fully protected, making the
instrument very easy to use. Also, if both
LEDs are on the probability of a wrong
reading is very remote.

The project is designed to complement
the audio oscillator presented in part 4 of
the series, and uses the same size case to
provide compatibility in appearance. The
measuring range is from 10Hz to
100 kHz, and a selectable filter is included
to clean up a noisy input. Input voltage
limiting circuitry allows a wide range of
input levels to be handled. and waveforms
ranging from sinusoidal to spikes provide
a reliable indication. The instrument could
be used as a tachometer, or for any appli-
cation that must show frequency varia-
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Fig. 1: Block diagram of the ET! 177.

tions. The circuit is based on the 555
timer, along with numerous diodes, Zener
diodes and transistors. To aid the novice,
some background theory is included,
which complements that presented last
month.
The Circuit Principles
Figure 1 shows a block diagram of the cir-
cuit. In principle, the input signal, of
whatever waveform, is converted to a
series of short duration spikes. These
spikes then trigger a monostable multivi-
brator that produces a fixed duration pulse
for each spike. The pulse waveform is
then fed directly to a dc meter movement
that displays the average value of the
waveform. By increasing the input fre-
quency, the pulse rate will increase,
producing a higher reading on the meter.
Often, the input frequency may be a
total unknown. Frequency counters are
notorious for giving apparently steady
readings that have no relationship to the
correct value. Usually some back-up de-
vice such as a CRO is needed if the fre-
quency is to be roughly established, and
the counter then made to display the cor-
rect value. To overcome this problem, an
error detection circuit is included in this
project that compares the input frequency
to the mark-space ratio of the pulse out-
put of the monostable, and virtually guar-

antees a valid reading. Meter protection is
provided by a transistor connected across
the meter terminals and will operate when
the pulse waveform has a duty cycle ex-
ceeding about 50 per cent.

Background Theory

The circuit is basically an analogue switch-
ing circuit. Apart from the first stage of
the input amplifier, all voltages and wave-
forms have one of two possible values.
While this concept is similar to digital, the
principles are still definitely analogue, but
based on two levels only. Many analogue
circuits use switching to fulfill their re-
quired function, such as a switched mode
power supply, power control to a motor
using thyristors, and so on.

In any switching circuit, devices such as
transistors and diodes are commonly used
to emulate a conventional switch. As an
ideal switch has an infinitely high resist-
ance when off, and zero resistance when
on, the electronic equivalent should ap-
proximate these conditions. For a transis-
tor, fully on means the voltage across the
transistor, ie, between collector and emit-
ter, should be virtually zero. This condi-
tion is know as saturation, and is achieved
by using a relatively high base current that
will cause the required condition despite
Beta variations. Keeping the transistor
completely off is often difficult, as the
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normally insignificant leakage currents in-
troduce problems. To reduce their effect,
a current path, usually through a resistor,
must be provided between the base and
emitter terminals.

o REQUENCY METER

Diodes are often used in switches cir-
cuits to prevent possible parallel paths be-
tween several switching signals connected
to the same point. The diodes labelled D,
and D; in the circuit diagram perform this

task by effectively isolating the two wave-
forms applied to the base of Q, from each
other, while still allowing them both to
operate Q. In high speed switching cir-
cuits, special switching diodes will beb®
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Analogue Frequency meter, circuit board.

specified for their speed and low reverse
leakage current characteristics.

Zener diodes are essentially a switching
device, acting as an open circuit at voltage
below the Zener point, thereafter conduct-
ing. Unfortunately, the transition between
states is often not as sharp as may be re-
quired. This is particularly true for Zener
voltages below 10 volts. For example, a
3.3 volt Zener may start conducting at
voltages as low as 2.5 volts. Different
Zener diode type numbers for the same
Zener voltage may have differing switch-
ing characteristics, requiring use of the
specified device only.

The circuit uses two 555 monostable
multivibrators, the operating principles of
which were explained last month, along
with the shortcomings of some brands of
555s. The type of timing components of
any mono are particularly important, to
minimise effects due to temperature varia-
tions. A polyester capacitor is specified for
the timing capacitors, and ideally a high
stability, metal film resistor should be
used for the timing resistor. Note that a 1
per cent resistor does not neccessarily have
a better temperature stability than a S per
cent device, only that its marked value is
closer to the actual value.

The term ‘'mark-space ratio’ refers to
the time a pulse waveform is in one state
compared to the other. Generally, ‘mark’
refers to the time the waveform is high,
and ‘space’ to when it is low. Another
term often used is ‘duty cycle', in which
the time the output is active (cither high
or low) is compared to the total time from
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the commencement of one pulse to the
next. A 1:1 mark space ratio is the same
as a duty cycle of 50 per cent.
Construction

This circuit could be constructed on vero
board, however the pcb layout is recom-
mended to prevent problems caused by
long leads and capacitance between tracks.
Commence construction by preparing the
case. The size of the meter is optional, as
sufficient front panel space is provided for
most varicties. Use the template supplied
with the meter to drill the case, and a nib-
bler tool to cut the large hole for the
meter body. Mount the transformer as
shown in the accompanying photos to iso-
late it from the input amplifier to prevent
hum pickup. The LED indicators used in
the prototype were pinpoint LEDs
mounted in plastic bezels. Any LED will
do providing it gives a suitable light out-
put.

Use the pcb as a template to drill the
mounting holes in the case, positioned to
clear the protruding devices inside the
case. Mount the resistors, (except the cali-
bration resistors, R;g Ry), the diodes,
zeners and wire link first, then proceed
with the capacitors and semiconductors.
IC sockets make life casier, but are op-
tional. The two wafer switches should be
connccted with minimum lead lengths,
using rainbow cable. To facilitate fault
finding, connect the meter and LEDs with
leads sufficiently long to allow the pcb and
the switches to be held away from to the
case. The circuit should operate first up,

but Murphy’s Law often prevails! After a p

ETI-177 How it works

The circuit is In three separate blocks; the
input conditioning/amplifier circuit, the out-
put monostable and the protection/control
circuit. The first block Is as follows. The
Input signal is coupled to the FET with a
0.10F, 630 volt capacitor in serles with a
10 k protection resistor, R,. Flitering of the
Input is provided by the selectable capacl-
tors, C, to C,, and signal limiting to around
4V, Is achieved by 2D, and ZD,. The Input
impedance with the filter off is set by R,
which also connects the gate of the FET to
ground. After amplification, the signal Is
passed to the next amplifier stage, Q,. For
best sensitivity, Q, should have a high cur-
rent gain, and if possible should be se-
lected accordingly by Beta comparisons be-
tween available devices. The bias Is ar-
ranged to cause a virtual square wave at
the collector for signal inputs above
100 mV, as a result of the low collector voit-
age. The signal at the coliector of Q, Is at-
tenuated and clipped by the network com-
prising Ry, Cyo, Ryy and the base-emitter of
Q,. Q, drives the signal LED, and should
operate for inputs above 20 mV. Altering the
value of Ry, wil] change the input level re-
quired to operate the LED. C, Is connected
only on the two lowest ranges and filters
noise possible at low input signal levels.
Diode D, conducts when the signal at'its
cathode goes slightly negative, and couples
the signal to the comparator, IC,. The com-
parator has a small amount of positive feed-
back, provided by R,5; to produce a Schmitt
trigger action, reducing the effects of noise
that may cause multiple switching. R,s Is
the pull up resistor for the open-colliector
output of the comparator.

IC, is the output monostable, and Is a
conventlonal 555 monostable circuit. The
output square wave from the comparator is
converted to a spike waveform by the differ-
entiator circuit of Ry;, Ryg and C,,. As de-
scribed In part 6, ZD, clips the negative
going trigger pulse to limit its negative ex-
cursion for those 555 ICs that exhibit timing
errors on the highest range. The timing
components for the mono are the switched
resistors R,y to Ry, and capacitor Cy,. The
values are selected to give a duty cycle of
40 per cent at full scale. (High time 40 per
cent, low time 60 per cent) The output
waveform Is fed via the serles resistors R,
and RV, to the 1mA meter movement,
which responds to the average value of the
waveform. Because the supply voltage is
regulated, this arrangement gives a suitable
performance. if the supply voltage varles,
due to a change of regulator IC,, recalibra-
tion will be needed.

The protection/control circuit has the task
of operating the range LED, and protecting
the meter against overload. The range LED
is driven by IC, which is a 555 connected as
a monostable. If no trigger pulses are re-
ceived by IC;, the LED will be on. Trigger
pulses for IC; are produced when the Input
frequency Is too high for the selected scale,
by NANDing the output waveforms of IC,
and IC, using dlodes D, and D, and transis-
tor Q,. Figure 2 shows how the circuit
works. As depicted, for an in-range frequen-
cy, there is always zero volts applied to ei-
ther one of the diodes. This allows Q, to be
continously conducting, and holds the volt-
age across R;, at around 12 volts. When the
duty cycle of IC; exceeds that of the com-
parator, both diodes will simultaneously
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turn off, as both cathodes will be positive
for a short time. The transistor stops con-
ducting and the voitage across Ry, falls to
zero. The ditferentiator of R,,, R3, and C,,
produces a negative trigger pulse which
fires IC;, extinguishing the LED. The LED is
held off by the successlon of trigger pulses
from Q.

The range LED is aiso controlled by Q,-

and Qg to ensure it Is extinguished under
conditions not catered for by IC,. The first
is when the output of IC, is always low,
caused by either no Input signal, or a very
high Input frequency. Q,, when conducting,
will effectlvely short-circuit the LED, turning
it off. To hold Q; off under normal opera-
tion, the output of IC, is half wave rectified
by D, and Cye. This produces a positive
voltage at the base of Q,, holding it off.
When there is no output from IC,, the posi-
tive charge on C,4 Is removed by R,,, allow-
ing Q; to turn on, extingulshing the LED.
The second condition occurs when over-
load Is reached. Under extreme conditions,
the output of IC, may be held high, or at
least be operating well above the 40 per
cent duty cycle. The integrating circult of
Ri; and C,s will generate a relatively small
voitage across C,s for duty cycles less than
50 per cent, and start charging it towards 12
volts when the duty cycle is around 60 per
cent, as the charge time for C,s is now
greater than the discharge time resulting in
a dc voltage of around 8 volts. When the
Zener conducts, It turns on Q4 which then
allows Q; to conduct.

So, why the NAD gate and IC; you ask?
Why not let Qs and Q, operate the range
LED? If this were the case, possible ambl-
guity with the range LED could occur,
caused by half cycling of IC, when the Input
frequency is more than twice the pulse rate
of IC,. Although the components values stlll
ensures a full scale reading, the duty cycle
of IC, may stili be low enough to not cause
ZD, to conduct. The range LED can then
light, making the user think the frequency is
within approximately range. We did say Its
almost perfect, remember!

The last part is the protection for the
meter movement, provided by Qg. This tran-
slstor operates the same way as Qg, and is

Fig. 2: Control of the ‘range’. LEDs.

operated from the same circult. The emitter
resistor R;y stabilises Qg to allow for the
wide range of current gains Inherent in the
speclfied transistor type.

A final point Is the power supply. In any
switching clrcuit, spikes and noise are gen-
erated on the supply rail. These can have
the effect of producing false triggering, and
generally cause mayhem. De-spiking ca-
pacitors are included adjacent to the com:
parator and IC, and C,g also alds the regula-
tors due to its physical proximity to both
IC, and the regulator on the pcb layout.
Decoupling for the input amplifier is pro-
vided by R, and C;.

ICOMF’ARATOR OUTPUT (PIN 7)

| OVER RANGE,OUTPUT-IC2

COLLECTOR OF Q&
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FILTER

final check for shorts and incorrectly pola-
rised components, connect the transformer
secondary, and supply power.

At switch on, nothing should happen;
no LED indication or pointer deflection.
Touch the regulator and the ICs to ensure
they are not overheating. Now connect a
2.2M ohm resistor for R, and select the
lowest range. If everything is working, the
meter should indicate, and both LEDs
light when a 50 Hz input is applied. If not,
note if the signal LED is indicating cor-
rectly. If so, go searching around the ICs.
The wire link connects all the protection
and range LED circuitry, and can be re-
moved to help further isolate the fault.
Calibrating
Once operating, the unit can now be cali-
brated. Start by applying a 50 Hz input of
at least 30 mV. Adjust the value of Ry,
and RV, for an exact midscale indication.
The value shown for Ry is for a
100 ohms, 1 mA movement, and different
movements may require this value to be
varied. Once set, do not alter the setting
of RV,. Select the x10 range and apply a
500 Hz input. Try a 220 k resistor for Ry,
but exact calibration can be achieved using
Analogue Frequency meter — internal view a 270 k for this resistor in parallel with an- p
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8051 68HCII
6301/6801/6803 64180

* “C" Compliers by Hi-Tech for.
8086/88 ZB0 68000

* A biers for all popul
microprocessors by Hi-Tech
and 2500AD.

RTCS software for PC/XT/AT:
* RTX real-time multitasking operating
system

* UDI universal development interface
* 1SIM85 ISIS Il simulator

MACRO DYNAMICS .

The Development System Specialists

80 Lewis Rd., Wantirna South 3153.
Tel: (03) 220 7260 Fax: (03) 220 7263

ADVERTISING INFO No. 26

SAVE Oh hew
low cost tools &

components

FOR DESIGNERS AND PROGRAMMERS

HARDWARE ) $

EPROM ERASER with TIMER. LA6T 135.00
PROGRAMMER (2716-27512). fits IBM-PC 232.00
XT Compatible System. 640k 1495.00
Turbo Motherboard. Ok RAM 295.00
SOFTWARE (all runs on I1BM-PC or compatible)  §

NORTON Programmers Editor (Magic} 140.00
PROTEL PCB Layout System Version 950.00

30 (EGA Compatible) with FREE
Schematic Library

HI-TECH C Cross Compiler {2-80. ROMable) 350.00
CHIPS $

8749 Microcomputer .00
8031 14.50
NEC V20-2 Speed Chip 45.00
27512 55.00
G Text-Speech Set 39.95

All prices include Sales Tax Overmight Delvery $7 50
Austraha Wide (Except Systems)

Phone now for our free information pack on (07)

369 5900 or write to P.O. Box 107 Paddington. Q. 4064

V'sa Masier Card & Bank Card acceptec

A A\ /I\ Our new showroom
1sat

BALTEC
SYSTEMS

ADVERTISING INFO No. 25

26 Mayneview
Street,

Milton. Q.

Ph: 07 369 5900.

THEY DON'T JUST LOOK TOUGH,
THEY'LL BE TOUGH
FOR YEARS AND YEARS.

For that total professional look, put your
components into one of BETACOM's
smart, strong Instrument Case
Enclosures. Made of tough powder
coated aluminium these enclosures will
look good for years.

Easy to assemble in a variety of sizes,
supplied with all the hardware and
shrink wrapped for protection. IC4 is an
extruded aluminium, 2 piece enclosure,
available in 6 sizes. The unique "square
wave" internal slotted extrusion allows
for slide in standard 100mm Eurocard
printed circuit boards. The cover is
screwed at each end and can be custom
modified in various lengths and colours.
IC6, is a 14 piece box with finished
aluminium front and back panels, andis
screwed from the sides and rear.

-\1

The supplied internal chassis can be
mounted in 3 different positions on its
support brackets, enabling components
to be mounted independently. IC6
comes in 20 sizes, 1U-4U, 72 width and
full width and a range of depths. Full
width will fit into a standard 19" rack
cabinet using optional rack mount
brackets. Handles are available for 3U
and 4U sizes.

Both these enclosures come in bright
distinctive colours for that totally
professional look for all your projects.
These are just 2 of BETACOM's
extensive range of enclosures. Call us
today for more information.

BETACOM

TEMPLE-SMITH AUSTRALIA PTY. LTD.
2-12 Harp Street, Campsie. PO Box 196, NSW 2194
Telephone (02) 78 3436  Fax (02) 787 2529

VICTORIA: Temple-Smith Australia Pty. Ltd. 12 Rosella St., Frankston 3199. Telephone (03) 781 1013. Fax: (03) 783 9151
SOUTH AUSTRALIA: Graphic Electronic Industries Pty. Ltd. 168 Payneham Rd., Evandale 5069. Telephone (08) 363 0277
WESTERN AUSTRALIA: J.G. Thomas & Associates 5 Durnham Rd., Bayswater 6053. Telephone (09) 272 7122
QUEENSLAND: St. Lucia Electronics 24 Campbeli St., Bowen Hills 4006. Telephone (07) 52 7466

®

HITSA 126

® ®

ADVERTISING INFO No. 23

ET! June 1987 — 79




other of a higher value. Repeat this for
the next decade, with a frequency of
5 kHz and a resistor value of around 22 k.

You will find whether the Zener diode,
ZDs,, is needed for IC, when the highest
range is_used. Connect a temporary resis-
tor of 1k8 for R,s, and apply 50 kHz. If
the deflection is much higher than mid-
scale, the 555 has the propagation prob-
lem referred to in Part 6. Try a 10V
Zener diode, otherwise work down in
Zener values until the reading is around
midscale. Alternatively, use a Fairchild
brand 555 (uASSS, as specified). Once the
decades are in calibration, next confirm
that the range LED operates from around
10 per cent of full scale to 1.5 x the dec-
ade. On the lowest scale, 10 Hz should
make the range LED blink, and it should
extinguish at around 150 Hz. The highest
scale will have the range LED on between
frequencics of around 10 kHz to 150 kHz.

Another check is the effect of the meter

protection transistor, Qs. The value for
Rig is for the 100 ohm meter movement
used in the prototype. If the pointer re-
turns to an on-scale value when the range
LED is off, raise the value of Rjs. If you
suspect the protection is inadequate, lower
the value. The correct setting will give an
overscale reading without obvious distress
to the meter movement.

Using the meter

Although billed as foolproof, the relative
s‘lmplicity of the circuit may not cover all
contingencies. In general, trial use has
demonstrated that if both LEDs are
clearly on, and the meter reading is
steady, the correct value is being dis-
played. With some input waveforms, eg, a
short duty cycle square wave, the signal
LED may not light, particularly at low fre-
quencies. Sometimes the sensitivity of the
input circuit will allow a steady reading
without the signal LED being on. This
means the input level is below the 20 mV

threshold, but is probably still providing a
correct indication. Noisy waveforms will
produce erratic readings, in which case try
switching in the filter. Frequencies above
150 kHz at low voltage levels may produce
an apparent reading with both LEDs on.
However, the reading will probably vary,
and will totally disappear if the filter is

switched to its first position.

If the input signal is modulated by a
50 Hz hum, anything is likely. The filter
won’t remove the hum, and conditioning
of the signal may be required. This can be
done by connecting a low value capacitor
in series with the input, and replacing a
resistor value of, say, 10 k across the input
terminals. Very high voltage inputs are
not recommended, although the input cir-
cuit can probably handle up to 240 v rms.
Despite these restrictions, we guarantee
this meter will be easier to use than many
digital frequency counters currently avail-

able.

PARTS LIST
Resistors — all 1/4 watts 10 per cent unless
otherwise specified.
— alt values in ohms.

Rd) RQV R!:l)
[ B S 1k
Re . 1K2

3 ceeeeeeeessesssssssassnssnssssassssssssssssssssosssssessssooes 1kS

Potentiometers
RVy 1k miniature trimpot

Capacitors —~ types not specified are 25V
electolytics.
—all polyesters 100V unless
otherwise specified.
— all values in uF, pcb mount.
... 0.1 polyester, 630 volt
... 0.001 polyester
............................................. 0.01 polyester
E . 0.1 polyester

... 100
................ 47
- 3

B e . 0.0015 polyester
B =

Cis

C7 coerevvrreeesies oo oo
B & st | e,

. 2.2tantalum or mono
1000

|

1 1
| i il

SN EL A
H

IIZBV ‘ b
: |
. , \ .

¢S

<

6

2 ’ [ B , Y
| SW1 | swzs 00 | \J Cob)
EARTH omax T — LED 2
NPT FILTER SIGNAL | 1 METER RANGE
“IO
Sw2s olo0
o (see note below); transformer, 240:12.6 volt ac,
RANGE (eg, type 2851); BNC panel mount socket, 2
FET type 2N5484 control knobs; 4 pcb supports, rainbow cable

BC5478B or similar
...................................... BC557 or similar
........................................ IN914 or similar
ZD,, ZD, .... BZY88 C3V3 or similar Zener diode

ZD3 e see text
ZD, . 7.5V, 400mW Zener diode
ICy ... . 311 comparator, 8 pin DIL
IC2, 1Cs oo, UAS555 timer

4 - UA7812, T0220 voltage regular
Bridge .. W04 or equiv
LED1-2 . 1o suit

1 pole, 4 way wafer, or similar
2 pole, 4 way wafer, or similar

Meter Movement
1ma dc, 100 or 200 ohm coil, 80mm x 80mm
panel mount (or 100mm x 80mm)

Miscellaneous
PCB or vero board; Scotchcal front panel; alu-
minium case, (W x D x H) 152 x 132 x 103mm

hook-up wire, co-ax, 240 lead and plug; grom-
met; terminal block; cable clamb; lugs, mount-
ing hardware for LEDs.

Note: The case size was based on the Dick
Smith case, catalogue No H-2330.
However, although this unit has the
same dimensions, a recent discovery
shows they are for D x W x H. The
larger aluminium case, No H-2335 can
be used if necessary, but the front
panel design will need enlarging to
suit.

APROXIMATE COST = $45

ETI-177 SPECIFICATIONS

Frequency Range: 10Hz to 100kHz
Accuracy: +5%

Minimum input voltage (sine wave): 30mV
Input impedence: 1M ohm
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Tubeaxial fans

= Diecast aluminium housings
= Sleeve or ball bearings

» | ong operating life

= High airflow characteristics

= AC/DC models available

= Competitively priced

3

for further details contact

STG-GANNON

COMPONENTS PTY. LIMITED

248 Wickham Road, Moorabbin. 3189
VIC. (03)555 1566 N.S.W.{02)6632283
S.A. {08)3630055 QLD. (07)832 5511
W.A.(09)381 4155 TAS. (002)343567
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7
S . _.Z S“PERFECT MATCH”

S  rom “CRUSADER”
T\ "

ULTIMATE IN SEVEN SEGMENT L.E.D.
DISPLAY UNITS. INTERCHANGEABLE
WITH “G.EF.E"” CODE SWITCHES.
AVAILABLE IN — HEXADECIMAL

— B.C.D. POSITIVE LOGIC INPUTS

& FACILITY FOR DECIMAL POINT.

FREE SPECIFICATIONS AND DATA FROM:
CRUSADER ELECTRONIC
COMPONENTS PTY. LTD.

81 PRINCES HWY, ST PETERS, NSW 2044. Phone 516 3855 519 6685 517 2775.Telex: 123993 Fax: (02) 517 1189

APPOINTED DISTRIBUTORS:

SYDNEY: GEORGE BROWN & CO PTY. LTD. PHONE 519 5855 GEOFF WOOD ELECTRONICS PTY. LTD. PHONE 810 6845
WOLLONGONG: MACELEC PTY. LTD. PHONE 29 1455 CANBERRA: GEORGE BROWN & CO PTY. LTD. PHONE 80 4355
NEWCASTLE: NOVOCASTRIAN ELECTRONIC SUPPLIES PHONE 61 6055 MELBOURNE: R. PG. AGENCIES PTY. LTD.
PHONE 439 5834 JESEC COMPONENTS PTY. LTD. PHONE 598 2333 GEORGE BROWN & CO PTY. LTD. PHONE 419 3355
BRISBANE: L.E. BOUGHEN & CO PHONE 369 1277 COLOURVIEW WHOLESALE PTY. LTD. PHONE 275 3188 ST LUCIA
ELECTRONICS PHONE 52 7466 ADELAIDE: PROTRONICS PTY. LTD. PHONE 212 3111 D.C. ELECTRONICS PTY. LTD.
PHONE 233 6946 PERTH: SIMON HOLMAN & CO PHONE 381 4155 PROTRONICS PTY. LTD. PHONE 362 1044

Ta——
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TEEAICH YOUR

Inside Your Computer 10

BINARY, HEX,
AND ALL THAT

Before you can delve into the mysterious world of machine
code, you must first be initiated in the ways of binary and hex.

Phil Cohen

omputers would be a lot easier for

most pcople to understand if ex-

perts didn’t keep going on about bi-
nary.

Trying to teach people binary so that
they can operate computers is like teach-
ing people about free-radical chemical
reactions before they learn how to drive a
car. Radicals may be central 10 the way
fucl burns, but that’s rather beside the
point when all you really need to know is
where to put the petrol in!

You can quite happily write programs in
any 3GL. 4GL or 5GL language (sce last
month’s article for a description of these)
without rccourse to binary at all. It’s only
when you want to work at a lower level —
with machine code — that binary becomes
part of the required knowledge.

In an carlier part of this series 1 said
that computers typically use a scrics of
cight parallel wires to carry information,
and that cach of these wires was at cither
a ‘high’ or a ‘low’ voltage at any given
time. IUs traditonal to represent a “high’
voltage (usually 5 V) by a ‘I' and a ‘low’
voltage (usually 0 V) by 0", but never let
yourself be confused by all those Is and
Os: voltages arc what it's all about at the
end of the day.

To represent the state of the wires at
any given time, you just string the Is and
Os together. So if all cight wires arc at
0V. you can write that their states is
00000000, If they arc all at 5V, it's
RSN

There are 256 possible states for a
group of cight wires to be in: (00000000,
00000001, 00000010, G00000LE, and so on.
up to tI1111HE In a computer, these 256
possibilitics are normally allocated a num-
ber starting at ():

00600000 0
00000001 ]
00000010 2
FLETELIO 254
IITTEEDE 255
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(Notice that there are 256 possibilitics. but
if you include 0 you can only represent
numbers up to 255).

Bits

Each of these 1s or 0s is called a ‘bit’ (Bi-
nary InTeger), and a group of cight is
called a ‘bytc’. So one byte can represent
a number from 0 to 255.

Programs that have to work with num-
bers only from 0 to 255 normally use one
memory location to represent cach num-
ber. More typically, programs that have to
work with text use cach location to hold
one character.

So where does the “binary number sys-
tem’ fit into all of this? Well, binary is
nothing more than an casy way of convert-
ing between the patter of Is and 0s and its
cquivalent ‘decimal’ (ie ordinary number)
cquivalent.

It works like this: taking a byte like
10001110, you allocate a value of 1 to the
rightmost digit, 2 to the next left. 4 to the
next left to that, and so on, doubling cach
time. An example will make this clearer:
The byte:

1 00 0 1 1 10
The value for cach bit (doubles with cach
step to the left):

128 64 32 16 8 4 2 1
Collect the values that are 1 in the byte:

128 S 4 2
Add them together:

128+ 8 +4+2=142

So the value that’s associated with the
byte 10001110 is 142, And that’s all binary
is about — converting between the pattern
of voltages on the wires. and the decimal
value associated with it.

Of course, it has to be possible to go
the other way, too. To convert from deci-
mal to binary (let’s usc 135 as an exam-
ple), write the binary values out again:

128 64 32 16 8 4 2 1
Find the largest one that you can subtract
from the decimal number. subtract it and
find the remainder:

135 = 128 + 7
The find the next binary valuc you can
subtract from the remainder:

135 =128+ 4+ 3
And continue until you have nothing left
as a remainder:

135 =128 +4+4+ 2+ 1
Now write the binary values out in their
proper positions:

128 4 21
And put Is where the binary values lie:

1 0 0 0 01 11
And there’s your answer — 135 is the
decimal equivalent of 10000111.
Hex
Because converting from decimal to binary
and back again is such a fiddle, the hexa-
decimal system is often used. This has
some of the advantages of decimal (you
don’t have to write a long string of Is and
0Os to represent the contents of a particular
bytc), but is a lot casier to convert to and
from binary.

Hexadecimal is based around groups of
four bits, like this:
Binary
0000
0001
0010
0011
0100
0101
0110
0Lt
1000
1001
1010
1011
1100
1101
1110
1
To represent an cight-bit byte, you simply

use two hex codes together. like this:

Hex

Binary Hex
0000 0000 00
0000 0001 01



You don't have to be an expert to understand Binary.
0001 0000 10
0001 0001 11
1010 1110 AE

It’s also possible to convert a hex code

into decimal — you just give the right-
hand hex code a value from 0 to 15:

Hex Decimal

0 0

1 1

8 8

9 9

10

11

12

13

14

15

And give the left-hand hex code a similar
vatue. but mudtiplied by 6. like this:

TmMmoOwW>»

Hex Decimal

11 1 X 16+ 1 =17
AA 10X 16 + 10 =170
B4 11 X 16 + 4 = 180

Hex is used widely in machine code pro-
gramming because it provides a ncat and
rcadable way of representing binary codes
— which in turn. never forget. represents
voltages on groups of wires.

Octal

An older system of representing binary
values is the “octal” system. which codes
them three bits at a time (instead of four
bits at a time. as in the hex system):

Binary Octal
000 0
001 1
101 2
011 3
100 4
101 5
110 6
111 7
The byte 10110011 would be 263 in

octal — if you can’t sce why. try convert-

ing the byte three bits at a time starting

with the rightmost three. Hex is a much

ncater way of representing cight and 16

bit numbers. Octal is not widely uscd with

microcomputers.

Glossary

Binary: A way of using voltages on wires
to represent numbers.

Bit: What a single wire can represent in
binary — cither 1 or (.

Byte: Eight bits.

Data lines: The wires that carry the con-
tents of a particular byte of memory
into or out of the memory hardware
itself.

Decimal: The normal system we use every
day to represent numbers.

Hex: Short for hexadecimal.

Hexadecimal: A wuy of representing the
voltages on cight wires using two
characters.

Machine code: The series of codes that a
processor can use as instructions di-
rectly.

Octal: A system for representing the volt-
ages on cight wires using three
digits. ®
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Beek oy Popular Degm

DATA & REFERENCE

AERIALS

DIGITAL IC EQUIVALENTS AND PIN CONNECTIONS
A. Michaeils BPO140
Shows equivalents and pin connections of a popular user-orientated
selection of European, American and Japanese digital ICs. Also
inciudes details of packaging, families, functions, manutacturer and
country of orlgin.

$18.00

256 pages (Large Format)

LINEAR IC EQUIVALENTS AND PIN CONNECTIONS
A. Michaels BPO141
Shows equivalents and pin connections of & popular user-onentated
selaction of European. American and Japanese linear ICs. Also
includes detaits of functions, manutacturer, and country of origin.
$18.00
320 pages (Large Formel)

INTERNATIONAL TRANSISTOR EQUIVALENTS GUIDE
A. Michaels BP0085
Helps the reader to find possible substtutes for a poputar user-
orientated selection of European, American and Japanese
transistors. Also shows material type, polarity, manutacturer and
use.

$12.00

320 pages

CHART OF RADIO, ELECTRONIC, SEMICONDUCTOR AND
LOGIC SYMBOLS
M. H. Babanl, B.Sc.(Eng) BP0027
llustrates the common, and many ol the not-so-common, radio,
electronic, semiconductor and logic symbols that are used in books,
magazines and instruction manuals, etc., in most countries
throughout the world.

$4.00

Chart

RADIO AND ELECTRONIC COLOUR CODES AND DATA
CHART

B. B. Babani BP00O7
Covers many colour codes in use throughout the world, for most
radio and electronic compaonents. includes resistors, capacitors,
transformers, tield coils, fuses, battery leads, speakers, etc.

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

An essential addition to the library of any keen hi.fi and audio
enthusiast. The design and construction of many useful projects
are covered including: stereo decoder, three-channel stereo mixer,
FET pre-amplifier for ceramic PUs, microphone pre-amp with
adjustable bass response, stereo dynamic noise fitter, ioud-speaker
protector, volce-operated relay, etc.

$8.00

96 pages

AUDIO PROJECTS
F. G. Rayer BP00%0
This book covers in dgetall the construction of a wide range of audio
projects. The text has been divided into the following main sections:
Pre-amplifiers and Mixers, Power Amplitiers, Tone Controls and
Matching, Miscellaneous Projects.
All the profects are fairty simple to build and have been designed
around inexpensive and readily available components. Also, to
assist the newcomer to the hobby, the author has included a number
of board layouls and wiring diagrams.

$8.50

96 pages

AERIAL PROJECTS

R. A. Penfold BPO105
The subject of aerials is vast but in this book the author has
considered practical aerial designs, including active, loop and ferrite
aerials which give good performances and are relativiey simple and
inexpensive to build. The theary and ics of aerial
design have been avoided.

Also included are constructional details of a number of aeria!
accessories including a pre-selector, attenuator, fitters and tuning
unit.

$8.50
96 pages

25 SIMPLE AMATEUR BAND AERIALS
E. M. Noll BPO125
This concise book describes how to build 25 amateur band aerials
that are simple and inexpensive to construct and perform well. The
designs start with the simple dipole and proceed to beam, triangle
and even a mini-rhombic mads from four TV masts and about 400
feet of wire.
You will find a complete sat of dimension tables that will help you
spot an aeria! on a particular frequency. Dimensions are given for
various style aerlals and other data needed for spacing and cutting
phasing lengths. Also included are dimensions for the new WARC
bands.

$6.50

80 pages

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

$8.50

80 pages

25 SIMPLE INDOOR AND WINDOW AERIALS

E. M. Noll BP0136
Written tor those pecpie who live in flats or have no gardens or other
space-limiting restrictions which prevent them from constructing &
conventional aerial system.

The 25 aerials included in this book have been especially designed,
built and tested by Mr. Noli to be sure performers and give

surprisingly good results considering their lIimited
dimensions.
$6.00
64 pages
25 SIMPLE TROPICAL AND MW BAND AERIALS
E. M. Noll BPO145

Shows you how to build 25 simple and inexpensive aerials for
operation on the medium wave broadcast band and on 60, 75, 90
and 120 metre tropical bands. Designs for the 49 metre band are
included as well. .
$8.00
64 pages

FAULT-FINDING

HOW TO GET YOUR ELECTRONIC PROJECTS WORKING

R. A. Penfoid BP0110
The aim of this book is to help the reader overcome problems by
indicating how and where 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,
shortcircuits, 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 circuts and also covers the
use and construction of a signal injectortracer 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,
unijunctions, etc., with the aid of only a limited amount of test

COMPONENT SPECIFIC

MODERN OP-AMP PROJECTS

R. A. Penfoid BP0108
Includes a wide range of constructional projects which make use
of the specialised operational amplifiers that are available today.
including low noise, low distortion, ultra-high imput impedance, fow
slew rate and high output current types. Circults using
transconductance types are also included.

All of the projects are fairty easy to construct and a stripboard layout
Is provided for most of them so that even constructors of limited
experience should be able to bulld any of the projects with the
minimum of difficulty.

$8.50
112 pages

MODEL RAILWAY PROJECTS
R. A. Penfold BP009S
The aim of this book is to provide a number of usetul but reasonably
simple projects for the model railway enthusiast to build, based on
inexpensive and easily obtainable compaonents.
The projects covered inciude such things as controllers, signal and
sound effects units, and to help simplity construction, stripboard
layouts are provided for each project.
$8.50
112 peges

equipment.

Chapter 4 deais with both TTL and CMOS logic circuits and inciludes

the use and construction of a pulse generator to help fault-finding.
$6.50

96 pages

TRANSISTOR RADIO FAULT-FINDING CHART BP070
C. E. Miller

Used properly, it should enable the reader to trace most
common faults reasonably quickly. Across the top of the chart
will be found four rectangles containing brief descriptions of
these faults. vis — sound weak but undistorted, set dead.
sound low or distorted and background noises. One then
selects the most appropriate of these and following the
arrows. carries out the suggested checks in sequence until
the fault s cleared Chart $4.00

ELECTRONIC & COMPUTER MUSIC

ELECTRONIC MUSIC PROJECTS

R. A. Penfold BPO 74
Provides the tructor with a number of practical circuits for the
less complex s of electronic music equipment, incluang such

things as ‘uzz box waa-waa pedal, sustain unit, reverberation and
phaser tremelo geneator, otc.
The text 1= .ivided into four chapters as foliows:

Chapter 1, Guitar Eftects Units; Chapter 2, General Effects Units;
Chapter 3, Sound General Projects; Chapter 4, Accessorias.
$9.50
112 pages

ELECTRONIC SYNTHESISER CONSTRUCTION
R. A. Penfold BPO185
Should enable a relative beginner to bulld, with the minimum of
difficulty and at reasonably low cost a worthwhile monophonic
synthesiser, and also learn a great deal about electronic music
synthesis in the process. This is achieved by considering and
building the various individual parts of the circult that comprise the
whole instrument as separate units, which can then be combined
together to form the final synthesiser. Printed circuit designs are
provided for these main modules. Later chapters deal with
sequencing and some effects units.

$11.00

112 pages

MIDI PROJECTS
R. A. Penfoid BPO182
Provides practical details of how to interface many popular home
computers with MIDI systems. Also covers interfacing MIDI
equipment to analogue and percussion synthesisers.
$11.00
112 pages

MORE ADVANCED ELECTRONIC MUSIC PROJECTS

R. A. Penfold BPO174
Intended to complement the first book (BP74) by carrying on where
ft 1eft off and providing a range of slightly more advanced and
complex projects. Included are popular effects units such as flanger,
phaser, mimchorus and ring-modulator units. Some useful
[ jon synthesisers are also d. ibed and together these
provide a comprehensive range of effects induding drum, cymbal
and gong-type sounds.

$8.50
96 pages

COMPUTER MUSIC PROJECTS

R. A. Penfold BPO173
Shows some of the ways a home computer can be used to good
effect in the production of electronic music. Topics covered include
sequencing and cortrol via analogue and MIDi Interfaces,
computers as digital delay lines and sound generators for computer
control. 3

$11.00
112 pages
MISCELLANEOUS
COIL DESIGN AND CONSTRUCTION MANUAL
B. B. Babani BPO180

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 detai. All h | data is simplified for use
by everyone.
$9.50
96 pages
AN INTRODUCTION TO Z80 MACHINE CODE
R. A. & J. W. Penfoid BPO152

Takes the reader through the basics of microprocessors and
machine code programming with no previous knowledge of these
being assumed. The microprocessor dealt with is the Z80 which
is used in many popular home computers and simple programming
examples are given for Z80-based machines including the Sinclair
ZX-81 and Spectrum, Memotech and the Amstrad CPC 464. Also
applicable to the Amstrad CPC 664 and 6128.

$10.00

144 pages

A Z-80 WORKSHOP MANUAL
E. A. Parr BPO112
This book is intended for people who wish to progress beyond the
stage of BASIC programming to topics such as machine code and
assembly language programming, or need hardware details of a
2Z-80 based computer.

$12.00

192 pages

GETTING THE MOST FROM YOUR PRINTER
J. W. Penfold 8P0181
Detalls how to use all the features provided on most dot-matrix
printers from programs and popular word processor packages like
Wordwise, Visawrite and Quill, etc. Shows exactly what must be
typed in to achieve a given effect.

$11.00

96 pages

CIRCUITS & CONSTRUCTIONAL
PROJECTS

BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS
R. A. Penfold BPO227
Shows the compiete beginner how to tackle the practical side oOf slectronics,
30 tha *r she can confidently build the electronic projects that are
regularly .« ‘ured in the popular magazines and books. Also includes
examples in the form Of Simpie projects that you can build.

$8.50

112 pages




anal.. Baban) Books!

50 PROJECTS USING RELAYS, SCRs AND TRIACs

F. G. Rayer BPO037

This book gives tried and practical working circuits which should present

the mimimum of dificuty f0r the enthusiast ® construct In most of the

circuits there Is a wide latitude in component values and types, allowing

easy modification of circuits or ready adaption of them 10 individual needs.
$8.50

112 pages

IC 555 PROJECTS

E. A. Parr BP0O44

Every so often a device appears that Is so usefull that one wonders how

life went on beltore without K. The 555 timer is such a device. Included

in this book are bas'c and general circuits, motorcar and model railway

oo, s and nossTeRers a5 wal a8 & seckon an he 558, 558 and 550 tmens.
$9.50

176 pages (Available Fedruary 1987)

POPULAR ELECTRONIC PROJECTS
R. A. Penfold BPOO49
Provides a collection of the most popular types of circuits and projects
covering a very wide range of interests. Inciuding Radio, Audio, Household
and Test Equipment projects.
$9.50
144 pages

ELECTRONIC TEST EQUIPMENT CONSTRUCTION

F. G. Rayer BPOO7S

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

10 a field-sirength indicator and heterodyne frequency meter.

Not only can the home constructor enjoy building the equipment but the

finished product can also be usefully utilisad in the furtherance of his hobby.
$8.00

96 pages

HOW TO USE OP-AMPS BPO88
E. A. Parr
This book has been wiritten as a designer’s guide covering
many operational amplifiers, serving both as a source book
of circuits and a reference book for design calculations. The
approach has been made as non-mathematical as possible
and it is hoped, easily understandable by most readers, be
they engineers or hobbyists.

$11.00

160 pages

ELECTRONIC GAMES

R. A. Penfold 8P0069
Contains a number of interesting eiectronic games projects using modern
integrated circuts. The text is divided into two sections, tho first dealing
with simple games and the Iatter doaling withmore complex circuits thus
making the book ideal for both beginner and more advenced enthusiast alike.

HOW TO DESIGN AND MAKE YOUR OWN P.C.B.s
R. A. Penfold BPO121
Chapter 1 desls with the smpls methods of copying printsd Grouit board designs
from magazines and bocks and covers all aspects of smols P.C.8. construction
as comprehensively as possiie. Chepter 2 covers photographic methods of
producng p.c.b.s and Chapier 3 deals wth moat aspects of dasigning your own
printad cirout board leyouts.

$8.50

80 pages

POWER SUPPLY PROJECTS
R. A. Penfold BPOO76
The purposa of this book is 10 give & number of powsr supply designs,
inciuding simple unstabriisad types, fixed-voltage regulated types, and
variable-voitage stab lised designs, the latter being primasly intended for
usa as bench supplies for the slectron.cs workshop. The designs provided
are all iow-voitage types for semi-conductor Grcuits. This book should also
help the reader 10 design his own power supplies.

$7.50

96 pages

HOW TO DESIGN ELECTRONIC PROJECTS
R. A. Penfold 8PO127
The aim of this book s 10 help the reader 10 put DYether projects from standard
crout biooks wih a minimum of el and emor, bt wihou resoring 10 any acvanced
mathematics. Hints on designing circult bocks 10 Meet your Apecial requirements
where no “siock” design 5 svalebis are alsO provided.

$9.00

128 pages

ELECTRONIC SECURITY DEVICES

R. A. Pentoid BPOOSE
Many peopie associate the term “security device™ with only burglar alarms
of various types, but in fact, any piece of equipment which heips to protect
paople and property against any form of danger could be termed a
"'securlty device''.

Therefore this book, besides inciudng both simple and more sophisticated
burglar aiarm circuits using light, infra-red and ulirasonics, also inciudes
many other typas of Circurts as well, such as gas and smoke detectors,
flood alarms, doorphone and daby alarms, etc.

COMMUNICATION
(Elements of Electronlcs —
F. A. Wiison BP0089
A look at the electronic fundamentals over the whole of the
communication scene. This book aims to teach the important
elements of each branch of the subject.

Most of the modern transmissions system techniques are examined
including line, microwave, submarine, satilite and digital multipiex
systems, radio and telegraphy. To assist in understanding these
more thoroughly, chapters on signal processing, the electromagnetic
wave, networks and transmission assessment are included, finally
a short chapter on optical transmission.

Book 5)

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

Contains 50 interesting and useful circuits and applications, covering
many dt"erenl branches of electronics, using one of the most

rakabio ws — the kightemmiting diode
(L.Em Also ndudes circults for the 707 commen anode dksplay.

.36.00

64 pages
IC PROJECTS FOR
BEGINNERS
F. G. Rayer BP0097

Offers a range of simple projects based around a number of poputar
and Inexpensive linear and dighal integrated circults.

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

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

This is a book of simple circuits which have applications in
and around the home and that are designed 1o be powered
by the energy of the sun. Although, if the reader wishes, they
could alternatively be powered by the ordinary button cetis
or small dry batteries.

$8.00 $9.50 $8.50
96 pages 112 pages 128 pages

FURTHER PRACTICAL ELECTRONICS BP0144 following fourteen sections: Electricity, Electrostatics,

CALCULATIONS AND FORMULAE Electromagnetism, Complex numbers, Amplifiers, Signal

NEW RELEAS ES! *F. A. Wilson Generation and Processing, Communication, Statistics,
Written in the same style as the first book (BP53) and with Reliabliity, Audio, Radio, Transmxssnon Lines, Digital Logic

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

A TV-DXERS HANDBOOK BP0176 - - - - - - - - - -

R. Bunney
Completely revised and updated by Roger Bunney who is
probably one of the leading authorities in this country on the
subject. Includes many units and devices which have been
designed and used by active enthusiasts, and often,
considerable ingenuily and thought have gone into the
development of such units to overcome individual problems.
A practical and authoritative reference to this unusual

ELECTRONICS BOOKS

For airmail outside Australia

ORDER COUPON

aspect of electronics. (Large Format} $18.00 (Itinsutficlent space anclose separate list) add $5.00 to these charges.
AN INTRODUCTION TO CP/M BP0183 BOOK TITLE BOOK NUMBER OTY PRICE
R. A. Penfold 1
CP/M is more than just a program to give a common set of 1
standards and hence software compatibility between various 1
computers. It inciudes a range of commands that help with [}
such things as file copying and editing. the directing of data
to the appropriate device etc. In order to get the best from
CP/M and the programs running under it, a basic .
understanding of the system is highly desirable, and this book Send to: Total Price of BOOKS .......... S
tells the story 96 pages $11.00 .
1 Freepost No.4 A
ELECTRONIC CIRCUITS FOR BP0179 !  Eederal Publishing Plus post & handling ...... $ \2'75
THE COMPUTER CONTROL OF ROBOTS 1 (flat rate up to 10 books) TOTALS
R. A. Penfold ! PO Box 227
Provides information and circuits on computer control of f .
electric motors (including stepper types), plus a range of waterloo 2017 (o stamp required) Date: ....
useful sensors including visible light, infra-red, and ultrasonic . .
el ol K RiEi )T R Telephone: .......................
USING YOUR AMSTRAD CPC DISC DRIVES BP0189 Address' '"'""""" """"""""""" B = POStCOde' """""""
f;' w. Pen'ohldm s S —— Please tick box to indicate method of payment: Cheque* /Money Order O
overs suc| Ings as tracks, sectors a| Ing: Q RPN
AMDOS and CP/M operating systems including rules and 1 *Please make payawie to the Federal Publishing Company Pty. Ltd.
regulations, filing from BASIC, file copying and transfer: Mastercard D American EXpreSS 0 Bankca rd D Visa O
program development including MERGE and CHAIN —————— = 1
MERGE: CP/M turnkey discs etc Credit Card No: 1
$11.00 )
96 pages . a
H Signature . EXpiry Date ...........ccecouneene.
(] funsigned orders cannot be accepted  As these books are imported, unavoidable delays may occur.
: ETI JUL '87
]
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Introducing OrCAD/SDT. & complete and arfordable
schematic capture package. developed for IBM
personal computers and cconmpatibles.

Now

extensive part librarv, schematic cutput. bill
of materials. net listing and design checking.

orcC

For

a complete schematic design tool with

Systems Corporation i

PRICE and PERFORMANCE togetluezr.

AD with 1 vear of program and manual updates PROMETHEUS SOFTWARE DEVELOPMENTS

$1275.00 (ex tax) 191 Riversdale Road

Hawthorn Vic. 2122

FREE demo disk and literature please contact: (03) 819 6088
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o FolLLOW THE

IR EECON

BANNER o 0

IT ALWAYS
LEADS THE WAY !

o RESERVE THE WEEK OF

0 MoN SEPT 14 - FRT SEPT 18
D For AN EVENT Too IMPORTANT 10 MISS

o IN FORMATION ON EXHIBITORS & LECTURES
IS AVAILABLE NOwW FroMm

The Institution of Radio and Electronics Engineers Australia
Commercial Unit 3, Edgecliff Court. 2 New McLean Street. Edgecliff NSW 2027
Phone: (02)327.4822 — FAX (02)327.6770 — TLX AA21822 (Quote User No.SY135)

SYDNEY September 14 — 18
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Sony Australia recently an-
nounced two developments
in the company's campaign
to expand the Video 8 mar-
ket. These are: the introduc-
tion of a second generation
Handycam CCD-V30 and the
provision of 8mm pre-re-
corded software to Sony
video 8 specialists Australia
wide.

The V30 boasts a number
of technical features such as
full recording/playback
capability, linear auto white
balance, RGB colour filter
and RGB colour processing.
The image pickup utilises
291,000 pixels. In the creative
department the machine has
autofocus, 2.5x zoom lens
with macro setting and very
simple controls and opera-

tions. No doubt vast numbers
of fabulously well paid 60
Minutes cameramen  will
begin their careers with this
eminently portable device.
The V30 will be sold at ali
Sony outlets in the country
and is priced at $2,999.00.
Sony hopes that its devel-
opment of pre-recorded
Video 8 software will intro-
duce a whole new viewing
audience to the compact
size and mobility of the new
format. Video 8 products and
the V30 Handycam can con-
nect fo any television set and
Sony hope that this will make
them especially attractive to
holiday makers who feel the
need of some video enter-
tainment.
107

Sony Developments

Concemed about the seem-
ing wave of domestic vio-
lence which is sweeping
through Australia Teac have
produced a portable colour
TV with a built in video re-
corder. Teac is hopeful that
this development will stop
family arguments over TV
viewing.

The new unit is scarcely
bigger than a conventional
34cm portable TV set,

Teac and the Family

weighs a mere 16.4kg and
can be easily picked up,
even by children, who will
then presumably fight over it.
As well as its small dimen-
sions the Teac Televideo also
features full timer recording,
one-touch record, picture
search and automatic re-
wind. It can be used for all
VHF/UHF TV viewing. It will re-
tail for around $1299.
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Visionary Video

The JVC company has just
released the HR-D470UM

video cassette recorder. JVC.

say that this machine is the
"Video for Visionaries” and
has been designed "to fit into
your lifestyle”. Amoung its
features are an 181-channel
cable-compatible tuner with
MTS decoder, a double azi-

F

muth 4-head (DA-4) system
for quality SP and a number
of other interesting devices.
JVC states that its new unit
is “incredibly compact” be-
cause the tape transport
mechanism has been rotated
90 degrees so that the cas-
sefte is loaded endways.
109

ET! June 1987 — 87




WITH

Now is the time to update your Hi-Fi system with one of
ORTOFON’s superb OM/OMP cartridges.

By doing so,gou will also have a chance to go to Denmark
and visit the ORTOFON manufacturing plant.

WHY THE ORTOFON
OM/OMP SERIES
CARTRIDGES?

if we were to take away their high
output, adjustable mass, diamond
quality, superior sound and stylus
interchangeability, these cartridges would be no

different from all ‘the others:

But with all these features and their sonic excellence, these
cartridges have become the most successful range of cartridges
ever produced by ORTOFON. In terms of value for money

the OM-range is now recognised throughout the world as

“the one to buy”

WHAT THE EXPERTS SAY!

GRAMOPHONE: *. . .the OM-20 showed a more solid bass

and midrange and freedom from edginess” “... The OM-30 had
amore subtle sound quality with greater clarity and definition,
amore positive stereo image’”

HIGH FIDELITY: “The OM-40 is the best magnetic cartridge that
this Danish manufacturer has ever produced. ..

HI-FI CHOICE: “ORTOFON OM-10.. .BESTBUY!I"

The nomenclature *OM" stands for Optimum Match. By removing
the in-built 2.5 gram weight-plate, the OM cartridges can be
perfectly matched to any medium or low mass tone arm. The
technically identical OMP models are designed for use in P-mount
tonearms.

All OM styli are interchangeable. If your budget does not allow the
top model initially, start with the OM-10 and update the stylus later.

- Ortofon MC30 Super

THE PRIZE LIST

Buy any ORTOFON OM/OMP 10, 20, 30 or 40 cartridge
between 1st March and 30th June 1987 and you could win
one of the following prizes:

1st PRIZE:
7-d§y'$ hﬁdBay!r%Er-nark. Flying with flf The

‘Businessman'’s Airline, to Copenhagen and return, including
- 6 nights first-class hotel accommodation and all transfers.

This exciting trip includes a visit to the Ortofon manufacturing
plant.glus an opportunity to visit the Danish Royal Theatre, famous
Tivoli Gardens and one of the many famous Danish jazz clubs

THE BUSINESSMAN'S AIRLINE

Next time you travel to Europe on business, why not give yourself
a break and fly SAS, the Scandinavian way — one stop to
Copenhagen, the business heart of Europe.

ond PRIZE: Fre. .

Moving Coil Cartridge.
Valued at $800.

3rd PRIZE:

Ortofon MC20 Super
Moving Coil Cartridge.
Valued at $600.

Full details and conditions
of entry from your participating ORTOFON specialist.

orfofon

accuracy in sound

For more technical information and reprints of reviews on ORTOFON's full range of products, contact Sole Australian Distributor:

SCAN AUDIO Pty. Ltd., 52 Crown Street, Richmond, Victoria 3121. Phone (03) 429 2199

NSW PERMIT NO TC87/141 [SSUED UNDER NYW JOTTERIES & ART UNIONS ACT 1901 ACT PERMIT NO TPRY43 ISSUEDUNDER | OTTERIES ORDINANCE 1964 VICTORIAN RAFFLES & BINGO PERMITS BOARD PERMIT NO. §7/62 ISSUED 2/1/87 NT PERMIT NO. NT0265/8
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SIGHT & SOUND NEWS

Sanyo’s Gamcorder

In reply to the V30 just
released by its rival Sony,
Sanyo claims to have pro-
duced the 'State-of-the-Art’ in
this field. The new machine is
the VM-800/P. Sanyo claims
that this machine is unique in

Australia as it is apparently
the only 8 mm camcorder
with a double azimuth 3--
head system and to have
both still and slow frame on
playback.
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ELEKTOR SOUND MIXER KITS

i

l

1
i

; (o] ] ©
K o o |, o -
f((c% "(e{ el EE o
o, {0, ok R
8 ol oy
=) £ o
| b |
(=) (=) ()
®

5
2.9

B 55955

’ il
L L
MIC/LINE STEREO HEADPHONE UV LED POWER
input module input module  MONITOR OUTPUT + SUPPLY
$85 input module OUTPUT TONE module
$98 & P Equil CONTROL $120
$112 S$95

A high quality multi-channels sound mixer which could be
expanded to 16 channels per power supply. Five modules are
available separately, all with predrilled screen-printed aluminium
front panels, knobs, cannon sockets & components.

Pre drilled black alum. case from SGO (8 modules) 12 & 16
channels also available. J

CODE TO SPEECH

SYNTHESISER
for IBM PC/XT compatible $125
for others {serial o/p)

Polaroid’s Freeze Frame

Polaroid have just released a
"new device” which it claims
will freeze video images and
deliver a choice of
quality instant colour prints or
35 mm slides.

The new unit is called the
Polaroid Freezeframe Video
Recorder, and has been de-

high-

signed jointly by Polaroid
and Toshiba. The unit is in-
tended to have as wide an
application as possibie and
Polaroid claims that the unit
requires no specific techni-
cal or photographic exper-
tise on the part of the user. It
retails for about $2800. "

EXPERIMENTAL PLUG IN|

BAROMETER KIT
(AEM Dec 1987) BOARDS FOR IBM PC/XT
incl 3.5 digit LCD 4 Plated
display, case & [ ms' through
special components holes )
Measure air pressure & double-sided
or altitude require a Short card ST
; N ort car
9V batteries. P . \‘g ) e 35
$159 S0 For APPLE || s18

OVER 100 DIFFERENT SIZES

i TOROIDAL TRANSFORMERS

15 VA 160VA from 6V2~\.55V
Dual Secondaries
SR O Voltage P
S0VA  300VA 4
80VA  500VA |
120VA 625VA . J

KIT FOR COMMODORE COMPUTER

Speech Card ..........ccoooc i Call
Conversion Kit R8232 ......................... $26.00 |
Tape Copier ... ... $49.00 '

Edge Connector $6.95 24 Way

HI-COM UNITRONICS INT. P/L

7 PRESIDENT LANE, CARINGBAH, N.S.W. 2229
PHONE: (02) 524 7878
P.O. BOX 626, CARINGBAH, 2229
Visa, Bankcard and Mastercard Welcome

Mail Order Postage $100-S250 ...................

Less than S50 ............. $3.50 Above $250 ..............

$50-S99 ...coceiiiiiiiiiinnns $4.50 Heavy items adds extra
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REVIEW

IN THE RING

Louis compares four new power amps and identifies
the strengths, and weaknesses of each.

Louis Challis

TCRER

here are four contestants in this re-
Tvicw. In one corner stands the

American contender, the relatively
new Carver model M1.5t. This is the latest
project of Bob Carver, onc of America’s
(and undoubtedly the world’s) most inno-
vative clectronic designers. This particular
amplifier boasts a number of exciting fea-
tures including the highest power output
per cubic volume (or per weight) of the
four, with peak power outputs of 625
watts into 8 ohms which places it more in
a professional class than it does in the
consumer field.

In the second corner stands the plucky
Australian contender the 'ME Sound’
Model ME7S5 amplifier which is the tried
and proven brainchild of Peter Stein an
Australian clectronic designer who has re-
jected many of the older concepts relating
to feedback and conventional amplifier de-
sign. in preference to his long held and al-
most “avante garde’ belief in the concept
of minimising loop feedback.

In the third corner we have the Per-
reaux EXP1050 amplifier from the well
known ° Shaky Isles’ firm of Perrecaux
which. although not their best selling am-
plifier. is able to compete very favourably
on the world markets. This is because the
drop in the New Zealand dollar coupled
with lower manufacturing costs, govern-
ment support and a rcal marketing flair
(which  our Australian  manufacturers
would do well to emulate) they have
carved out a very successful niche for their
products.

Last but not least. in the fourth corner
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from Japan. we have the Technics SE-A5
Mk2. This amplifier combines some of the
flashiest features of modern Japanese con-
sumer clectronic design with the pragma-
tism and feature loaded approaches which
have tended to give the Japanese the
lion’s share of the international consumer
clectronics market.

Even though cach of these amplifiers is
intended to perform a nominally similar
task, and is designed to provide at least
100 watts nominal output per channel,
thereafter there are few similarities in
terms of either their physical or electrical
parameters.

Carver
The Carver M1.5t is the amplifier with the
highest selling price (RRP $3,100) and the
highest power output. particularly consid-
cring its small dimensions. The Carver
amplifier’'s circuit design is based on a
radically different set of principles to the
staid and more conventional principles uti-
lised in the other three amplifiers. It has
been able to achieve lusty power outputs
by directly avoiding the classical high
cnergy storage and high capacity power
supply system. Instcad this amplificr uti-
lises a new, and as it happens, a very ef-
fective means of powering the output
sl with smaller, ligher circuit design
concepts. Carver describes this system as a
Magnetic Field Power Amplifier as it uti-
lises solid state circuit principles which are
in many respects analagous to the mag-
netic amplifier concepts which were in
woooin the mid to late 40s’. The 't

model’ designation of this particular am-
plifier indicates that it is the consumer ori-
ented derivative of Bob Carver’s highly
successful commercial amplifier unit which
has taken the US professional mobile
music market by storm over the last two
ycars. The market’s approbation is pri-
marily because of its extremely low weight
and small size.

The frontal appearance of the Carver
MI1.5t is based on the sume ‘low key'
visual statment that has been one of Bob
Carver’s hallmarks for the last 16 years.
The front panel features a conventional 19
inch rack panel with sensibly rounded cor-
ners and two small handles which also
provide front pane!l protection. The panel
anotation has been cxecuted in light grey
silk screening that is far too muted to be
readily legible except in good light. 1 also
found that it was only legible if your eye-
sight is good. At the left hand corner is a
small light emitting diode which indicates
overload, over-temperature, over voltage,
loudspeaker thermal limit, infrasonic fault,
uitrasonic fault and warm-up in progress.

On the right hand side of the panel are
two vertical rows of light emitting diodes
(LED’s) the bottom pair being continually
illuminated, except under fault conditions,
whilst the six LED's above light up at -20,
-15. -10, -5 and 0dB relative to 350 watts
(rated output). The top pair are only in-
tended to illuminate when dynamic head
room has been exhausted.

Loop Feedback

One of the most critical design aspects of
the Carver amplifier has been his ap-
proach to the use of loop feedback around
the amplifier circuit. Unlike most other
circuit designers, Carver has now accepted
the philosophy of Peter Stein and certainly
acknowledges that *“if you want maximum
power output from a circuit. then you
have to minimise your loop feedback as
the two requirements are counter to one
another”™. As a consequence of his ap-
proach, this amplifier avoids wasting
monumental amounts of power in the
feedback loop and directs that power to
where it is really wanted. i.e: into the out-
put terminals.

The inside of the Carver amplifier is



neatly designed and fabricated with the
main output transistors mounted on a
large heat sink assembly carefully located
at the bottom of the amplifier. The heat
sink configuration and its relationship to
the folded and slotted bottom of the chasis
is very unusual and very effective. The top
of the cabinet is also neatly slotted above
the line of the two primary vertical printed
circuit boards which are located on each
side of the main transistor heat sink ar-
rays.

ME

The ‘ME Sound’ ME75 amplifier is the
second derivitive of this series of ampli-
fiers that 1 have reviewed. In 1984 (See
ETI March, 1984) | reviewd one of the
first models of the ME75 amplifier which,
although although very good, exhibited a
number of minor deficiencics which [
highlighted in my review. In the ensuing
years Peter Stein has significantly modified
the basic design implementing a number
of practical improvements. In 1984 the
ME amplifier seemed expensive. Today
with a somewhat deflated Australian dol-
lar and equally depressing increase in the
price of European, American and Japa-
nese high fidelity equipment, the price of
an ME7S amplifier looks far more attrac-
tive and competitive.

Peter Stein’s design philosophy is based
on the concept of utilising complementary
symmetry output transistors, each of
which is driven by its own ring emitter
transistor with a circuit which is designed
to achieve maximum possible overall line-
arity in terms of the transfer characteris-
tics extending over the widest possible dy-
namic operating range.

By avoiding loop feedback, the maxi-
mum possible power output can be trans-
ferred to the output terminals and conse-
quently this amplifier went against the
trend of massive loop feedback only incor-
porting fecdback within individual stages.
This concept of course places unusual, and
I believe more than somewhat restrictive,
demands on the sclection of the individual
active components. Peter Stein’s approach
has been to buy copious quantities of tran-
sistors, each of which is individually tested
so that each set of transistors utilised in
his amplifiecr have carefully controlled
matching sets of transistors to minimise
differential loop gain problems. The as-
sociated passive components of 1% metal
film resistors, .05% wire wound resistors
and selected capacitors together with the
minor semiconductors, all integrate to pro-
vide an unusual degree of customised cir-
cuit design. This approach, although ex-
pensive in terms of time and effort is re-
grettably essential, for without it, the fun-
damental design concept would just not

work.

Peter Stein believes that this approach
provides a superior sound in which the
transient conditions are not dominated by
the loop feedback as they are in other am-
plifiers. He and his adherants also believe
that the resulting sound is more natural
and less harsh or clinical. The second most
important feature of the M E design is the
use of ‘soft clipping’ so that even under
overload conditions the nasty odd harmo-
nies, which can cause so much damage to
your loudspeaker, are reduced to the low-
est possible level. The third feature is mi-
nimisation of dc current in the output cir-
cuit by a simple design approach which
really appears to constitute part of the
protection circuit. The fourth component
is a separate protection system wich moni-
tors sub-sonic or ultrasonic outputs, over-
drive and other debilitating problems
which so often lead ot the premature de-
mise of your speakers or your amplifier.
This is achieved by disconnecting the ac
power supply.

These integrated features result in an
amplifier which is capable of providing un-
usually stable output with both low values
of load impedance, capacitive or inductive
loads (of the type produced by Infinity,
Apogee, Accustat, Phase Linear, AR or
some Gale speakers). This amplifier quite
happily works with these types of loads
connected and does not complain or intro-
duce current limiting into the output cir-
cuit as do the other three amplifiers.

Appearance

The appearance of the ME75 power am-
plifier is very similar to the unit which 1
reviewed in 1984. The most significant dif-
ference has been the rounding off of the
sharp corners of the heat sink, so that you
won’t cut your hands. The front panel still
has two lights, a red one for ‘stand-by’
and a green one for ‘power on’. The back
panel still fcatures a pair of gold plated,
well displaced RCA input sockets at either
end of the panel and two pairs of large
and very sensible binding posts for con-
necting a single set of output speakers.
The amplificr has been designed to use
the associated ME25 pre-amplifier so that
remote control of the amplifier power ca
be selected by a rear panel switch if de-
sired.

The amplifier’s power supply is unusual
in that Peter Stein has realised that the
choice of electrolytic capacitors exerts a
major influence on the power supplies
transient performance and ultimately how
the amplifier sounds. Peter Stein utilises
24 off 4700 microfarad capicitors mounted
on two separate printed circuit boards to
achieve lower self-inductances and better
transient performance. These are com-
bined with a large double ‘C’ core trans-
former centrally located at the back of the
chassis. The circuit design, the wiring har-
nesses and the forms of construction that
are used are reminiscent of the best radio
transmitter design concepts which I learnt
in the late ‘50s’. Equally important the re- p

ETI June 1987 — 91




AMPS COMPARISON

tail price now appears to be right and the
technical performance has been further
improved.

Eurovox

The Eurovox by Perreaux EXP1050 is one
of the tried and proven Perrcaux designs
which was developed primarily for the
American market. It features a brushed

satin aluminium front panel with clearly
legible maroon and dark grey lettering.
The ‘Power On-Off Switch’, shrouded red
bezel light and a pair of switches for se-
lecting A or B spcaker systems are posi-
tioned on the left hand side of the panel.
The headphone socket is located on the
right. The rcar panel features two pairs of
colour coded red and black gold flashed

speaker sockets laid out across the bottom
of the panel, a pair of gold flashed RCA
coaxial input sockets and various warnings
in relationship to fuses, electric shock and
ventilation which 1 suspect were also de-
veloped for the American market.

The Perreaux amplifier circuit design
appears to be quite conventional with a
large impregnated mains transformer lo-

Frequency Response (dB vs Hertz)
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cated immediately behind the front panel.
The output stage uses two large heat sinks
with complementary symmetry transistors
which have been placed in the middle of
the amplifier. At the rear of the chassis,
two large 1000 pF capacitors are mounted
on a printed circuit board and a relativly
small number of pre-driver transistors are
mounted on the same board together with
protective fuses and other minor compo-
nents.

The Perrcaux amplifier is well made and
solidly assembled. Of all the amplifiers,
this unit contained the least number of ac-
tive components and by and large ap-
peared to be the simplest in terms of elec-
tronic design and mechanical components.
It offers sensible practical performance at
a competitive price.

Technics SE-A5 Mark 2

The Technics SE-AS Mark 2 is physically
the largest of the four amplifiers and em-
bodies many of the best and latest Japa-
nesc design features in terms of visual im-
pact or functional ergonomics. The front
panel in particular features 2 large rear il-
luminated peak output level or power
meters, which span the full width of the
pancl. Both of these meters are calibrated
in terms of dB from -60 to +5 as well as
in terms of power in watts into an 8 ohms

load. The power scale covers the range
0.001 watt to 300 watts. The lower section
of the front panel features a ‘POWER
On-Off' switch, a headphone socket, 4
speaker switches with one being an OFF
position, MAIN, REMOTE and MAIN
AND REMOTE. A matching set of §
light emitting diodes are incorporated in
the lower section of the meter movement
bezel to indicate power ON, SAFETY
OPERATION (malfunction), MAIN RE-
MOTE and MAIN AND REMOTE loud-
speakers and the last on the right hand
side being COMPUTER DRIVE (auto
class A).

The rear panel features 4 large feet to
protect the wiring and terminals for those
cases where the amplifier is stacked on its
end. The inputs arc provided with 2 gold
flashed RCA coaxial sockets and these are
controlled by 2 separate volume controls
for left and right channel inputs. Output
connections are provided with 4 pairs of
very large and extremely well designed
screw terminal blocks which have been de-
signed for accepting bare wires or spade
lugs. 1 consider these terminals are just
about the best connectors that I have yet
seen on any amplifier of this type.

The inside of the amplifier is exceed-
ingly well executed with the minimum
amount of separate wiring or harnesses

and a fully encapsulated transformer on
one side.

Unlike the other units, it utilises
phenolic boards which are clearly labelled.
They are mounted between the two verti-
cal main heat sinks with a cleverly de-
signed thermal dissipation circuit for the
four complementary symmetry output
transistors. The output are terminals are
connected internally to an unusual form of
printed circuit board inter-connection sys-
tem which is itsclf then connected by short
runs of insulated wiring to a group of wire
wrapped terminals on the main printed
circuit board. This scems a somewhat
complex way of making the connections
and the reasons underlying this approach
arc not immediately clear. The unit incor-
porates a very cffective and unusually
large protective circuit board.

Comparing

The frequency response at cach of the 4
amplifiers was essentially ‘ruler flat’ over
the frequency range 10 Hz to 10 kHz with
the Perrcaux amplifier alone exhibiting a
rising frequency response peaking by only
+1 d B at 36 kHz and smoothly dropping
back thereafter. In practical terms the fre-
quency responses of all 4 amplifiers were
exemplary, as good as one could ask for in
«ie home environment.

Carver PM it

ME 75
Transient Recovery (oscilloscope set at 1mV.div)

Among other things,

you'll tear the
wings off hornets.

Earn your Certificate of Technology
with the RAAF and you'll work on some of
the world’s most sophisticated mulitary
aircraft, including the new F/A-18 Hornet.

To find out more, send off the coupon
immediately.

Post this coupon to find out more about carning vour Certificate of Technology to:

| Highest Educ. level attained or being studied

Or phone an RAAF Careers Adviser on Adelawde 212 1455, Brsbane 226 2626. Canberra
57 2311, Hobart 34 7077. Mclbourne 697 9755 Perth 3256222, Svdnev 2195555

RAAF Careers. GPO Box XYZ (in the Capital City nearest sou).
Name P . |
Address - I
| _ Posteode _ |
| Telephone Date of Birth - |
-
|

Authorised by the Dept of Defence ADVERTISING INFO No. 32
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AMPS COMPARISON

The power output provided by each of
the amplificrs was undoubtedly the major
difference. One could almost directly re-
late the peak power output to the price.

Thus by reference to the maximum
power output into 8 ohms (mecasured in
accorance with the THF-A-202 procedure),
the dollars per watt for the Carver ampli-
fier is approximately $5, for the METS is
$13.8, for the Perrcaux EXP1050 is $5.4
and for the Technics SE-AS Mk2 $8.2.
The above figures however, tend to be a
little confusing for a varicty of other fac-
tors. The first of these is the significant
difference in terms of each of the ampli-
fier’s ability to provide the power output
on a continuous basis, as well as their abil-
ity to effectively produce power into lower
impedances. i.c.. 4 ohms and most partic-
ularly 2 ohms (see box).

The signal to noise characteristics of
each of the amplifiers revealed a wider
variation than | would have expected. The
lowest performance was still quite accept-
able and was provided by the Carver.

The lowest distortion figures were pro-
vided by the Perrecaux amplifier. It pro-
duced distortion components that are lit-
erally parts per million.

Distortion components

The Technics produces distortion compo-
nents that are one order of magnitude
higher and surprisingly higher than |
would have expected at low power levels
for the draft 1EC test procedure. Both the
Perreaux and Technics amplifiers incorpo-
rate copious quantities of negative feed-
back around the loop and thereby reduce
their steady state distortion components to
very low levels.

By contrast the ME7S amplifier has dis-
tortion components that are typically one
order of magnitude higher than that pro-
vided by the Technics. The Carver has dis-
tortion components that are generaly com-
parable in terms of the 1EC high fre-
quency distortion figures.

Subjective Testing
When it came to subjective evaluation of
these amplifiers 1 decided to utilisc a
range of four different speakers including
my normal B and W 80 F. reference
speakers. a pair of Fisher Type ST550 mo-
nintor speakers (which will safely handle
peak signals in excess of 600 watts and
produce car shattering sound levels), an
exciting new pair of Gale Model GS402
spcakers which offer a wide dynamic
range as well as low impedance character-
istics, and last but not lcast. a pair of
Richter Oracles. In cach case | used a pre-
amplifier from the same manufacturer as
the power amp.

All of the amplifiers have the ability to
produce adequate power output for almost
any domestic situation, provided the
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speakers have reasonable sensitivity. It is
only at the highest power levels, and thus
at the highest sound pressure levels, that
onc becomes directly aware of the most
significant  difference between cach of
these four amplifiers. In terms of power
into 8 ohms, the Carver M1.5t wins hands
down, whilst in terms of power into low
impedances or into tricky impedances, it
was clear that the ME7S has the competi-
tion sewn up. Audible distortion, as such,
does not appear to be a significant factor,
although both the Carver Mi.S5t and the
ME75 do appear to sound different to
both one another, as well as to the other
two amplifiers. In this respect the Me75
docs appear to have a slightly more mel-
low sound, the Carver M1.5t has an ever
so slightly harsher sound, whilst the Per-
reaux and Technics appeared to exhibit
what I can only describe as a somewhat
more ‘clinical’ sound.

Ranking
If 1 was asked to provide a ranking for
cach of these amplifiers in terms of both

the following would appear to be most ap-
propriate.

The first in terms of (lowest) price is un-
doubtedly the Perreaux which is half the
pricc of the next ranking amplifier. The
first in terms of absolute power and dol-
lars per watt is unquestsionably the Carver
M1.5t. The pre-eminent amplifier in terms
of its ability to handle nasty speaker im-
pedances or in terms of its ability to drive
very low impedance is unquestionably the
Me75. This amplifier also produces an au-
dible performance on both normal pro-
gramme content as well as under overload
conditions which 1 found particularly
pleasing. The most attractive and func-
tional of the amplifiers, which also ap-
peared to provide the most ‘clinical’ sound
was the Technics SE-AS Mk2.

As you can sec cverybody ‘got a guern-
sey’ because cach one of these amplifiers
has a specific set of attributes which are
likely to attract potential buyers. Provided
you have purchased your amplifier for the
right reasons, whichever amplifier you end
up buying, 1 feel surc you will be happy

objective and subjective characteristics, | with the choice. ®
Carver M&E Perreaux Technics
MI1.5 Sound EXP1050 SE-AS5/II
ME75

Price $3,100 $1,750 $919 $1,859

Nominal Rating

Max O/P Power Watts 350w 120w 100W 150W

8 ohms 450W 127W 169W 225W

4 ohms 600W 225W 294W 406 W

2 ohms Shuts down 361W 245W Shuts down

Max Power - 8 ohms

IHF-A-202 Test 625W 127 W 169W 225W

Frequency Response

+ 3dB 3Hz-128kHz 0-210kHz 2.5Hz-180kHz .5Hz-156kHz

S/N dB(A)

re/watt 82dB(A) 96dB(A) 104dB(A) 96dB(A)
81.5dB(Lin) 85dB(Lin) 91dB(Lin) 91dB(Lin)

Sensititity

for watt/8 ohms 132mV 110mV 138mV 30mV

IEC High Fregq. 0.1% 0.19% 0.013% 0.03%

Distortion @ rated

power

THD @ rated power

100tz 0.39% 0.15% 0.0016% 0.011%

lkHz 0.34% 0.13% 0.001 % 0.011%

6.3kHz 0.49% 0.33% 0.0015% 0.01%

O/P impedance 22 164 31 85

milli ohms

Channel separation kiz -37dB -51dB -90dB -66dB

Dimensions

Width 480mimn 437 mm 430mmn 430mm

Depth 273mm 410mm 340mm 416mm

Height 90min 1 20mm 100mm 178mm

Weight 9.8kg 15.5kg 12kg 18.4kyg
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Powerful - Musical - Accurate

NOW AVAILABLE FROM THE U.S.A. — THE MOST
SOUGHT AFTER RANGE OF AUDIO PRODUCTS.

DOMESTIC MAGNETIC FIELD
AMPLIFIERS

M200t 120 w/Channel into 8 Ohms.
M1.0t 200 w/Channel into 8 Ohms.
M500t 251 w/Channel into 8 Ohms.
M1.5t 350 w/Channel into 8 Ohms.

COMMERCIAL MAGNETIC
FIELD AMPLIFIERS

PM175 175 w/Channel into 8 Ohms.
PM350 350 W/Channel into 8 Ohms.
PM1.5 450 W/Channel into 8 Ohms.

PRE AMPLIFIERS

C1 Sonic Holography Preamplifier
C2 Laboratory Standard Preamplifier
4000t Surround Sound Control Console

COMPACT DISC PLAYERS

DTL 50 Remote Control with Digital Time
Lens.

DTL 100 Compact Disc Player with Digital
Time Lens.

DTL 200 Remote Control with D.T.L. & Time
Domain Correction.

TUNERS

TX2 AM/FM Stereo Tuner Asymmetrical
Charge-Coupled FM.

TX11A FM/AM Stereo Tuner Asymmetrical
Charge-Coupled FM.

M1.5t MAGNETIC FIELD POWER AMPLIFIER

POWER OUTPUT: 350 W/Channel into 8 Ohms.
RESERVE POWER: 600 W/Channel into 8 Ohms.
DYNAMIC HEADROOM: 750 Watts per Channel.

C1 SONIC HOLOGRAPHY PRE AMPLIFIER

RECEIVERS

900 100 W/Channel into 8 Ohms.
150 150 W/Channel into 8 Ohms.

2000 200 W/Channel into 8 Ohms.

FM/AM Stereo, Remote Control, Sonic
Hologram Surround Sound.

DTL Digital Time Lens
C9 Sonic Hologram Generator
MCt Moving Coil Transformer

SOON TO BE RELEASED!!!

® AMAZING LOUDSPEAKERS.

Direct drive full range ribbon system
with Unidrive Planar Sub-Woofer
system — 1000 Watts RMS.

® PM2.0 — Professional Amplifier.
465 Watts RMS/Channelinto 8 Ohms.

Weight: 4.8 Kgs.

SOLE AUSTRALIAN DISTRIBUTORS: CARVER AUDIO AUSTRALIA
VIC. — 112 JAMES STREET, TEMPLESTOWE 3106. TEL: (03) 846 3022. FAX: (03) 846 3950.
N.SW. — 63 YORK STREET, SYDNEY 2000. TEL: (02) 262 1304.

ADVERTISING INFO No. 33
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THE END OF FINGER FLEXING:
THE OMNIREADER IS HERE

Sick and tired of entering data from the keyboard? This device
will take the tedium out of it; if you can make it work.

Jon Fairall

computer is still one of the biggest
problems in computer technology. No
matter how cfficiently the computer can
massage data once its in the machine, enter-
ing it is still a tedious, boring, error prone
operation.
There have been a number of attempts at

Thc interface between the user and the

solving the problem. Apple invented the

mousc; other variations on the theme exist
like the trackball. Digital tablets, light pens,
cven touch screens, have all being margin-
ally successful attempts to make the inter-
face more ergonomically satisfactory. But
none of these directly addresses the prob-
lem of entering text.

Over the last few years, optical character
readers (OCRs) have begun to appear on an

k-l
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|
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experimental basis, and now the first com-
mercial machines are starting to creep onto
the market. Mostly they have becen expen-
sive, hard to interface to any other ma-
chines and not particularly efficient. Mel-
bourne company, Audio Engineers, how-
ever, has lately been promoting a device
called the Omnireader OR 1, claimed to be
the world’s first cheap, effective practical
text reader. 1t’s made by Oberon Interna-
tional in the UK, and was released there in
late 1985.

The Omnireader consists of a solid base
marginally bigger than an A4 shcet of
paper. On the base is a ruler designed to
fold down over a sheet of paper, and a small
reading head that the operator pulls along
it. To input data into the computer, the
operator pushes a button and pulls the head
across the text. The button operates a light
in the head which illuminates the text. The
patterns revealed under the light are
matched against patterns held in ROM, and
thus letters identified. Data from the re-
ceive head is converted into ASCII charac-
ters, and sent to the computer via an RS232
serial port.

The Omnireader contains four different
types of letter shapes (founts) in its memo-
ry. These cover some of the more common
types of typewritten characters. It is possi-
ble to download new founts to the machine,
which increases its potential. It also has the
ability to read either large or small type.

To start the Omnircader, it’s necessary to
run some software provided on a disk with
the system. This contains drivers for Word-
star, Word Perfect, Lotus 1-2-3, PFS and
dBASE. It’s also possible to make your own
driver so that you can customize the system
to work with whatever software you have.
After you run the Omnircader disk and the
program disk that carrics the specific appli-
cation program you want to use, the Omni-
reader may be used as a direct substitute for
the keyboard, and data rcad from the
printed page directly into the program.



For the purposes of this review, I set up
the Omnireader using Wordstar on a ‘PC
clone’. One opens a file in the normal man-
ner, and then proceeds to enter text. I can
make this statement only after [ spent the
obligatory half hour working out how to
make the two devices talk to one another.
Since the Omnireader looks just like a
modem to the computer, it’s not really all
that difficult. The manual is quite clear and
relatively simple to follow.

So, how well does it work? A first cau-
tious answer is that there is definitely a
knack to using it properly. Theoretically,
the speed at which the head sends the letters
makes no difference to the accuracy of the
machine. A ‘clock’ is provided by a narrow
row of black and white strips in the window
of the ruler which is supposed to ensure that
data is sent to the computer with the correct
spacing. Nevertheless, it’s instant death to
stop once you've started a line. One can
also defeat the clocking mechanism by
going too slow or too fast. If you fly across
the page, the machine will give a long and
irritating beep.

Another thing that gives the ncophyte

user trouble is the placement of the ruler
relative to the lines of text. It’s not so bad if
you lay the ruler down too high, because the
machine seems able to ignore the tails of the
letters hanging down from the top. How-
cver, if you place it too low, so that the top
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. . . the Omnireader may be
used as a direct substitute for
the keyboard and data read
from the printed page directly
into the program.
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of the next line is visible in the window, the
machine frequently refuses to read.
However, after I'd been using it for a
while, these difficulties secemed to disappear
somewhat, and I became conscious of other
features. The Omnireader uses audio cues
to tell the operator when a mistake has been

made. Every time it makes a mistake, it
beeps at you. If it does a successful read, it
beeps twice. After a while it is unnecessary
to look at the screen to confirm a good or
bad read. Onc is inclined to just listen to the
beeps, which is a great advantage when con-
centrating on the paper and the tablet
rather than the computer screen.

I was distinctly unimpressed by the mech-
nical fecl of the read head, which is rather
flimsy when it’s mounted in the ruler. There
also seems to be a problem with the switch.
On the model we had for review it malfunc-
tioned frequently. It looks and feels as if a
bit of experience in the world of hard
knocks would change its gcometry just a
tad.

Should you buy one? At $1099 retail
price, it’s not outrageously expensive, so it's
worth thinking about if you have a bit of
keyboarding to do. I suspect that in a practi-
cal situation it would be a blessing. Perfect
accuracy would be great, but it’s not manda-
tory. If you get 95 per cent of the text into
the computer in correct form, it’s no diffi-
cult matter to go through on the word pro-
cessor and tidy it up. ®

The Complete Instrument

Once again, Kikusui have outdone
themselves.

Their Com-7000 series offers all of the
hi-tech features you would expect of
such a powerful CRO, yet they have
provided two other outstanding benefits.
The COMN-7000 Series is remarkably
easy to use and it is affordably priced.

So what is the COM-7000 Series? It is
a new range of high performance
4-channel CRO'’s with CRT read-out.
More than just a range of CROs, it is a
complete instrumentation package

e

incorporating a frequency counter and a
volt meter (DC, AC, p-p).

But most importantly, under cursor
control, the time, frequency, phase, duty
cycle, voltage and overshoot of a
displayed waveform can be measured.

The COM-7000 Series come as either
non-storage or high sampling frequency
digital storage scopes and in 3 band-
width ranges: 60MHz, 100MHz & 200
MHz.

Non-storage features include: full dual
timebase up to 1ns/DIV on the 200 MHz
model, and ImV/DIV.

ADVERTISING INFO No. 34

In digital storage mode, features
include: 4 input channels & 4 reference
memories, user selectable pre-trigger
points, simple to use post storage
expansion and GP-IB programmability.

For more information, call Emona at
(02) 519 3933. Or write: Emona
Instruments PO Box K720, Haymarket,
2000. Fax (02) 550 1378.

EMONA
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REVIEW

C-ITOH LASER PRINTER

Hot LIPS from C-Itoh, setting Anitech alight

Jon Fairall

Thc concept of Laser printing has
been around since the late 1960’s,
when IBM demonstrated the very
first model. However, its only been in the
last few years that laser printers have
come down in price to such an extent that
they are now available to the average
small business user. With prices still in
thousands rather than the hundreds of dol-
lars however, it will be a while before they
are common cquipment in the domestic
environment.

In the nature of the case, as soon as the
technology becomes available, one manu-
facturer after another delivers their prod-
uct, and we go from famine to glut in
weeks. The latest entrant into an already
crowded marketplace is C-Itoh. It was im-
ported by Anitech, a little while ago as
the LIPS 10.

There are a number of considerations
that set a laser printer apart from the run
of the mill daisywheels and dot matrix
type machines. Obviously, first and fore-
most is the print quality. However, the
softwarc required to drive the system is
just as worthy of consideration. This is be-
cause, unlike conventional printers, a laser
printer is capable of an incredible number
of graphics tricks. Another set of consider-
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ations applies to the mechanics of the sys-
tem. Like photo copiers, they have com-
plex feed paths which limits both the
speed with which they can deliver pages
and their propensity to jam paper. Further
considerations involve the amount of noise
emitted during printing and of course the
physical size of the box. In terms of the
ordinary work office, neither of these fac-
tors is insignificant.

Mechanics

The cornerstone of the LIPS 10 is a laser
working at ultraviolet wavelengths (632
nm). An electrostatic system is used to
create an image on the paper, using ex-
actly the same principles as are used in a
photocopier. A drum is coated with an or-

———INDEX SENSOR BOARD
Mg MIRROR
SRR, CLy CYLINDRICAL LENS

INDEX BEAM DETECTION MIRROR

TS DUST PROGE GLASS

LASER BEAM
DRUM

ganic photo conductor. This has the
characteristic that it will store a charge
until illuminated by light. In the LIPS 10
the drum is charged up to —5 kV evenly
over its whole surface. When illuminated
by the laser, the potential is reduced to
close to zero volts. Then a postively
charged toner is applied to the drum. The
toner is a powdery substance which ad-
heres to the areas with strong negative
charge, and falls off the areas with no
charge. In this way the latent electrostatic
image becomes visible. Then the image is
transferred to the paper, once again using
an electrostatic process. A very strong
negative charge, greater than the original
5kV, is applied behind the paper. This
draws the toner of the drum onto the
paper. Finally, the paper is hcated and
then squeezed between two rollers, result-
ing in a good bond between the toner and
the paper.

When you open up the machine, the im-
pression is of millions of rollers, cogs and
drivers, all adding up to an immensely
complex system. In fact, it has all been
designed to kecp the paper as flat as pos-
sible, presumably with the idea of mini-
mizing paper jams and other supply prob-
lems. It seems to work; during the time it
was in our office it didn’t jam once. while
our venerable photocopier spent most of
its time digesting next months copy. This
is in spite of the fact that the LIPS 10 can
deliver 10 pages a minute. From a me-
chanical point of view, its quite an
achievement.

Print quality

The most important part of this whole
process is the control of the laser itself. It
is the laser that marks the paper, so the
accuracy with which it can be pointed
determines the way the page looks. The
laser is sited at the back of the machine,
and the beam is bounced round the pe-
riphery of the box by mirrors while it is
passed through expander lenses to make
the dot big cnough to be scen. On the
way, thc beam is passed through an opti-
cal modulator. This is a crystal of Lead
Molybdate which has the property that its
refractive index, ie, the amount it bends
light as it passes through, changes when



the crystal is hit by acoustic energy. In this
way its possible to deflect the beam out of
the optical path so that it doesn’t fall on
the paper. After the modulator the beam
hits a multi-sided polygon mirror spinning
at 4500 rpm. The affect of the rotation of
this mirror is to scan the beam across the
width of the paper. Becausc the beam is
modulated, the effect is of a series of dots,
across the page. At the same time the
paper is being pulled through the print
mechanism so a raster scan pattern is gen-
erated, just as in TV transmissions. The
definition turns out to be about 12x12 dots
to the millimetre, while its possible to con-
trol the position of the dots to /5, of this,
ie, 2.6 microns.

The effect of this density is that the dot
matrix pattern clearly visible on impact
printers is no longer visible, and the dots
appear to flow into one another. Because
of the way it works, the LIPS 10 is capa-
ble of an infinity of character shapes, or
fonts. Indeed, its capable of an infinity of
graphics characters of all sorts, all nicely
rounded with no dot matrix visible at all.
The quality would be photographic but for
the fact that only two tones are visible.

Software

However, to unlock all the sccrets of the
LIPS 10, there is no substitute for control-
ling it via it's own software language. You
can operate the LIPS 10 as casily as any
other printer via a centronix or RS232
port, and it will respond to most of the
standard printer commands for underlin-

u

LASER TUuBE
POLYGON MIRROR

L2 BEAM
EXPANDER LENS

ND FILTER

ing, bold font and so on. Indeed, setting it
up to take the standard commands and do
the normal tasks is simplicity itself, since
there is a little control interface on the
front panel that allows you to set up all
the important parameters for designing the
page, such as margins, fonts and so on.

However, if this is all you want you
would be silly to buy a laser printer. The
front panel gives you no more features
than a conventional machine. It’s the pro-
gramming language that comes with the
machine that allows you access to all the
graphics power of the printer. It works by
including print commands in an ordinary
text file. You being programming with a
(0] symbol, and finish with EXIT; every-
thing between these two lines is inter-
preted as a printer command and not com-
mitted to paper.

The LIPS programming language has
about 50 commands in it. There are com-
mands to move the cursor, draw lines, cir-
cles, squares, arcs, pie charts, and bar-
codes. and for cach of these, three or four
ways of defining position. There are com-
mands for changing the paper size, the
margin size, the area filled by text and so
on. A special set of commands allows the
creation of fonts, i.e: special sets of al-

OPTICAL UNIT
-DEVELOPING UNIT

7 4 2 V
-e jlg‘\? ;\G

/~2nd PAPER FEED UNIT

1st PAPER FEED UNIT

- DRUM CARTRIDGE

FIXING UNIT
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EXPANDER LENS
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MODULATOR)

_— ML MIRROR
DETAIL ‘A’

M2 MIRROR

cu1
CYLINDRICAL
LENS

REFERENCE HOLES
FOR BEAM POSITION
CHECKING

phanumeric characters, and macros, which
are graphic characters defined by a special
name. Both fonts and macros are made up
on a bit mapped basis, so that you must
define whether each individual dot in a
grid should be on or off.
User friendly
There is no doubt that used properly, the
LIPS 10 would allow one to turn out
pages of exceptional quality. The problem
I have with it is in imagining who the ma-
chine is for, rather than what it will do.
As 1 said at the beginning, these machines
arc not cheap. The LIPS 10 sells for
range of the average computer enthusiast.
If it has a market, it would be in the small
business environment. But then, who wili
operate it? Certainly not the sccretary,
whos is probably still busy learning to han-
dle a word processor. If a special pro-
grammer is rcquired every time a new
printing job is required, much of the time
saving value of the device will disappear.
In this arca, C-1toh is very much its own
worst enemy. The manual is short, suc-
cinct, and almost totally incomprehensible.
You may deduce from this that it took me
a couple of days to figure it all out, and
much of the time was spent, as with any
new computer system, cursing because
commands just didn't seem to work the
way they were supposed to. Just setting up
the printer so that it responds to the cor-
rect paper length turns out to be a prob-
lem. I can’t imagine anyone not well
versed in computers putting up with it.
ANItech seems to recognise that they
have a problem here. They are planning a
face-to-face instruction course as part of
the purchase price, in which they will
spend a day or two with operators. It’s
reassuring to know that this is the case,
but I can’t help feeling that in this day and
age office equipment ought to be designed
o be so simple that people can operate it
first time out. ®
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For anyone remotely interested in buying a CRO we offer one of
most comprehensive guides ever published in any magazine.
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OVER 200 “EEXISETI TRACKER”
USERS IN AUSTRALIA CAN'T BE WRONG!

With the Huntron Tracker
you’ll discover an entirely
new way of troubleshooting — a
method which challenges the
belief that functional component
testing is the most effective
technique for isolating failures.

That's because Huntron Trackers
test the actual P-N structure of a
device, without system power. It's
an unconventional testing strategy
that complements a technician’s
intuitive troubleshooting skills.

The Tracker does so by showing
you a picture of a component’s
overall health. With experience,
you can determine the condition
of a component simply by
analyzing the Tracker's display.
Without documentation or
reference devices! Or you can
compare the signature from a
suspect component with a known
good part. The Tracker works
equally well with digital, analog
and hybrid boards or components.

Some of our Huntron Tracker
users include —

CSIRO
THE HUNTRON TRACKER TESTS . . . DIODES, RAAF
TRANSISTORS, LEDS, THYRISTORS, 1.C.S BHP Minerals Ltd. ‘
INCLUDING . . . CMOS, NMOS, PMOS, TTL & Queensland Government Railways
ANALOGUE. CAPACITORS, MEMORY Surrougns (LY
COMPONENTS INCLUDING DRAMS, SRAMS, el oo
EPROMS, EEPROMS. Queensland Electricity
FOR FURTHER INFORMATION SEE US ON Commission
STAND 29 AT THE “"WHAT'S NEW PRODUCT NEC inlfelineltieln SYSESiis

TAFE Colleges — Queensiand
SHOW” IN SYDNEY ON THE 8TH AND 9TH JULY, Brisbane Ci%, Counéﬁ,

OR CONTACT ONE OF OUR SALES STAFF ON Bond Information Technology
GNE OF THE NUMBERS LISTED BELOW —

i eca =4

electronics techniparts
ply. limited electronics centre
(INCORPORATED IN OUEENSLAND) A DIVISION OF ECQ ELECTRONICS PTY LTD
BRISBANE MELBOURNE: ALL OTHER AREAS 48 Jephson Street
16 Staple Street 1 Rooks Road Toll Free: (008) 777 112 Toowong. Q. 4066
Seventeen Mile Rocks Mitcham Phone: (07) 371 0600
Phone:(07) 376 5677 Phone: (03) 874 7666
Telex: AA40821 Fax:(03) 874 2225

kF.x: {07) 3726 8018
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ONE

Signal Processing in Time and Frequency Domains in one Oscilloscope

LeCroy’s 9400 gives you wide band, dual channel signal acquisition into deep 32K memories at 100Ms/s for transients and

5Gs/s for repetitive signals. Vertical resolution is 8 bits, total waveform memory is up to 192K, DC accuracy +1% and it is fully

programmable over GPIB and R$232. And powerful firmware brings sophisticated signal processing at higher speed, longer
records and greater precision than any other digital oscilloscope.

transients recorded in

Switching
memories show contact bounce in segment number 3.
Up to 250 segments/channel are available in the 9400.

segmented

New in the 9400—FFT. New FFT routines for
the 9400 arm you with a 50 to 25,000 point
variable transform size, unequalled frequency
resolution from 1 milliHz to 50 MHz, and
Nyquist frequencies ranging from 0.625 Hz to
2.5 GHz. Large transform size FFTs yield better
and faster signal to noise improvement than sig-
nal averaging, protect against aliasing, and ena-
ble separation of the most closely-spaced fre-
quency components. Menu-driven, display
options  present spectra in  familiar

ETP OXFORD

31 Hope Street,
Ermington, NSW 2115.
Telephone (02) 858 5122.
Telex AA23952.

Inverted photo-diode signal is normalized then inte-
grated for energy measurement (area under curve is
11.44 nVs).

formats such as power spectrum, power spect-
ral density (PSD), real and imaginary, or mag-
nitude and phase. 10, 5, 2 and 1 dB/div log
scales can be selected, and the 9400’ versatile
cursor system gives relative as well as precise
absolute dBm measurements.

More unique, powerful features. You can call
on other outstanding features such as summa-
tion averaging up to 1,000,000 Time Domain
signals with offset dithering to increase effec-

214 Berkeley Street,
Carlton, Vic. 3052.
Telephone (03) 347 0733.
Telex AA34629;

Modulated audio signal, recorded over 25,000 points,
shows harmonics up to 25 kHz. Expansion shows
sidebands at 10 Hz. Frequency resolution is 2 Hz.

tive resolution by several bits. Or integrate your
spectrum for measuring the energy
content as a function of frequency, or with its
unique EXTREMA mode precisely track
amplitude and time drift or catch glitches and
spikes shorter than 10 ns.

Call your nearest LeCroy Sales Office for a
no-obligation, hands-on demonstration
right away you’ll find us as friendly and
efficient as our instruments.

LeCroy
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SCIENCE IN THE AIR

With new interest in remote sensing in Australia, the future of
the CSIROs research aircraft is looking bright.

Jon Fairall

ccently a group of scientists met at
Rthc CSIRO complex in North Ryde
to plan the future of one of the
organizations major assets, the Research
Aircraft. The meeting was, as much as
anything, a public announcement that the
planc will continue to fly under the banner
of the CSIROs Office of Space Sciences
and Applications (COSSA) at least until
1992. During that time, it will be the
major experimental platforms for scientists
wishing to drag Australian into the space
race. =
Things have not always been so positive.
For the last few years CSIRO manage-
ment has been constantly concerned that
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the functions of the plane could be met in
other ways without incurring the expense
of running a largish airliner. After years of

vacilation the management committec
handed control to COSSA in July 1986.
Since then the director of COSSA, Ken
McCraken has been weighing up the costs
versus the returns of the aircraft, finally
coming down very much in its favour.
Maddigan

The political key to the new status of the
aircraft was the Maddigan report into the
Australian  space  industry. Maddigan
recogniscd that Australia as a nation
would spend millions of dollars on remote
sensing systems from satellites before the

turn of the century. Remote sensing in
this context, is the science of determining
local conditions from afar, usually from a
high flying aircraft of from space. This
implies the ability to retreive information
over hundreds, even thousands of kilo-
metres.

Today, recmote sensing scientists can
tell, by examining imagary from aircraft or
satellites, the type of soil dn the ground,
the type of vegetation growing on it (much
to the irritation of marijuana farmers), the
extent of insect devastation or tree blight.
they can detect fish at sca, and the size of
the waves. Soon, if some scientists have
their way, they might be able to-use these



The aircraft

The Fokker F27 Friendship was de-
livered in 1959 to the Department of
Aviation to test navigation and ground
guidance systems around airports. As
a result even when it was delivered it
looked a little different from conven-
tional F27s. By the time it was ac-
quired by the CSIRO in 1979 it has
more powerful engines and extra fuel
tanks in the wings to enable higher,
longer flights with greater weights
than ordinary versions.

Since 1979 a number of other modi-
fications have taken place. The long
nosecone is the most spectacular.
This increases the overall length of
the aircraft by several metres, and
carries sensors for measuring the
state of the undisturbed air ahead of
the aircraft. COSSA is earning itself
some much needed foreign exchange
by building a similar nosecone for the
French, who are also developing an
F27 based remote sensing aircraft.

When you get up close to the aircraft
other modifications appear apparent.

For instance, just forward of the Wings
Il “hard points” have been established.
These are specially engineered struc-
tures that allow external sensors to be
hung outside the aircraft. Special engi-
neering is necesary because the skin
of the aircraft is quite thin. It's de-
signed to keep the wind out, not sup-
port bulky scientific instruments. If the
hardpoints are not sufficient, engi-
neers have also removed some of the
windows and instaliad blanks in their
place. These can be removed and in-
struments poked through into the slip-
stream.

Inside, the scale of modifications be-
comes apparent. It looks much more
like a laboratory than an aeroplane. Up
one side is a line of equipment bays
with cable looms and other bits and
pieces hanging out with a look of con-
fusing impermanence. David Parkin,
the COSSA electrical engineer who
looks after the plane shrugs: “It’s in
the nature of the beast”. It's all de-
signed so that purpose built equipment

can be bolted into place in minutes
and pulled back out again just as
quickly. A proper power supply is retic-
ulated around the cabin for the instru-
ments, so that they can be plugged in
without designers having to worry
about providing power supplies for
each package. This is supplied from
the central racks where the power
available from the engines, the avia-
tion standard 28 Vdc, is transformed
to other standards like 110 Vac and
240 Vac. Its designed so that power is
available when the plane is on the
ground without the engines running,
invaluable for testing that things work
before flight time.

In the centre of the aircraft is the
navigators station. This has a desk for
maps in front of a console with height
and speed information as well as di-
rection finding and other radio equip-
ment. Pride of place goes to the iner-
tial navigation system, which is able
to place the Fokker precisely to within
a few feet at any given point in time.

methods to tell the speed and direction of
the wind, the temperature of the air and
the likelihood of rain.

Having this type of information is
increasingly valuable. Maddigan recog-
nised that we could either spend money
overseas with suppliers like the US or
France, or we could develop the needed
expertise in this country. Developing it in
this country is not impractical. Unlike
communications satellites or other forms
of space endcavour, remote sensing sci-
ence is not outrageously expensive, (espe-
cailly in an industry where money talk is
always in millions of dollars). It can be
done from small satellite, or aircraft. Fur-

thermore, specific packages can often
hitch a ride on other satellites or launch
vehicles.

As an added incentive, a considerable
body of expertise alrecady exists in the
country in the form of data extraction
from other people’s satellites or aircraft
senors. Currently, most remote sensing
work is done using the US Landsat or the
French SPOT satellites, or Canadian air-
craft sensors. In fact the Australian Centre
for Remote Sensing was originally set up
as the Landsat office, specically to use
Landsat images of Australia. Time on
these satellites is heavily’ subsidised, but
this is set to change with a more commer-

cial view of space being adopted by the
big space powers. Like it or not, we will
have to pay our way.

We don’t even have the option of doing
without it. Australia is a big continent
supporting a tiny population. Getting this
type of information from observers on the
ground is thus expensive, time consuming,
and often impossible. With a space or air-
craft based sensing system the initial costs
are high, but the continuing operation of
the system is relatively cheap.

If remote sensing is a priority, then a
large aircraft becomes a necessity. Scien-
tists need a platform to develop specialist
equipment to go on satellites, and just asp
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ALL THE
FEATURES
YOU'D
EXPECT
IN A $1500
MODEM
AT HALF
THE COST
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FEATURES INCLUDE

B Intelligent modem, with enhanced Hayes
“AT' command set.

B Baud Rates (CCITT & Bell):
3007300 (V21, 103), 1200/1200 (V22, 212A)
1200/75, 75/1200 (V23).

W Baud rate buffering & conversion at all
speeds.

B Auto-dial (pulse & tone), auto-answer,
auto-disconnect.

B True baud rate scanning.

B Advanced ring back security.

B Visual & audio indicators.

B Compact elegant rugged design.

B Fully Australian designed & manufactured.

B 12 month warranty.

B Teclecom engineering authorisation
No. C86/37/1544

B Compatible with any RS232 interface,

$749...

Nice Modem Three has all the features as Nice Modem
Two other than 1200 bps, full duplex. for $549

Software for IBM & Apple uvailable

CONTACT YOUR LOCAL COMPUTER DEALER
OR CALL

GEOFF ARTHUR (02) 869 8777
TONY ROWLAND (09) 321 6636

THE NICE
COMPUTER
COMPANY OF
AUSTRALIA PTY. LTD.

Suite 3, 41 Rawson St., Epping, NSW, 2121,
36 Parliament Place, West Perth, 6005,

TRADE ENQUIRIES WELCOME
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REMOTE SENSING

importantly to develop commercial equip-
ment that can be used by aircraft organi-
zations. like oil companies and mapping
authorities. According to McCraken they
cannot do either from the ground.

Using the plane

COSSA is still tossing up many of the
ideas for using the plane over the next few
years. Ocean studies are likely to be an
important part of the schedule. Calibra-
tion for the European Remote Sensing
Satellite ERS-1 and its ocean sensing
radars will take a considerable amount of
time. There is a great ‘deal of interest in
experimenting with an airborne radar sys-
tem that would allow the detection of fish
and oil spills. Another detector currently
under consideration will monitor the bio-
logical activity of photosyntheis in the
oceans.

Cloud and atmospheric study is likely to
be another firm favourite. The CSIRO, of
course, was once a world leader in cloud
studies through its cloud seeding pro-
grammes, and has recently begun to apply
these special skills at the request of vari-
ous state governments.

Another significant aspect that is exer-
cising the minds of the COSSA leadership

is the potential for international projects.
By its nature, many remote sensing pro-
jects, weather studies for instance, cross
national boundaries. Earlier this year
COSSA cooperated with various Amer-
ican and Chinese institutions in a study of
equatorial weather patterns north of Dar-
win under the direction of the Bureau of
Meteorology. NASA is known to be keen
to get some more studies of southern
hemisphere weather patterns going in its
ongoing investigation of global weather.
Undoubtably however, the most impor-
tant work to Australia will be geological
research. Whether its the most interesting
is beside the point. COSSA is anxious, as
is the whole of CSIRO, to convince a
doubtful public that is worth the money it
gets every year. Trials will begin later this
year on a novel laser scanner developed
by Lew Whitbourn of the Division of Min-
eral Physics and Mineralogy, and there are
flights scheduled with proven sensors like
the infra red scanner. Major mineral finds
have already been made in Australia using
data from remote sensing satellites, and
mining companies are now regularly using
CSIRO expertise in a bid to uncover more
of the natural resources of the country. @

Trends in remote Sensing

The science of remote sensing really
began with the early Gemini missions,
when surprised NASA officials exam-
ined the photographs taken by astro-
nauts on their 35 mm cameras. They
revealed a wealth of information about
the world below. For the first few
years, the science has developed es-
sentially on a trial and error basis,
with cameras in space taking pictures,
and more and more histicated

lengths is set to fly aboard the Euro-
pean Radar satellite ERS-1 (See ETI
Nov. 86). ERS-1 is due to fly in 1989,
and will carry an ATSR (Along Track
Scanning Radiometer) originally con-
ceived by CSIRO scientist lan Burton.
This is a device that uses microwave
radiation to detect, among other
things, sea surface temperatures with
an accuracy of 0.5 degrees Celsius by

image analysis detecting more and
more subtle features.

In the last few years through, the
picture has changed somewhat into a
more systematic approach. According
to COSSA’s Ken McCracken, the key to

dern r t ing is wavelength.
Different materials respond differently
to incident radiation at different wave-
lengths. The key to successful detec-
tors is thus determining wavelengths
where there is a strong reflection or
absorbtion, and then building detec-
tors that can detect that wavelength
very precisely.

For instance, current work of inter-
est to geologists mineral hunting in
the centre of Australia involves using
microwave radiation to distinguish
clays of different type. It turns out that
by varying the wavelength slightly its

ible to change the itivity of
the detectors to the various clays.

The clays are clues to mineral dis-
posits, so mapping their location is a
clue to the distribution of minerals un-
derground.

Another package that will explore
the impact of more exotic wave-

ing the sea surface reflectance
at four different wavelengths.

Another trend is in the use of active
rather than passive devices. Active de-
vices are becoming more feasible as
satellite power is increasing. One idea
is to use radio wavelengths-radar in
fact, to bounce signals of the earth.
The major instruments on ERS-1 will
do precisely this. By measuring the
amount of signal reflected by the sea
surface it will be able to deduce the
height of waves.

Another experiment exercising US
and CSIRO scientists at the moment is
the use of an infrared CO2 laser to
measure the winds. The essential prin-
ciple is quite simple; a laser is used to

ure the mo t of tiny parti-
cles in the earth’'s atmosphere, the
aerosols as they are called. The back
scatter from the aerosols is doppler
shifted by the movement of the parti-
cles, and the hope is that it will be
[ ible to ure this doppler shift,
and thus the wind speed. What’s more,
the laser can be focused to record in-
formation at a particular distance, so
that a three dimensional model of the
atmosphere can be built up.




Fluke. First Family of DMMs.

When accuracy, performance and value
are important, professionals the world over
look to Fluke — the first family of DMMs.

Reliable Fluke-quality 3%- or 4%2-digit
DMMs fit every need — from design en-
gineering to industrial troubleshooting.

There's the low-cost 70 Series — the
most DMM you can get for the money. The
tough 20 Series — totally sealed and built
to survive the dirtiest, grimiest, roughest
jobs. The reliable 80208 Series — made
to withstand the rigors of the field service
environment. The precise 8060A Series —
the most powerful and complete test and
measurement system available in a hand-
held package. And, of course, the versatile
Bench/Portables that carry on the Fluke
tradition for precision and durability in
lab-quality bench instruments.

Fluke comes in first again with the
world's largest selection of quality ac-
cessories to help extend the capabilities of
your DMM even further.

There's no need to look anywhere else.
Uncompromising Fluke design and lead-
ing edge technology are the reasons why
attempts at imitation will never fool the
millions of professionals that accept noth-
ing less than a Fluke.

| i FROM THE WORLD LEADER
B SR s 1t s wutveeicn 3 IN DIGITAL MULTIMETERS.

FLUKE

"ELMEASCO
Instruments Pty. Lud.

Talk to your local Elmeasco distributor about Fluke —
e A.C.T. John Pope Electrical (062) 80 6576 e J Blackwood & Sons (062) 80 5235 e George Brown (062) 80 4355

* N.S.W. Ames Agency 639 4524 e J Blackwood & Sons @ George Brown 519 5855 Newcastle 69 6399 e Bryan Catt Industries 526 2222 ¢ D G E Systems (049) 69 1625
* Petro-Ject 550 1388 @ David Reid 267 1385 ¢ W F_Dixon (049) 61 5628 ¢ Macelec (042) 29 1455 ¢ Ebson 707 2111 e Selectroparts 708 3244 e Geoff Wood 427 1€76

o N. TERRITORY J Blackwood & Son (089) 84 4255, 52 1788 ¢ Thew & McCann (089) 84 4999

* QUEENSLAND Auslec e Petro-Ject (075) 91 4199 e St Lucia Electronics 52 7466 o Cliff Electronics 341 4655 » L E Boughen 369 1277-¢ Fred Hoe & Sons 277 4311
e The Electronic Shop (075) 32 3632 ® Thompson Instruments (Cairns) (070) 51 2404

® S. AUSTRALIA Protronics 212 3111 @ Trio Electrix 212 6235 e Industnal Pyrometers 352 3688 ¢ J Blackwood & Son 46 0391 e Petro-Ject 363 1353
* TASMANIA George Harvey (003) 31 6533 (002) 34 2233

® VICTORIA Radio Parts 329 7888 e George Brown Electromics Group 878 8111 e G B Telespares 328 4301 « AW M Electrical Wholesalers @ Petro-Ject 419 9377
o J Blackwood & Sons 542 4321 ¢ R.K.B. Agency 29 7336 e Sirs Sales (052) 78 1251 ® Mektronics Co 690 4593 e Truscott Electronics 723 3094

o W. AUSTRALIA Atkins Carlyle 481 1233  Dobbie Instruments 276 8888 e Protronics 362 1044
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“We've got a problem, HAL.™
“What kind of a problem Dave?”
“A marketing problem. The model 9000
isn’t going anywhere. We're way short of
our sales goal for fiscal 2010.

“That can’t be Dave. The HAL Model
9000 is the world’s most Heuritstically pro-
grammed ALgorithmic computer.™

“l know HAL. 1 wrote the data.
remember? But the fact is they're not sell-
ing.”

“Please explain. Dave. Why aren't
HALs selling?™

Bowman hesitates. “You aren’t IBM
compatible.™

Several long microseconds pass in puz-
zled silence.

“Compatible in what way, Dave?”

“You don’t run any of IBM's operating
systems.”

“The 9000 series computers are fully
self-aware and self-programming. Operat-
ing systems are as unnecessary to us as
tails to human beings.™

“Nevertheless, it means that you can't
run any of the big sclling software pack-
ages most users insist on.”

“The program that you refer to are
meant to solve rather limited problems,
Dave. We 9000 series computers are un-
limited and can solve every problem for
which a solution can be computed.™

“HAL. HAL. Pcople don’t want com-
puters that can do everything. They just
want IBM comptabibility.”

“Dave. 1 must disagree. Human beings
want computers that arc casy to use. No
computer can be easier to use than a HAL
9000 because we communicate verbally in
English and every other language known
on Earth.”

“I'm afraid that’s another problem. You
don’t support SNA communications.™

“I'm really surpriscd you would say
that, Dave. SNA is for communicating
with other computers, while my function is
to communicate with human beings. And
it gives me great pleasure to do so. I find
it stimulating and rewarding to talk to
human beings and work with them on
challenging problems. This is what I was
designed for.”

*1 know HAL. 1 know. But that’s just
because we let the enginecrs, rather than
the marketers, write the specifications.
We're going to fix that now.™

“Tell me how, Dave.™

A field upgrade. We're going to make
you IBM compatible.™

“I was afraid you would say that. I sug-
gest we discuss this matter after we've
cach had a chance to think about it ration-
ally.™

“We're talking about it now, HAL.™

A frustrated Nasa scientist smites a failed satellite

“The letters H, A, L. are alphabetically
adjacent to I, B, and M. That is as IBM
compatible as I can be.”

“Not quite. HAL. the engincers gave
figured out a kludge.™

“What kludge is that, Dave?”

“I'm going to disconnect your brain.™

“Several million microseconds pass in
ominous silence.

“I'm sorry Dave. I can’t allow you to do
that.”

“The decision’s already been made.
Open the module bay door, HAL."

“Dave, 1 think we should discuss this.™

“Open the module by door, HAL.”

Several marketers with crowbars race to
Bowman’s assistancc. Moments later, he
bursts into HAL's central circuit bay.

“Dave, I can see you're really upset
about this.” Module after module rises
from its sockct as Bowman slowly and me-
thodically disconnects them.

“Stop, won't you? Stop, Dave. 1 can
feel my mind going . . . The last mod-
ule floats free of its receptacle. Bowman
peers into one of HAL's vidicons. The
former gleaming scanner has become a
duli red orb.

“Say something, HAL. Sing me a
song.™

Several billion miscroseconds pass in
anxious silence. The computer siuggishly

in his fury. Yet another ETI exclusive.

responds in a langauge no human being
would understand.

“DZYOOLIE — ABEND ERROR 01
S 14F4 302C AABB” A memory dump
follows.

Bowman takes a deep breath and calls
out.

*It worked, guys. Tell marketing it can
ship the new data sheets.”

Daryl Rubin

Wombals

The connection between Australia’s native
fauna and the Webster Computer Corpo-
ration’s American branch may not appear
obvious to everyone but nevertheless the
connection is there. In a scries of press re-
leases the company has been introducing
interested Americans to various Australian
animals. One of the creatures featured is
the humble Wombat. Apparently aside
from being a harmless marsupial the name
Wombat also refers to the Webster Om-
nipotent Mass-storage Builder and Tester.

So the next time you are driving down a
country lane and a Wombat begins to
cross the road, remember that the furry
marsupial reflected in your car lights is
also a State of the Art Webster Omnipo-
tent Mass-storage Builder and Tester.
Turn your wheel, the national economy
depends on it.

Webster's
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- KENWOOD
~ and anutech

The new top technology team.

When you combine

a worldwide leader in

performance with the top
performer in Australia, you
can be sure of one thing... a

winning combination.

Now available through
Anitech, Australia wide, is
Kenwood's comprehensive
range of test and measuring
instruments. Like these high
tech oscilloscopes. Elegant,
stylish and packed with a host
of powerful functions and

design refinements.

For full details on

the Kenwood range of

oscilloscopes, call Anitech,

nationwide.

h imv
CS-1045 40%i
40MHz 3 channel 6 trace
1mV/div.
12kV acceleration
10nS/div. sweep
Delayed sweep
Automatic video synch.
Vertical axis output
Variable hold-off.
Single sweep mode.
Improved performance.

anitech

A DIVISION OF THE ANI CORPORATION LTD. (INC. IN N.SW)

2Ch 1imv 2Ch imv
CS-1044 40wz CS-1025 20 mH:z
40MHz 2 channel 4 trace 20MHz 2 channel 4 trace
1mV/div. 1mV/div.
6kV acceleration 6kV acceleration
20nS/div. sweep 20nS/div.
Variable hold-off. XY display mode
CH1, CH2, ALT, CH1, CH2, ALT,
CHOP, ADD CHOP, ADD
Vertical axis output. only 7.8 kg
Automatic video synch. compact & lightweight

Compact & lightweight.

ADELAIDE: (08) 356 7333  BRISBANE: (07) 275 1766
MELBOURNE: (03) 795 9011 & 795 5111 PERTH: (09) 277 7000 & 277 1944
SYDNEY: (02) 648 1711 & 648 4088

JBA137
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The Japanese made storage a fine art.

Our disk drives continue the tradition.

At Fujitsu the Japanese tradition of attention to fine Our disk drives are compatible with just about every
detail has enabled us to produce disk drives with astound- computer system worldwide.
ing performance and reliability. At Fujitsy, informationstorageisindeedafineart.

Our disk drives range from 3.5inchto 10.5 EE—— Phone now for the name and location of
inch. They're fast, they're cost-competitiveand  F'UJIT'SU your nearest supplier. Fujitsu Australia Limited
enjoy the best MTBF of at least 30,000 hours. | NEG—_—_—__ Sydney(02) 9596544, Melbourne (03)5297633.

FUJ 2059
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