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The Auto-Board
System

The Auto-Board System
provides the designer with a
powertful design tool with the
capability of having ap. L
on your desk by the end of the
day.

Schematic Capture: Creates
aschematic dlagram to extract
interconnection information
(netlist) and symbols to
Australian Standards.

PCB Layout: Provides the
ability to position electronic
packages on virtually any size
or shape board.
Auto-routing: Automatically
connects traces to
components with a 70-90%
success rate.

Used in conjunction with
AutoCAD® | the Autoboard
System provides an extensive
symbol and componentlibrary
and complete editing facilities.

For Details contact Entercom
Computer Co. (03) 429 9888

The Auto-Board System and SATCAM are complete

ey

ce.
EREs

spedlicr

electronics/PCB CAD packages which fully integrate with AutoCAD® ,
the leading Computer-Aided Design solution. Whether you are a small or large company,
AutoCAD® and SATCAM or Auto-Board System can increase your productivity and enhance your creativity.

The NCR PC8 Advanced Tech- Houston Instruments have defined
nology (AT) PC is an ideal CAD work-  the industry standard in low cost, high
station with its 8 MHz 80286 quality plotting with its best selling, A1
processor and native 640 by 400 size, 16 ips DMP-52 plotter.

colour graphics capability.

® AutoCAD® s a registered trademark of Autodesk Inc USA @ NCR PC-8 is a trademark of NCR Inc.
® DMP-52 is a trademark of Houston Instruments USA
@ Drawings provided and reproduced by kind permission of Colin Johanson. EXECUTIVE OFFICE INTERIORS PTY. LTD. (Meib.)
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SATCAM

SATCAM is a powerful
design-assist tool for the
professional electronics
engineer. SATCAM incor-
porates many features not
found in generic PCB-CAD
packages, such as photo-
plonin?, a comprehensive
symbol/componentiibrary and
CNC drill generation. Among
its other features are:

@ Fast Professional
Schematic De%ns
o Cost effective PCB
designing
® Automatic netlists and
costing

® Photo tooling and NC
control drivers

@ Total Bureau support

® Supported on 30 different
microcomputers

@ Library of 30,000
components.

For detalls contact Inter-
national Systems Database.
Sydney (02) 498 6522
Melbourne (03) 870 3830

NUMBER ONE IN AUSTRALIA
AND WORLDWIDE

For further information or demonstration contact
your nearest “Authorized AutoCAD® Dealer”
by contacting us at ...

136 BRIDE RD., RICHMOND

VICTORIA 3121 AUSTRALIA. d

PHONE: (03) 429 9888 TELEX: 30625 ME1400

|[ENTERCOM|

ENT934




EDITOR
Jon Fairall

EDITORIAL STAFF

Mag Rennie B.A.
S. K. Hul B.Sc. (Hons), M.Eng.Sc., MIEEE, MIREE
Neale Hancock B.E.

DRAUGHTING
David Burrows

ART DIRECTOR
Vicki Jones

ART STAFF
Ray Eirth
Denise Petreas

ADVERTISING MANAGER
Peter Hayes B.Sc.

ADVERTISING PRODUCTION
Brett Baker

READER SERVICES
Carmel Trulcio

ACOUSTICAL CONSULTANTS
Louis Challis and Associates

PUBLISHER
Michael Hannan

MANAGING EDITOR
Leo Simpson

HEAD OFFICE

180 Bourke Road, (PO Box 227, Waterloo, NSW
2017

Alexa)ndn'a, NSW 2015,

Phone: (02) 693-6666.

Telex: AA74488, FEDPUB.

Federal Facsimile: (02) 693-2842.

ADVERTISING

New South Wales

Mark Lewts (02) 693-6666
Victoria and Tasmania
Virginia Saimon (03) 662-1222

Queensiand

Peter Hayes (02) 693-6666

South Austraita and Northern Territory
Dane Hansen (08) 212-1212

Western Australla

Jim Wells (09) 481-3171

New Zealand
John Easton, 79-6648 (Auckiand)

OFFICES

New South Wales: The Federal Publishing
Company, 180 Bourke Road, Alexandria, NSW
2015. Phone (02) 693-6666. Telex: AA74488
FEDPUB.

Victoria and Tasmania: The Federal Publishing
Company, 23rd Floor, 150 Lonsdale Street,
Meiboume, Vic. 3000. Phone: (03) 662-1222.
Telex: AA34340, FEDPUB.

South Australla and Northern Territory: John
Fairtax & Sons, 101-105 Waymouth Street,
Adetaide, 5000. Phone (08) 212-1212. Telex:
AA82930.

Queensland: The Federal Publishing Company,
26 Chermside Street, Newstead, Qid, 4006.
Phone: (07) 854-1119. Telex: AA145520.
Western Australia: Jim Wells, John Fairtax &
Sons, 454 Murray Street, Perth, WA 6000. Phone:
(09) 321-8217. Telex: AA92635.

New Zealand: 3rd Floor, Communications House,
12 Heather Street, Pamell, Auckland. PO Box
8770, Symonds St, 37-291 Telex NZ63122. Phone
(09) 396-096.

] NTED
FOLC B

ELECTRONICS TODAY INTERNATIONAL is
published and distributed monthly by the
Elsctronics Division of the Federal Publishing
Company Pty Limited, 180 Bourke Road,
Alexandria, NSW 2015 under licence from Double
Bay Newspapers Pty Limited, General Newspapers
Pty Limited and Suburban Publications Pty Limited.
Printed by Hannanprint, Sydney. Distributed by
Magazine Promotions, Sydney. *“Maximum and
recommended Australian retail price only.
Registered by Australia Post, Publication No
NBP0407. ISSN No 0013-5216.

COPYRIGHT © 1985, Double Bay Newspapers Pty
Limited, General Newspapers Pty Limited and
Suburban Publications Pty Limited (trading as
“Eastern Suburbs Newspapers").

JULY

Electronics *
Today

: FEATURES

Computer aided design Let the computer do the drawing 11
MicroBRIAN told me Satellite news and pictures 46
Shortwave listening Sw news schedules and chat 48
Inside your computer The bus 90
C how it runs An introduction to the C computer language 94
The Ariane story Ariane will transport Aussat Il skywards 97
Machine vision what's the computer looking at? 108
PROJECTS
ETI-687: Super Il VZ200 modification 55
Upgrades power supply, reset, keyboard and speed
ETI-174: Frequency standard 62
Use your TV to get accurate frequency standard
ETI-1601: RS232 for Commodore 66
Gives your Commodore RS232 compatibility
ETI-684: Intelligent modem 69

The hardware details on this 1200/75 intelligent modem

REVIEWS

Putting the heat on cassettes 26
Twelve chrome type Il tapes grilled

Serious mixmaster 38
The Akai MG1212 mixing recorder for serious enthusiasts

Birdie free scanning 105

With the JIL SX-400

OFFERS

Advertisers’ index 47
ET! mai! order books 86,87
ETI CRO Competition 65
Subscriptions offer 102,103

DEPARTMENTS
News Digest 9 Computing News 88
Sight and Sound News 22 Communications News 99
New Equipment 42  Feed Forward 77
New Components 52 Dregs 114

COVER: Photograph by Pcter Beattie.
Kitchen oven courtesy of Omega Appliances, Redfern, Sydney.

ETI July 1986 — 3



AGONYR.ECSTACY

The Engineer’s Dilemma

Too many engineers remain slaves to
time. They stiltlabour countless hours to
produce schematic designs the old
tashioned way, using pencil, rubber,
ruler and template. Many more hours
are spent developing Net Lists, Lists of
Materials, Dasign Check Reports and
other essential documents. in short,
they're overworked and slaves to time.
And its not getting any better with
circuits becoming larger and more
complex. There must be a better way.

Large CAD Systems - Only
a partial solution.

Atfirst, the large Computer Aided
Deslign (CAD) system appeared the
answer. Butthese, althougn powerful,
are very expensive, complicated and
difficult to learn. The $50,000
standalone CAE workstationisn'tthe
answer either — by the time the engineer
gets access he's probably forgotten the
complex commands.

There must be some way to beat
the CAD/CAE dilemma.

The Schematic Design and Documentation System
that saves valuable time for busy engineers
.. the engineer’s personal desktop CAE System.

FutureNet’s DASH Schematics
Designer Bridges the Gap.
Dashis the answer. Now, perfect

schematics can be created on an IBM
PC, XT, or AT right at the engineer’s desk,

THE EE'S CAE ON A DESK

. TN
1BM PC ;
AND DASH
4 FLOW CHARTS,
: PLANS

DESIGN
CHECKS
PIN/NET

' LISTS I ‘ boEy I i

PARTS
LIBRARIES

SCHEMATICS
PRINT, PLOT

L FutureNet___|

ina fraction of the time It used to take.
And that's not all. Since DASH
automatically captures design data, key
documents such as Net Lists, Lists of
Materials, and Design Check Reports
can be printed at will using DASH post-
processors.

DASH

» reduces the engineer’s workload in
many ways

» dramatically increases productivity

» s easytolearn and operate

» has powerful optional software

DASH-2

» aschematic design system which

adds a new set of mouse-driven editing

features with software toincrease the

speed and ease of logic and chip level

design.

DASH CADAT

» simulation for chips and PCBs

DASH-3C

» adds full colour to the complete range
of DASH-2 teatures

DASH-PCB

» mainframe PCB layout power, right at
your desk, onthe {BM PC

So, to let your PC become an electronic draughtsman.

Call your local Anitech office today, and ask for detail on FutureNet's DASH system.

Distributed in Australia by:—

anitech

A DIVISION OF THE AN

ORPORATION LTD

Productivity of the future ... today.

INC INNSW
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Fuji-Toughest Tapes Under the Sun

A desert is the last place you'd want similar to a car's independent suspension —
the car to break down. But does HE look maintains tape pressure and close contact with
worried? Though the heat is on, this cool the heads when the cassette deck is vibrating.
customer’s quu GT car stereo cassettes GTs sound hot on the highway too,

keep the music flowing clear and clean. with high-note clarity that overcomes

GT's outer casing as well as the tape sound-deadened car interiors. And clever
itself can withstand temperatures up to concave “A" and convex “B"” side markings
110°C (230°F)! while offering unsurpassed and different left/right feel allow quick
sound performance over rough roads. side selection by touch — without taking

A special dual-spring pressure pad — your eyes off the road.

On or off-road, hear for yourself
why Fuji GTs are the toughest 5 Qp/
tapes under the sun. : QO ’/

)
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takes his hat off
onyAudioTapes.

I'm always listening.
Day after day there's always new stuff coming

in. l listen at home, in the office, even in the car And
whenever | can, especially in the car, | make sure I'm
listening on Sony Audio cassettes.

After all I've spent a small fortune on my car
sound system, and the people I'm listening to have BER |
spent a small fortune in a recording studio. So the B o o A
least I can do is listen to their stuff on tape with iy g .

the kindoffzua/ity I reckon will do them justice.

3 AP I mean anything that

' #kes me sound good
has to be terrific.

O

k
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1

Senyape

ETI READER SERVICE 4

SONOOO1



For some companies and their
products, today’s market is very
“testing”’ indeed. Firstly because
more and more products are
incorporating electronics for improved
performance and reliability, so they fit
a market hole precisely.

Secondly, the scope and range
of functions they perform are leap-
frogging each year with the introduction
of intelligent features, via micro-
processor based components.

The smart companies are learning
that when they deal with Philips
Elcoma in Australia, they can out
perform their competitors by
increasing their “marketing quotient’’

Philips Elcoma (Electronic
Components and Materials)
encompasses some 200,000 different
products to help you extend your
products’ IQ and improve sales. From
micro-processors that can be built into
computer assisted appliances - to a
switch for a typewriter keyboard. From
tiny resistors to integrated circuits of
high complexity, or giant megawatt
klystrons.

Electronic
Components
and Materials

PHILIPS

&

And the
applications
are almost
limitless. For
example,
you can use
Philips 0
components 3
in musical )
instruments, washing
machines, cars, or security systems
...a wide, wide range of “thinking”
products. The scope is only bounded
by your ingenuity.

Philips Elcoma serves the
electronic industry around the world.

Call Philips Electronic Components
and Materials for a solution to a
market opening you can see.

Additionally, Philips can design Sydney (02) 4393322
and manufacture a unique thick-film Melbourne (03) 5423333
hybrid sub-assembly to satisfy a Adelalde (08) 2430155
specific need you might have, or Perth (09) 2774199
develop a dedicated |C for you. Brisbane (07) 440191

o sl clectronics MAGTH
o mate
PHILIPS

the UN 109



Seeing in the dark

Scientists at the University of NSW (UNSW) have developed a
microelectronic sensor chip which can create television images
in total darkness by imaging objects in their own heat

radiation.

The ultimate aim of the proj-
ect is to produce an inexpensive,
portable, infrared TV camera.
“Such a device has enormous im-
plications for industry, mining,
astronomy and medicine. How-
ever, it is in astronomy, remote
sensing and defence that the
most immediate and revolution-
ary applications are to be
found,” according to one of the
team leaders, Dr John Storey, of
the University’s School of
Physics.

Known as an Infrared Schot-
tky Charge Coupled Device, the
sensor chip contains more than
2000 separate pixels, or picture
clements. Each pixel incorpo-
rates an ultra-thin layer of pal-
ladium, which converts the infra-
red radiation into an electronic
charge.

The sensor chips are fabrni-
cated in the extensive facilities of
the Joint Microelectronics Re-

search Centre (JMRC) on the
UNSW campus. After testing
and packaging, the devices are
taken to the School of Physics
where they are cooled to —200°C
to prevent the weak infrared sig-
nal being swamped by thermal
noise in the detector itself. An
image of the particular object of
interest is then formed, using a
special calcium fluoride and sap-
phire optical system which can
focus the infrared rays. The
image is then processed by a
small computer before being
presented on the TV screen.
Not only can images be taken
in total darkness, but by exami-
nation of the ‘thermal signature’
or temperature profile of a
scene, information is revealed
which is completely hidden at
normal visible wavelengths. Dr
Storey says that in medicine, for
example, thermal images of a
human body can reveal abnor-

Thermal image of a steam iron. The image
shows the distribution of infrared radiation at a
wavelength of 1.6 microns, roughly three times
the wavelength of ordinary visible light. Aithough

o the steam holes are not hotter than the
surrounding aluminium baseplate, they appear
mp——— brighter because they are ‘blacker’ than the shiny

baseplate.

malities in the heat distribution
and blood circulation, thus
pointing the way towards diag-
nosis of an underlying malady.
In industry too, the ability to
assess instantly the heat loss of
an entire machine or facility is
invaluable.

The development is the latest
product of a four-year research
program conducted jointly in the
School of Physics and JMRC, by
a team consisting of Associate

Professor M. A. Green, Mr J.
M. Kunianski, Mr E. Ollier, Dr
J. W. V. Storey, Dr S. T. Shana-
han, Dr U. Theden and Mr M.
R. Willison. Funding for the
project has come from the Aus-
tralian Research Grants Scheme
and a wide variety of potential
users of the sensor, in particular
the Anglo-Australian Observa-
tory, CSIRO Division of Min-
eral Physics, and the Defence
Research Centre, Salisbury.

SERVICES

COPYRIGHT: The contents of Electron-
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no responsibility for unsolicited material,

Funds for
NASA

The US Space Foundation has
outlined plans for fund raising
activities related to construction
of a replacement orbiter for the
Challenger.

The foundation is a private,
non-profit, educational organi-
sation established to stimulate
international dialogue on the
beneficial uses of space and to
integrate space education mat-
erials into the curriculum of
schools at all levels.

The foundation has estab-
lished the Challenger 7 Fund
which already has received sig-
nificant contributions and has
marshalled the support of a
number of individuals and or-
ganisations. The foundation ulti-
mately plans to donate the con-
tributions to NASA for its use in
financing a replacement orbiter
should the US Congress author-
ise a replacement.

ET! July 1986 — 9



from the 50s.

Frolley, both keen fishermen and kit-set constructors.

our components and our kit-sets.”

pared to help the confused customer,” says Neville.

tation.

first kit when he was seven years old.

are hidden away.

prime Importance to us,” Andrew says with confidence.

POSTSCRIPT:

road’ representing the company in this field.

10 — ETI July 1986

All Electronic Components is a maze of fascinating electronic parts
ranging from the latest state of the art and printed circult boards, to old
radio valves, 20 year old projects and coples of Radio, TV and Hobbles

The company is run by father and son team, Neville and Andrew

According to Neville, they carry an extremely wide range of kit sets
and components, many of which are not available from ‘cash ‘n' carry’
type stores. Neville says proudly that the store in Lonsdale St, Mel-
bourne has “Australia's largest range of kit-sets and components, and is
one of Melbourne's oldest and most respected electronics companies.

The Frolleys pride themselves on both their counter service and their
stock. All their staff are trained people who understand customer needs.
“All our parts are top quality, recognised brands and are covered by
manufacturers’ warranties. We do not stock cheap imitation or hobby
grade components as they have high failure rates,” Neville explains.

[ “Our customers are mainly electronic connoisseurs, industrial people
or experienced hobbyists and they appreciate the quality and range of

The company accepts mall orders from all parts of Australia and often
from overseas. Policy is to keep a wide range of stock under the one
roof instead of spreading out into the fast food, serve yourself type
chain stores. if we don't stock an item, we can usually quote. We be-
lieve in old-fashioned, heip-the-customer service. AEC is genuinely pre-

A company to push
Australian ideas

A new company to develop and
market Australian products has
been set up by McPherson’s Ltd,
(best known for its engineering
and steel distribution activities)
and the Australian Industry
Development Corporation.

The new company, Engineer-
ing Innovations Ltd, will con-
centrate initially on industrial
products, although it will also
assess prospects for selling tech-
nical products into consumer
markets.

The company plans to work
with CSIRO, university and
government research laborato-
ries as well as with private
inventors.

Presently, Engineering Inno-
vation Limited is examining
products from a wide range of
industries and markets although
some, like the electronics busi-
ness, are by nature more recep-
tive to ideas and change. “But
this also presents problems,”
says Robert Zahara, Managing
Director. *“New products in the
electronic field are very difficult
to patent and can be superseded
before manufacture has com-
menced.

“One of our main aims is to
become involved in products not
facing up front competitive mar-
ket positions.”

Engineering Innovation Lim-
ited expects that products which
will be of most interest will come
from sole inventors or small pri-
vate companies that have been
born from an actual need rather
than from generalised scientific
research.

“We have a strong preference
for being involved with the
products at a very early state —
at prototype or even earlier —
and beginning funding at that
stage. And that means being
fully involved both with product
development and marketing
development.”

The company hopes to take
on products on a licence agree-
ment with the inventor whereby
the inventor gets a royalty based
on percentage of sales “while we
fund development of manufac-
turing, marketing and selling of
the actual article”.

Mr Zahara is under no illu-
sions when it comes to market-
ing Australian inventions over-
seas, but says “With any new
product our aim would be to at-
tempt first to achieve success in
the USA.”

For further information con-
tact Robert Zahara, Engineering
Innovation Limited on (03)699-
3588.

Electronic component quality scheme
Electronic component distributors in Australia are to be of-

Before entering the wholesale/retail side of the electronics industry
with All Electronic Components, Neville had 32 years experience in the
electronics industry with servicing, designing, quality control, inspection
and service-managing in radio, TV, industrial electronics and instrumen-

Andrew Frolley, tongue firmly in cheek, likes to describe himself as
the “typical boss’ son — long lunches, late starts, appearances only on
pay day, four-wheel-drive addict and fishing fanatic,” — but he built his

Andrew says he is continually trying to convince the staff they should
have a fishing-tackle section, but when he takes you on a tour behind
the counter, you know that he is an expert in all the components that

An ex-Melbourne and Queensland University student and rugby
player, Andrew is a keen kit-man (almost as keen on kits as he is on
Murray cod) and he is as proud of the company as his father.

“While kits are just a side line for other companies who discount
them and allow the parts and the quality to deteriorate, they are of

fered a financial incentive to become part of an international
quality assessment scheme run by the International Electro-
technical Commission. (The Commission’s assessment
scheme is the only world-wide certification scheme of its
type.) Funding will be provided by the Commonwealth gov-
ernment, Telecom, and the Australian Electronics Industries
Association.

Intel micro drives Nissan cars

Intel recently unveiled a 16-bit microcontroller, the MCS-96
featuring 12.5us average instruction times. The chip will be
used in conjunction with an 8-bit Nissan microprocessor to
control functions such as fuel injection, ignition timing, a twin
variable nozzle turbo charger, valve timing and four speed
automatic transmission in Nissan vehicles from the 1990s.

Tantamount to thelf component knowledge, All Etectronic Components
has recently been appointed sole Victorian distributors for Jemal Prod-
ucts, and National Panasonic components. Andrew is currently ‘on the

NOTES & ERRATA

Project 4102, Digital sampter, May '86: Resistors mentioned in the
Parts List as 5% should be 2% and those marked as 2% should be 5%.
The standby power supply VA mentioned at the end of the How it
Works should be in house style reading Vgg as In the circuit diagram.
On the wiring diagram, the trigger switch is fabelled Incorrectly: terminal
lettering F should read J and vice versa.




Courtesy STC.

COMPUTER AIDED

DESIGN

Computer aided design is one of the most talked about facets
of modern computing. The beauty of its images has a
fascination that goes beyond the merely utilitarian. Meanwhile
its potential to change the manufacturing process has made it
the centre piece of technical change.

CAD HAS ALSO been notoriously slow to
take off in Australia. While other uses of
computers have expanded by leaps and
bounds, CAD makers are still trying to shift
product out of the factory door.

Drafting

Firstly, what is CAD? Because of the way
in which the market has developed, it’s pos-
sible to make a fundamental distinction be-
tween drafting machines and design mach-
ines, both of which go by the name of CAD.
A drafting machine is essentially something
that uses a computer to replace the pen and
ruler of the conventional draftsman

Drafting machines are all pretty much of

[ PROTEL PCB

Jon Fairall

a muchness, offering a rather circumscribed
list of features. Their importance in the
market-place is due almost entirely to
powerful small computers like the IBM-PC,
which have made it possible to generate rea-
sonably sophisticated graphics at a price just
about anyone can afford.

So packages for drawing circuit diagrams
abound in which the various components of
a circuit can be called up from a library of
symbols and displayed on the screen. Then
some simple graphics functions allow the
operator to join the symbols together with
straight lines.

Another part of the package allows the

operator to lay out the pc board. Usually |

Protel-PC8B is typical of many of the low end
CAD systems now appearing on the market.
Designed by Hobart based HST Industries, it
allows the user to draw the artwork for a pcb
on the screen, essentially replacing the drafts-
man and his tools. its power lies In the various
labour saving devices stored in software.

For instance, to lay down a DIP package, it
is necessary to position only pin 1, and specify
the direction in which the package is to fie. It's
possible to repeat tracks so that you can lay
down many parallel tracks very quickly. Even
more advanced, the user can define a block on
the board which can be repeated at will In
other portions of the board. it also features rub-
berbanding, in which it's possible to move a
component after all the tracks have been laid
down to it

From the pcb master, Protel can generate
other drawings. For instance it can give you a
solder mask, a pad master and a component
overiay.

it supports both & plotter and a mouse, and
sells for under $1000.

ETI July 1986 — 11
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AUSTCAD

Austcad's new Basicad program has been
sold to both the Cessna Aircraft Corporation
and the huge US defence contractor General
Dynamics, and is the first in a series of com-
plementary software programs being developed
by the company.

Basicad is currently under evaluation by sev-
eral other international groups including Moto-
rola, Goodyear, the Hong Kong Housing Au-
thority, UK construction group Condor Tech-
nology, German civil engineers UHDE GMB-H,
and NZ whitegoods company Fischer & Pay-
kell.

Established only five years ago, Austcad
now operates what it claims is the largest CAD
bureau in the world, specialising in servicing
the Cadam system. Cadam was developed by
the Lockheed Corporation now Cadam Inc. Aust-
cad’s Basicad has been designed as an end-
user interface for Cadam. -

Since the system’'s debut sale to Cessna,
Cadam Inc. has signed a sole distribution agree-
ment with Austcad for international distribution
throughout manufacturing, architecture, engl-
neering, mechanical and electrical concemns, and
government and public utilities among other
sectors.

Based on the early acceptance of the sys-
tem, Austcad is predicting that Basicad will
generate revenue of over $5 million within the
next five years, at a unit cost of $12,000.

HP EGS

Hewlett-Packard is one of the larger companies
to make a considerable investment in CAD
tools. It manufactures an impressive range of
2D and 3D systems ranging in price from
$45,000 through to $390,000. They are com-
bined hardware-software packages for the most
part based around the Motorola 16/32-bit pro-
cessor running at 12.5MHz with vast amounts
of memory (minimum 2M) on the side.

ts 2D package called EGS features three
‘personalities’ for electrical, mechanical and
generatl drawing. its electronlc drawing package
features the fult range of CAD options, from
data capture of the schematic through to layout
of the board. it has a library which contains 50
commonly used circult components plus provi-
sion for the user's own additions.

It has no auto routing ability, but it does do
rat's nests, which allow for manual routing and
optimum chip placement.

It has a full documentation package with it,
so parts lists, drawing references and so on
can be generated easily and quickly. It even
has the ability to Interface with Techwriter, the
HP word processing package.

To a greater degree than most, HP has en-
couraged third party contractors to supply inter-
facing programs for its CAD systems. One
such is called Esprit, distributed by JB Davies
Computer Systems, which s claimed to be able
to generate proper numerical control code to
control the manufacture of a party by any
machine tool.

There is also a program by DP Technology
called Microcad H that will tum Esprit Into a
fully blown CAD system. It also has the ability
to use Esprit to do test runs on the NC Infor-
mation in order to check the CAD output for
errors.

a library of features such as pads, tracks and
dip patterns is included. These are called up
and placed on the screen in the desired posi-
tion. Subsequently, artwork can be gener-
ated from a plotter ready to be used to gen-
erate artwork for making the board. A typi-
cal package is the Protel PCB package (see
box) which sells for under $1000.

Design

On the other hand, a design system uses
the power of the computer to transpose
non-visual inputs into visual terms (given
the appropriate models) and also to gener-
ate non-visual outputs from a screen presen-
tation. It allows the designer to play ‘what
if’” games with the machine, to expand this
line, change that resistor.

Design systems form a far more diverse
group than drafting machines. Since they
are purpose built for the job in hand, the
software is far less limited by the hardware,
and there tends to be a linear relationship
between the features offered and the price
demanded.

Important points to look for in modern
design machines are the extent to which the
machine can be integrated into the entire
manufacturing process, the presence or ab-
sence of three dimensiona! and solids mod-
elling abilities, and the ability to perform
extensive mathematical modelling before or
after the screen display.

A good design system dedicated to elec-
tronics will probably have a software library
of components, transistors, resistors, IC
packages and so on. The correct symbols
and pin numbers will be generated automat-
ically on the screen, and the machine may
even have sufficient power to detect certain
types of simple errors, like two inputs con-
nected together, or illegal fan out. The ex-

tent of this ‘design rule’ checking is very
much a measure of the sophistication of the
hardware.

Simulation

On sophisticated machines, it’s possible
to simulate the performance of the circuit.
You specify inputs, the machine will
demonstrate the outputs (see Figure 1). The
simplest simulators will calculate simple
logic level changes. More complex mach-
ines will actually take account of propaga-
tion delays, known component tolerances
and so on.

This facility is obviously fantastically use-
ful, effectively doing away with much of the
necessity for prototyping, especially in digi-
tal boards.

However, there are large problems with
simulation. It is clearly a tremendously ex-
pensive procedure in terms of computer
time. The mathematics necessary to gener-
ate a simple counter as we have done in Fig-
ure 1 is phenomenal, and grows with the
complexity of both the circuit and the indi-
vidual chips under test.

But there are some tricks that allow simu-
lation of otherwise overwhelmingly com-
plex circuits in a reasonable space of time.
Small chunks of the circuit can be modelled
separately, then stored as separate circuit
elements complete with a pattern of inputs
and outputs. This can save a considerable
amount of computer time when running a
simulation of the complete board.

Another clever idea is to use a real chip.
This is a valuable procedure when the cir-
cuit contains an integrated circuit too com-
plex for easy modelling, like a central pro-
cessing unit. In this procedure, the chip is
actually driven by the software. Its output is

then fed back into the software where it is P>

COMPUTER GRAPHICS FOR MANUFACTURERS

Ausgraph 86, the fourth Australasian confer-
ence and exhibition on computer graphics, is
holding a special industry stream for those in-
volved in the design and manutacture of a wide
range of products.

The 'design and manufacture’ program is
aimed at engineers and designers in mechani-
cal, electrical or electronic disciplines, and
covers all aspects of computer-aided engineer-
ing.

The conference, which is being held in Syd-
ney at the Hilton Hotel July 7 to 11, is orga-
nised by the Australasian Computer Graphics
Association, an organisation of both users and
vendors of all types of computer graphics
equipment.

A trade exhibition at the Sydney Town Hall is
being held in conjunction with the conference,
and will feature equipment and services from
all the major vendors of computer graphics
equipment,

Chairman for the design and manufacture
program is Frank Mullen, Managing Director of
the Centre for industrial Technology (CIT) at

the New South Wales institute of Technology.
CIT was set up with the support of govemment
and industry to assist in the transfer of ad-
vanced manufacturing technology into Aus-
tralian industry.

Keynote speaker for the design and manu-
facture stream will be Joel Orr, one of the
world's leading authorities in the field of CAD/
CAM, who specialises in industrial automation.

Other speakers include Hulas King, from
McDonnell Douglas Corp, USA, and Daniel
lF.:aSker from Design and Systems Research,

A,

Companies exhibiting inciude 1BM, Tektronix,
Intergraph, Easinet, McDonnel Douglas Auto-
mation and Auto-trol Technology.

The exhibition will take up both the upper
and lower floors of the Sydney Town Halil, and
represents the largest specialist exhibition of
computer graphics equipment ever staged in
Australia.

For further information about Ausgraph 86,
contact Robyn Hughes on (02)929-5855.
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“With my HP CAD
sail a boat that

Ask Ben Lexcen what his most
valuable design tool is and he’ll tell you it's his
Hewlett-Packard Computer Aided Design system.
Here he talks about his experience with the HP system
and offers some salient advice to the new generation of
designers who will follow in his wake.

Have you always felt at ease working with
computers?

“No way! Really I was a latecomer to
computers because I didn’t have any formal training
and | was frightened of them. In fact, Iused to dream
up some wonderful excuses to avoid getting involved
with them.

“But, of course, I realise now that if
you're going to be a leader in any field, not just design,
you've got to utilise the leading technology. And really
this HP stuff is so easy to use, I'm not sure what I was
frightened of ”

Which parts of a boat do you design with the help
of the computer?

“Virtually the whole lot, with the
exception of tiny mechanical things. But we use it
to deslilgn the shape and structure of the boat, and
the sails.

“We use it to do all the hydro-dynamic
considerations such as the total drag of the hull unit.
Plus we use the computer to test diléerent hull shapes!”

LBV 7775 HEPL

What aspect of your involvement with
Hewlett-Packard strikes you as being particularly
beneficial?

“Well, once you become involved with
HF, you'll soon realise that apart from their technical
excellence and innovation, one of their major strengths
is that they have the people to help you get the best
results from CAD.

“Because HP supply the hardware
and the software, you've gota terrigc advantage over
the guy who tries to work with a lot of different
suppliers. I mean it counts for alot when the person
who writes the software understands the workings
of the processor.

“If you’ve got questions or problems,
you can get answers and solutions from the one place.
And believe me, that can save a lot of time and worry”’

How has the HP equipment assisted in the
day-to-day running of your office?

“Well, it's staggering how much faster
we can get things done since we plugged into HP.
This is mainly due to the fact that the computer does
so much of the calculation which we used to labour
over manually.
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system I can virtually
doesn’t exist.’ o

/9

“For instance, now I can create the
basic shape of a boat in a matter of hours whereas it
used to take about a month. It might take me about
ten minutes to do a keel whereas%)efore it might have
taken a week!”

Does saving so much time mean that you have to

compromise on quality or accuracy? You,re On a

“Absolutely not. The equipment is

(fj::g rarcnc:r{.a}:g 3!;;1 I can do’a more thorough job for far winn er with the

“In fact, we are so confidené in the P%P Y
equipment that when we’ve settled on the design o
the boat to defend the America’s Cup, we won't tank gs / ” g” / g
testit in Holland, we’ll test it here in the computer. And

when you’re talking about a million dollar boat, you've
ge g y

ot to be damn sure you've got the right equipment to “Our Computer Aided Design solutions
oit” work together in an integrated design environment

called the HP DesignCentre. HP’s renowned technical

What of CAD in the future? excellence shines brilliantly in the DesignCentre where
“Look —I'm sure that if Australian our engineering workstations and qua tﬁ graphics

designers don’t grab CAD with both hands and run peripherals come to the fore. And it's well worth

withit, the rest of the world will pass us by. And once remembering that HP’s reputation for unfailing backup

we all realise its potential, you're going to see alot and support%nas been well earned.

of very happy and satisfied people in all sorts of HP offers a comprehensive solution

design offices! to your CAD. To obtain your free DesignCentre

Management Kit or Technical Kit to help make your
next design project a winner, call HP now toll free on
(008) 033821 or send in the coupon below.

r Plea:e se:d_ m_e ;o_re_inf_o;n:tior:)n_ - _ll

| HP’s lesigntentre |

I [ ]ManagementKit [ ] Technical Kit I

| NAME |

, | POSITION |
| } COMPANY " }

NY '95 | ADDRESS. |
\ { Y | . P/CODE |
. ———— | POSTTO: |

|  Hewlett-Packard Australia Ltd |

L 31-41 Joseph Street, Blackburn, Vic. 3130 - _Jl

[ FEvET

PACKARD

LBV 7775 HEPR
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treated as required by the rest of the simula-
tion.

The result is a hybrid hardware-software
simulation that can sometimes be very ef-
fective. It’s an idea that can’t be taken too
far, however, since it can defeat the whole
purpose of simulation.

When the circuit is complete it is possible
to generate the artwork for the circuit
board. This involves using a ‘netlist’ to iden-
tify which pins on which components need
to be connected together. There are a num-
ber of levels at which this may be done.
Some systems generate a ‘rat’s nest’ in
which straight line connection is made be-
tween pins. This allows for auto placement
routines, the idea being to shuffle the vari-
ous components around on the board to
minimise the track length required.

A far greater level of sophistication is
auto routing, in which practical tracks are
generated, and, in fact, can be used to gen-
erate artwork for the finished board.

Routines such as this require many of the
attributes of artificial intelligence. It’s com-
puting of very high order and is frequently
not done particularly well. Some of the
most highly regarded machines will regu-
larly position 80% of the tracks, and leave
20% for manual placement.

CiM

Most modern CAD packages will now
permit a number of interfaces into the rest
of the manufacturing process. For instance
there will be automatic generation of parts
lists, perhaps interfacing to stock and inven-
tory programmes. All the documentation
associated with individual drawings them-
selves will be controlled. There will be in-
terfacing to numerically controlled drilling
machines, which actually drill the holes in
the circuit board.

Computer integrated manufacture (CIM)
is the name given to a philosophy more than
a product. The essential idea is that there
are many products in the world that can be
made by computer once a human being
specifies exactly what is required. At the
heart of CIM, naturally, is CAD. Using the
CAD system, the designer can specify every
significant element in the product. Output
from the CAD can then be used to drive the
machines necessary to make the product,
and also perhaps to establish the routines
necessary to test it.

CAD will affect the way in which the
components are stuffed into the board. In
fully automated factories, output from the
CAD will control the insertion machines. It
can provide visual displays to machine oper-

aters in some systems, even showing a
manual inserter where to place a compo-
nent, and its polarity.

In very sophisticated packages it is possi-
ble to take the results of simulations and use
these to generate inputs for automatic test
equipment, so that boards can be tested
after they have had their components
mounted.

3D

Three dimensional modelling is not much
in demand in electronic CAD packages,
however, it is one of the more interesting
criteria by which mechanical engineering
systems are judged.

Modern 3D solids graphics packages have
a number of abilities that can be taken for
granted. They will all be able to take a plan
view and project a ‘z axis’ onto it. On in-
struction, the component can be rotated
such that all sides of the model <an be
viewed.

Some of the standard routines will in-
clude hidden line removal and filling. Hid-
den line removal involves recognising that
certain lines are in front of other lines, and
not printing them. Filling involves recognis-
ing that a certain area of the screen is in fact
aplane, and should all be filled in an appro- p
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Figure 1. CAD drawn schematic. Below is simulation of the same circuit. {Courtesy DEC.)
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REDLOG/REDBOARD

Racal's Redlog and Redboard are typical of
middle of the range CAD systems costing
about $25,000. They are contained on seven
floppies that need to be loaded Into the hard
disk of an IBM-XT or similar.

Redlog Is the package designed for circuit
‘capture’, that Is, laying out the schematic.
Parts are called from a library and appear with
the correct labelling, pin numbers and logic
symbols where appropriate. New symbols can
be created and added to the library as re-
Quired.

The pins are connected by the designer.
However, Redlog will only allow connections
that conform to its design rules. It's not possi-
ble to draw a connection to nowhere for in-
stance, or to connect in defiance of the rule
laid down for the inputs and outputs of the
components.

At the conclusion Redlog will generate a
complete netlist for use with board layout sys-
tems like Redboard.

Redboard features complete auto placement
of chips on the board, and complete auto rout-
ing. How well these systems work depends on
the complexity of the board. As the board gets
larger and the interconnections more complex It
takes progressively longer for the computer to
solve the problem. There is provision for
manual override when the automatic routines
get bogged down.

Automatic checking routines check the de-
sign at every stage to make sure that design
rules are obeyed. These concern things llke
spacings between tracks, pads, components
and bare copper areas.

Output from the system is via photoplotter,
pen plots or disk into other CAD or CAM sys-
tems.
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under the desk.

A Marconi CAD workstation. At right, the
system monitor provides menus and status
information. At left, is a computer module with
768K of memory and drives. A tape unit sits

THOUGHT
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priate colour. More sophisticated versions
of this will recognise that parts of an object
are in shade and alter the colour and texture
accordingly.

These may seem somewhat overblown
features in an engineering design tool.
However, manufacturers and users argue
strongly in their favour. One of the main
design strengths of CAD is its ability to
demonstrate what something will look like
before it’s built, and to try out various
designs for their aesthetic appeal.

Markets

Strangely enough, given its evident ad-
vantages, CAD is a technology that has
largely been ignored in Australia. Tim
O’Sullivan of Hewlett-Packard describes
the Australian scene as ‘eons’ behind that in
the US in terms of CAD usage. At Racal,
Jeane Palmer echoes his sentiments.

Theories to account for this state of af-
fairs abound: industry is too conservative,
managers too ignorant, there are no design-
ers here, industry’s in a mess, and so on.
There may be a smidgin of truth in all of
them.

One argument stands out: the machines
are still too expensive for the increase in
productivity they generate. The drafting
type packages are, without doubt, access-
ible to almost anyone in business. The in-
crease in productivity they claim is more
problematic.

Doug Rees of Bishop Graphics, which,
uniquely in Australia, sells both CAD and
artwork for manually taping up boards,
argues that drafting-type CAD systems are
no faster than a skilled draftsman with tape.
It is probably true, however, that a CAD
system is easier to operate well than tape, so
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that a CAD system might be worthwhile
when there is insufficient work to retain a
full time draftsman.

On the other hand, there can be no doubt
of the usefulness of the more advanced
packages. The ability to generate artwork
directly from a schematic, the ability to do
simulations and generate testing routines is
highly prized. But such machines do not
come cheap. Some of the most expensive
packages nudge the half million dollar
mark. Even Racal’s Redlog/Redboard
pushes beyond $20,000,

The number of places in Australia that
can justify this type of outlay is not very
great. By and large the Australian electron-
ics industry is composed of small or smallish
companies that could never in a million
years justify this type of expenditure.

On the other hand, the situation is not
static. The IBM-PC and other small com-
puters are being pressed into service as an
increasing number of software houses try to
implement real design features on minimum
hardware. Auto routing is increasingly
available, even if it doesn’t work particu-
larly well. Programs that control parts lists,
labelling and other documentation func-
tions are slowly becoming available.

Over the last year or so, programs have
become available on a PC that actually do
simulations, albeit slowly.

The result of this trend is likely to be in-
creasing use of CAD within the next few
years by Australian industry. However,
since this growth will be fuelled almost en-
tirely by low cost CAD systems, a corollary
is that the established leaders in CAD sys-
tems are likely to lose out on most of the
growth in business.

-

Figure 2. CIM — computer integrated
manutacture.

TEXAS INSTRUMENTS

Texas Instruments does not produce any CAD
gear as such. However, it is one company that
Is pointing the way to the future in so far as the
use of CAD systems goes.

In a typical Tl system the user confronts a
reasonably innocuous program called PCADS,
which can implement some faily high level
functions. It has access to Ti's standard cell
library, for instance, which has all the 54/74xx
integrated circuits plus some other odds and
sods. These can be pulled out at will and
placed in a circuit, (either discrete or
integrated).

However, it really gets interesting after the
schematic capture has taken place. The disk
can be loaded into other systems that can do
an extremely accurate simulation, for instance.
Ti claims to have modelled gate capacitance
and propagation delays so well that the simula-
tion will almost always pick up timing errors
where any exist.

The system will also generate input for auto-
matic test equipment, so that integrated circuits
or pcbs developed using the system can be
checked automatically.

Although it sounds simple, it is this phase of
the operation that often gives the most prob-
lems. One sort is caused by failure to simulate
some input or output configuration which later
turns out to be critical. if the designer doesn’t
realise that he has a problem at the design
stage he will fail to instruct the simulator to look
for it and it will pass all its tests and then not
work in the circuit, to everyone’s surprise.

Another sort of probiem is caused by the ex-
tremes of time taken to model even a modest
design mathematically. A relatively simple thou-
sand-gate, integrated circuit will require many
hours on the simulator for instance. According
to David Cartwright of Texas Instruments, one
of the exciting trends of the next few years will
be the arrival of accelerated computing func-
tions that will cut into this time overioad.




The Innovators
L] *
Bishop Graphics, Inc.

THE WORLD'S LARGEST SELECTION OF

PRINTED CIRCUIT DESIGN PRODUCTS

o Drafting media — Accufilm, Econogrid, Accuvel.
e PC artwork multi-pad artwork StikOns.

e PC artwork PreKut tape shapes, pattems.

e PC artwork precision slit tapes, black, red, blue.
® Precision overlay system for double-side artwork.
e PC design, electronic, logic symbol templates.

e X-acto knives, blades, burnishers.

e (pto-scales, Accuscales, comparators, magnifiers.
o Printed circuit design book.

e Microelectronic artwork patterns.

e New P.C. CAD software for Apple Mackintosh.

® Also available from stock — Riston precoated laminate, 3M
Dynamark reversal film and photosensitive label materials,
negative and positive photo resists, PC drills etc.

For information contact:

383 FOREST ROAD, P.0. BOX 70, BEXLEY, N.S.W. 2207
TELEPHONES (02) 59-3720, 59-6550. TELEX AA27197
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CA CIRCUIT COMPONENTS »~'i.

PRINTED BOARRD
DESIGN

CAD BURERU SINCE 1981

SURFHCE MOUNT
FINE LINE  *omm DU a0
MULTI-LAYER lﬁnﬂt’_ . e

B tnelt
DOUBLE SIDED BE{EE_E%

SINGLE SIDED 2°"Y°*°Sta%’

WE CAN PROVIDE RLL THE
ABOVE ON OUR CRD SYSTEM

ELECTRI-BOARD DESIGNS P/L

PCB DESIGN SINCE 1912
15731 WATERLOO ROAD, 02-888 6925
NORTH RYDE NSW 2113. 02-888 3929
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INTRODUCING THE TIME-SAVER/MONEY-SAVER

CIRCUIT-BOARD-ARTWORK SOFTWARE

For only $1,250 smARTWORK™ lets the
design engineer create and revise prinfed-
circuit-board artwork on the IBM Personal
Computer (or equivalent),

Forget the tedium of faping it yourself or
waiting for the technician, draftsperson, or
the CAD depariment to get fo your project.

SMARTWORK™ (Version 1.20) is the only

low-cost printed circuit-board-artwork editor

with all these advantages:

0O Conductor spacing always corect.

O Lines don't become too namow.

0O Connecting lines do not intersect other
conductors.

O Automatically seeks and draws shortest

i
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e

O Pen-and-ink plofters:
Houston Instrument DMP42, 52
Hewleft Packard HPGL 7470, 75, 7580,
5,6.

0 Microsoft Mouse (optional), and other
compatibles.

This revolutionary software package
originates from the U.SA. where it has a
proven record for reliability.

] Entertainment Audio of Adelaide are
actually manufacturing the product iocally,

which has obvious benefits:

O Quicker availability of new releases and

upgrades.
0 Experienced engineers available to help or

route between conductors.

{3 Quick cormection and revision.

O Production — quality 2X artwork from a
pen-and-ink plofter.

0O Prototype — quality 2X artwork from a
dot-matrix printer.

O Easy fo leam and operate.

O Single-sided and double-sided printed
circuit boards up to 10 x 16 inches.

0O Multicolour or black-and-white display.

0O Library storage and refrieval of your own
commonly used layouts and pinouts.

O Block movement and rotation for on-
screen cut and paste editing.

O Place fext on either board layer.

O Separate silk screen layer.

Systern Requirements (SMARTWORK™

Version 1.20)

OIBM PC, XT or close compatible with
384K RAM, 2 disk drives.

0 1BM Colour/Graphics Adaptor with RGB
colour or B & W monitor.
O Epson MX/FX80/100 dot matrix printer.

answer enquines.
O For a FREE TRIAL of SMARTWORK™ and
further information, ring (008) 88 8414.

Entertainment Audio P/L
A VILLAGE ROADSHOW COMPANY
59 KING WILLIAM STREET,
KENT TOWN, SA 5067
Phone (08) 363 0454

D"".“ Representing WINTEK Corporafion (USA)

[
in Ausfralio
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COMPATIBLES
JEem.S7990

lndudmi special package dnlll

256K RAM, single anve graphics,
desk controller and pnnier cards. $799

256K RAM: Colour Graphics, Disk

Controller Card, 1 parailet port,

2 disk drives and 3 months

warranty. only $1,350
840K RAM: Colour graphics,
Muttrtunction Card, Disk Controtier

Carg, 2 senal and 1 paraliel ports,
2disk drives and 3 months warrao!

only $1 ago
256K PACKAGE DEAL: inciuces
Colour Graphics Card, Mulifunction
Card. Disk Controiler Card, 2 senal
and 1 parallel ports A 120 C.P.S
printer and 8 monoctwome monitor
ang 3 months warrantyl only $1,899
840K PACKAGE DEAL: Includes
Colour Graphics Card, Muttifunction
Card, Disk Controller Card, 2 senal
and 1 paraliel ports. A 120C.P.S
puinter, a monochrome monttor and
3 months warrantyl only $1,999
“IBM i & registered trademark

IBM* AT

COMPATIBLE!

® B0286 CPU
® B slots
(3] M/Sge main board
12 yle Floppy disk drive
® 20 M/Byte Hard disk
® Colour graphics display card
® Floppy and Hard disk conroiler
card
® Printer card and R$232
® 200W Power supply
® Keyboard
® Manuat
All this for just $2,995

NEW INTRA
HIGH RESOLUTION RGB

S&L:QQ&MONITORQ

Syne. Hortz. Scan Freq: 15.75 KHz

Sync. Vert. Scan Freq: 50 Mz

Band width: 18 MH2

Rasolution: 640 x 400 dols

Dispiay Forman: 80 x 25 Characlers
colours

Colours: 16
Input nector: § pin D type
Cal X14520 .only $695

[ 2k

féu.ﬁ‘ON 2 MONITOgS

available in amber or green.

Green Cat X14506 Normally $21§

Amber Cal. X14508 Normally $219
SPECIAL, ONLY $199

iQ.X.?.I GLLRE é?-‘“
cenfenng” or “free flcabng”

tnm adjustments on both nns

360 degree cursor control

Cat. C14205 $39.95

‘w
oo

P Y
;w"sll lthoév.%; 3 s p§ocowng
computers
Cat. C14200

$34.95

m&ﬁw qual .‘unlike our

opposition's!

60/40 Resin cored.

Cat.No. Description Price
731000 .71mm 250gm ... $8.95
T31002 .74mm 500gm ... $15.96
T31010 91mm 250gm $7.95
T31012 .91mm 500gm ... $14.95
T31020 1.6mm 250gm ... $7.50
731022 1.6mm 500gm ... $13.95
T31030 71mm 1 metre ... $1.50
T31032 .9tmm 1 metre ... $1.25
T31034 1. 6mm t metre J

W% HQBIREE pKEES

Cat C12010

Normalty $9.95
SPECIAL, ONLY §7.95

r---------------1

PROGRAMMABLE
M E aul 1C t;.
t 240V AC 2 watt, 10 amp
‘® Sunabie for turning on. ..
Healers/Coolers
pool filter
eiectric blankels
cooking appliances
waking you. even mat.n?‘me coftee!
lights etc for securtty white you're
away from homet
@ Bargain Pnce!

Cat M22002 only $19.95

SRR
p!ashc cabinet
® Input 12V DC - 200mA

® QOuiput 115dB al ¥m, dual lone
® Compact size 105 x 85 x 45mm
® Smart design suits intenor use

Cat 515071 $23.95

& mgh impact
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® low profile keyboard

* 3 step herghtangie adjustment

url lead plugs straight into (BM*
® Status displays, (
Just like the

Cat X12020

“real JcCoy“only at 8 fraction of the pricel

“LQM'AIWIJLE” KEYBOARD

® proper placement of shilt kays with large key 10ps lo suit professionat typisis

® Cherry brand TS-M0O001 19mm low profile swilches, meetl 30mm ergonomic
e%ullemen( and provide mgh perdormance and maximum rehabriity.
PC/XT

tBM COMPATIBLE CARDS

BURRE.SORDS vz iear

compatible motherboard.
Cat X $495

MO Lorpatile mother boards.
8 slots, room for 256K RAM
Cat. X18020 $295

FaMisPARIAGARC

Cal. X18019 $49

R HA PINGA Rl ana
game port. Plus battery backup clock.
Cat. X18013 $329
SN G2Y Rk Aa RO
Cat. X18005 $89
HIGH RESOLUTION
AR
Cat. X18007 $249

512K AAM CARD
Including AAM Cat X18015 $299

Exciuding RAM Cal. X18016 $129

APPLE® COMPATIBLE
CARDS

Printer Card Cal. X17029 $89
Orive Card Cal. X17019 $95

80 Column Card Cal X17025 $109
Speech Card Cat. X17009  $69
Music Card Cat X17011 $99
Super Serial Cat. X17035 $129
RGB Card Cat. X17039 $79

EVERY DAY

54" FLOPPY DISK

1A
sAlPl;Ex('l:le%,duk boxes!
XIDEX 1-9

$29.95
Cat C12401
D/SD/D
CatC12410
High Density $125
Cat C12520
VERBATIM DATALIFE
S$/SDD $27.95 $2695
Cat C12501
D/SD/D
Cat. C12504
VERBATIM VALULIFE
S$/SD/D $24.95 $2295
Cat. C12421
0/S 0/ $29.95
Cat. C12425

Vebatn 8 6 T2 N80.95

Verbatim $/5 Cat.C12612 $89.95
Xidex &/8 Cat.C12600 .. $65.95
Xidex D/S Cat.C12602 .. $89.95

NEED HIGH DENSITY

KS FOR YOLR | T2
laEry yourligg) w &tks
at below recommended retail
prices from Rod Irvin
Electronics and SAVE™|l
A.A.P. $113 Our Price $99.95

+
$29.95
$38.95 $36.95

$34.95 $3295

$26.95

only $245 .

WELLER WTCPN

FRUREAIBGSLATION

® Power Unit 240 V AC

® Tom
24V AC
@ Flgxible silicon lead for ease of

ature controlied ron,

use
® Can be left on without fear of
damaged Y
The best is always worth having.
Cat. T12500
R.A.P.$129 Our orice $109

Béne? R SRHO 8 5iancs:
A must for all PCB work.
Cat T12442 $7.95

CALgSFECINL
AR e
o

tals in stock!

No.1-9 104
Y11000 $6.00 $5.20

1.8432MHz  Y11003 $6.00 $5.20
4MHZ Y¥11020$2.00 $1.80
4.194304MHz Y11022$2.00 $1.60
4.433618MHz Y11023$2.00 $1.60
4.75MHz Y¥11025 $2.00 $9.60
4.915200MHz Y11026 $2.00 $1.60
SMHZz Y11030 $2.00 $1.60
6MHZ ¥11040$2.00 $1.60
8.144MHz Y11042$2.00 $1.60
6.670MHz Y11045$2.00 $1.60
BMHZ ¥11050 $2.00 $1.60
8.867238MHz ¥11055$2.00 $1.60
10MHz Y11060$2.00 $1.60
12MHz Y11070$2.00 $1.60
14.31818MHz Y11072$2.00 $1.60
15MMz ¥11075$2.00 $1.60
18MHz ¥11082$2.00 $1.60
|0432MH1 Y11085$2.00 $1.60
MHz Y11090$2.00 $1.60

RS232 & ‘D’ TYPE

SPECIALS
Part Description Cat.No. Price

DE9S 9pin Female P10881$1.75
DESP 9 pin Male P10880 $2.25
DEIC 9 pin cover P10882 $1.95
DA1SP 15 pin Male P10890 $2.10
DA15S 15 Femaie P10891 $2.25
DA15C 15pin cover P10892$1.15
DB25P 25 pin Male P10900 $1.95
DB25S 25 Female P10901 $2.95
DB25C 25 pn cover 10902 $1.20

LSS

1t
2

Q QM? &vﬂﬂl koypad

® Four digit
® Over 5000 oornbmauons
® Power consumption: 5mA standby,
SOmA alarm.
® Tw~ sector LED and 1 arm LED.
® Wrong number lockout.
e 12v operation.
® Relay output
® Panic button
@ Normally open tamper swilch.
® Dimensions: 145 x 100 x 37mm
® ACP3 compatible.
Cat A13014 Normaity $69.50

SPECIAL, ONLY 555 60

3‘&
oP
STANDARD DESOLDING
{)Ww':om powertul suction, tetion
tip. Replacement lips lefion and
ceramuc. Length 195mm
Cal T11241 $16.95, Now $14.95

MINI DESOLDERING

Em«gm powertul suction, teflon
tip Replammem Tips tetion and
ceramic Length 165mm

Cat. T11251 $15.95, Now $13.95

OELUXE DESOLDERING

E.g' we»gm. non conductive,
powertul suction, ceramic long lile
tip. One of the best in the business.

h 210mm, replacement bp
HT3C ceramic.

Cat T11261 $22.95. Now $19.95

‘ .~

TLINE

MNL 0“043 1817 a

‘ ||neﬂ
Sam’

10 TURN WIRE WOUND

POTENTIOMETER
Spectrol Model 534

1/a” shaft.
Equiv (Bourns 3540S. Beckman
7256/

Drals to suit 16~1-11, 18-1-11,
21 1.

141
R14050 SOR  R14100 5K
RA14055 100A R14110 10K
R14060 200A R14120 20K
R14070 500A R14130 50K
R14080 1K R14140 100K
R14090 2K

19 10+
$13.50 $12.50

REGULATED DC-DC

EANYETIER oy aumoum

heatsink with 7 amps Ideal for

trucks and boats

@ Input 24V DC

® Output 12V DC at 7 amps

@ Fully regulated with short circuit
prolec

» Size: uwu.) x 94(W) x 33(H)mm

Cat A15056 $33.95

Wiy,

NICADS!

Size Desc. 19 10+
AA 12 AH. 5195 S$1.75
[ 12 AH. $7.95 $650
D 12 AH  $795 $650

UNIVERSAL BATTERY

SHARREEANRIGITER

with this universal battery charger
Features include meter tester, and
provisions for D, C,
button and cell batteries, 9V and 6V
{square types). Comes compiete
with detailed instructons

$27.95

Cat. M23533

RERSTER RANEL HETER

® Saparalely Addressabile
Annunciator
© 1Smm Digits
® Bandg f’ Reference
A low profile LCD DPM with a range
of useful symbots as shown. The
DPM 200 features 15mm 3172 dign
display, and ultra low current
consumption and a bandg.
relerence for high siability. it also
features Auto-zero, Auto-polarty,
200mV fsd. It may be used in single-
ended, dittersntial or ratiometnc
modes The fsd can be easily
changed by the user to indicate a:J
other units. The decimal ponts ai
symbols can ail be driven from an
internal source. Wide supply and
symbols can all be driven trom an
#nternal source. Wide supply rail
(5-15V DC) wrth a variable threshoid
low battery warning indicator.
Supplied with mounting clips and
comprehensive data sheet
SPECIFICATIONS:
Accuracy? 0.1% + -1 digit
Linearity: + -1 anqn
%nmpln o
emp. Stabill typecal
Temp. Rungo'yo 5&%’“
Supply Voltage: 5- 15V DC
Supply Current: S0uA typical
Max DC Input VoRs: +~20V

Cat. Q15510 $99.95

TELECOMMUNICATIONS

AUSTRALIAN STYLE

':‘ LéFaIaQ Fs'o&é%leqsocka!

® Length 10 melres

Cat 16015 Normalty $15.95
$12.75

)

ALREHONEAPALRr
o englh 10cH
® Cream coiour cable
Cat Y16026 Normally $6.95
SPECIAL, ONLY $5.55

%P&Qh‘&c pRL CORD
® Replacement hand sel cord
® Length 4 5 metres
® Colours: cream, dark brown.
Cal. Y16022 Normaily $7.95
SPECIAL, ONLY $6.35

TELECOMMUNICATION

R8T 2QSKETS

Cal. Y16014 Normaity $12.95
SPECIAL, ONLY $10.35

SRR MpLRATCH BOX
® With male to temale 25 pin inputs
® 25 leads with tinned end supplied
@ Compiete with instructions

Cat. X15654 Normaily $25.95
SPECIAL, ONLY $20.75

f SR—
HQQIMI“PAS&%! 15W flouro holder,

Suttable for Scolchcal. Egvom
erasing ett. As used in ETI Eprom
Evusm? Kit.

WARNING: Do not look directly into

UV Tubes
Cat H28600 $24.95
by mail please include

“Hf orderii
an extra §2 for “special” packing




METEX

rugged, operated, hand
heid 3 Y2 digit muitimeters.
Dual-siope A-D converters use
C-MOS technology for suto- ,
polartty selection and Oversrange
Indication. Full overload is
provided

sAVE

METEX 3800

MULTIMETER

Fealures...

® Push-button ONOFF power swnch

® Single 30 posttion easy 10 use
rotary switch for FUNCTION and
RANGE selection.

® 172" high contrast LCO.

® Automatic over-range indication
with the “1” displayed.

® Automatic polanty inckcation on
DC ranges.

® All ranges Hully protected pius
Automatic “ZERO” of all ranges
without shor circurt except ohm
Range which shows 000 or 001°

® High Surge Voltage protection
1S KV-3 KV,

© Diode testing with 1 mA fixed
curr

® Audible Continuity Test.

® Vransistor hFE Test,

SPECIFICATIONS

Maximum Display: 1999 counts

31/2 aigit type with automatic

rolar ity indication.

ndication Method: LCD dispiay

Measuring Method: Dual-siope in

A-D converter system.

Over-range indication: “1" Figure

only in the display.

Temperalure Ranges: Operating

0-C 10 +40-C

Power ly: one 9 volt battes

(006P or FC-1 type of equivalent

Cat. Q91530 Normally $99.95

SPECIAL $89.95

\

ot
\\)
Ve
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METEX 3530
MULTIMETER

Features.

® Push-bution ONOFF power swith.

® Single 30 postion easy to use
rotary switch for FUNCTION and
RANGE seiection

® 122" tugh comrasi LCD.

® Automatic over-range indicalion
with the “1” displayed.

® Aulomatic polaty indication on

ranges.

® Al ranges tully protecied Plus
Automatic “ZERO" of all ranges
without short circutt except ohm
Range which shows 000 or 001

® High Surge Vollage protection
1Pty

® Capacilance measurements o 1pF
® Diode testing with 1 mA fixed
current,
® Audible Continuity Test
® Transistor hFE Yest
SPECIFICATIONS
Maximum Display: 1999 counis
3'/2 digit type with automatic
polanty indication.
Indication Method: LGD dispiay.
Measuring Method: Duat-slope in
A-D converter systam.
Over-range indication:
gnly in the display.
emperature Ranges: Operatin
0-C to +40-C ¥
Power Supply: one 9 vott battery
(006P or FC-1 type of equivatent)
Cat. Q91540 Normaily $129

SPECIAL $109

17 Figure

HIGH EFFICIENCY

RADUALEIHEALSINK
plate, s radial in healsink can
dissipate large amounts of heat for
maximum etficiency. Designed by
RAod Irving.

105:30mm Cat. H10520 $ 3.50
105x75mmCat. H10525  $ 3.50
105%100mm Cat. H10529 $ 4.90
105x140mm Cat. H10534 $ 6.50
105x150mm Cat. H10535 $ 6.75
105x170mm Cat. H10538 § 7.95
105x195mm Cat. H10542 $ 9.90
105x200mm Cat. H10543 $ 9.90
105x225mm Cat. H10546 $10.50
105x300mm Cat H10549 $12.00
105x600mm Cat: H10560 $24.95

ASER
grvass'y’oﬁ%sas q% ly and
salely This unitis the cost effective
solution 10 your problems. It wat!
erase up 1o 9 x 24 pin devices in
compiete safety. n about 40 minutes
(less for less chips). High UV
intensity at chip surtace ensures
EPROMS are thoroughly erased.
{Dimensions 217 x 3- 68mmy)

Without timer Cat. X14950
only $99.95
With buill i timer Cat. X14955
only $129

SPECTROL MULTIDIALS
Model 16-1-11 (9)
Cal.$14300 .. $16.95

Model 18-1-11 (1° x 1.75" Rect }

Cat 514305 .$28.50
Mode! 21-1-11 (1.82")
Cat $14310 ... 327.50

MITSUBISHI DISK
DRIVES

YRR 2, DEE),

1 MByte unformatted. 80 track per
side.
Cat C11953 $280

'g&qng\gée?hsk Drive, Doubie siged

Density No AC power required. 3ms
track to track, 1.6 Mbytes
unformatted. 77 track side 10s/5u10
bt soft error rate.

Cat. C11916

Case & Power Supply 10 suit

Cat X11022

!Il‘nﬂl%ﬂs'/d' sk dnive. Double
sided, double density, 96 trackAnch,
9621 bitinch, 1.6Mbyte unformatted
3ms track fo track access, 77 track/
side

Cat C11904 $37
Case & Power Supply fo sult

Cat. X11011 st

! im 395‘/4 sk dnve, Double
sided, double density, 1 Mbyte
unformatted. 3ms track lo track, 80
track/side. 5922 bitsinch,

Cat. C11903 §295

!hm -ng §1/4" sk drive Doubie
sided, double density 500K
untormatted, Aouw{rwz Steet
band dnve system.

Cat. C11901

Case & Power Supply to suit
Cat. X11011

'gﬁn 3955'/41L disk drive, double
sKded, double density, 96 track/inch,
2.0 Mbytes unformatted,

$385

Cat. C11905

BESWICK 88100

%gaqﬁlégnmmed probe

lead with

® Detachabile 6 inch earth lead

® Retractable hook

®1C lest tip

# Tip insulator

® BNC adaptor

® Tnmmung tool

SPECIFICATIONS:

Bandwidth: 1071 posiion :2250MHz
al - 3dB nto 20 pF

Rise Time: 10:1 posiion less than
1.4ns nominal

Switch Function:

(a) 10:1 aftenuation +/- §%, with
osciloscope of 1 Mobm input
resistance.

(b} 1:1 attenuation with bandwidth of
10 MHz approx

(€) Reterence posibon. lip grounded
via 9 Mohm, oscilioscope input
grounded

Input Capecitance: 16pF typical
depending upon oscalloscope
bput capacnance,

%

Range:
of 15 10 60 pF input capacitance.
Working Voitage: 600V DC or peak
AC

$34.95

i R

APPLE* COMPATIBLE
SLIMLINE DISK DRIVES

Japanese Chinon mechamsm,

Cat. X19901 Normaity $226
NOW
("Appie 13 8 rogistere trace M.)S1 2

AEROSOLVE

SPRAYPACKS
PCB Coating 201"

Cat N11040

Freezing Spray ‘202’
Cat. N11042

Insulating Varnish *203°
Cat. N11043 §7.95
Electric Molor Cleaner "204

Cat. N11044 $6.95
Electronic Super Clean (Freon) 205"

$6.95
$6.95

Cat. N11047 §7.50
Flux Remover *206"

Cat N11049 $6.95
Elec Contact Cleaner & Lube '207"
Cat N11051 $5.95
Siiver Cote *208"

Cal. N11054 $6.95
Formule 66" ‘535

Cat. N11057 $5.95

Clear Coat Plastic Spray '540°
Cat N11059

$6.95

ARG SUSERTOBEN .,
ideal for use in and around the
home, the car, the boat, efc.
FEATURES:
© Powertul built-in Necad batteries.
® Reflector head swivel through
90 degrees
© 3 position switch gives onvolt/ and
dem.
@ Indicalor lamp when recharging.
® Charges from mains, electncity or
from a car battery
L vod comptete with
’A SEC approved battery charger
B} Plug and cord for car hghter
socket,
sll)) Handy charging bracket with
XiNg SCrews.
® 12 months guaraniee.
Cat A15055 Normally only $44.95

SPECIAL, ONLY $39.95

PROFESSIONAL SERIES
RACK MOUNTING

Q#eg!us;ruﬁalfy crafted rack

cabinet boxes will grve your

equipment a real tst class

appeararice

@ All aluminium construction.

® Removeabie top and bottom
paneis

® All dimensioning conforms to the
International Standard.

® Naturai or black finish

® Ventilated kd.

® Deiuxe brushed finish anodised
front panel.

WAS  NOW
H10401 Natural ~ $49.50 $43.50
H10402Natural ~ $59.50 $56.00
H10403Natural ~ $69.50 $63.50
H10411Black $59.95 $57.50
H10412Black $69.95 $65.00
H10413Black $798.95 $75.00

N

-

“SNAP TOGETHER"
QLASTI%ABIN T

op and om simply snap to-
gether {no screws required). remay-
able front and back panels
Dimensions: 186(w) x 125(D) x
S50(H)mm
Cal. H10116 $6.95

vlﬂérwa'ééngé‘?‘&or instant
mnspection

of contents Up 1o five,
lower compartments,
plus a self elevating upper tray lor
smaller tems.
Dimensions: 110210 x 43mm.
Cat. H10087

§7.95.

CENTRONICS GENDER

SUANGER o

® Saves moditying or replacing
non-mating Centronics cables.

@ All 36 pins wired straght through
Cat. X15662 $33.95

\

SPEECH SYNTHESISER
S!

SPO256A., 4 synthesiser
chip. needs programming 10 work

$13.95
CTS256-AL2: Contains the code
recognition circuit to enable the
project 10 plug directly on the printer
port, or 1Mo an IBM 95

A SET OF EACH . $39.50

R
MUROROT 20 RISKS
guaranteed! Where eise can you
get 100% guaranteed disks at

these prices?! 1-9 10

+
S/S Cal.C12440 $17.95 $16.95
D/S Cat.C12445 $19.95 §17.95

Buik and Deater ln?&h welcome
please phone (03) 543 2166

CORDLESS
RECHARGEABLE

IQLPERINGIAN, aion

® Easy replacement of soider tip

® Prolective stand which also
tunctions as charging una

® Sponge pad aftach to stand

® Plug pack power adaptor

® Includes Nicad battery

® Instructtion manual

© 12 months warranty

Cat. T12480

il
MAGNETIC BULK

mAb&sFaB\d by far the quickest way
10 erase tapes, casseltes and
computer disks! Reduces noise
levels below recorders own erase
head devel On/OM switch located in
handle 240V AC operation.

Cat. C14950 Normally $34.95

SPECIAL, ONLY $29.95

$59.95

ARGUS 726 ADJUSTABLE

NAGUUE ERHIT L aMp

waork! Inincate PCB’s. projects. etc.,

will be a breeze under this superb,

adjustable magm!ying lamp.

® Magnihes 1 75 imes

® 40 waft incandescent lamp

® 2 spring-balanced arms.
exiendable 10 95cm

® Adjusiable head for optimum

viewing angle.
® Fantastic Vate!
Cat. only $89

UNIVERSAL SOLDERING

EPN RTAND

Normally $5.95 slashed to $3.95

BREEIL P

Essential fof precision work

R14200 10R R14290 10K
R1421020A  R14300 20K
R1422050R  R1431050K
R14230100R  R14320 100K
R14240200R  R14330200K
R14250500A  R14340 500K
R14260 1K R14350 1M
R142702K R14360 2M
R14280 5k

19 10+
$1.95 $1.75

g
+

ic SPEE&ALS‘ 04
.95

4116  $3 $3.75
4164 3295 $2.75
2716 $590 $5.50
2732
2764

1333333344
888 LRLg

“
o
g%

WOBKRHODEM Clig.

Save $20, SPECIAL $29.50

TEXTOOL SOCKET:!

P17016 16 pin .. $14.50
P17024 24 pin $14.50
P17028 28 pn .. $19.50
P17040 40 pin .. §22.50

s

b Sl Pos Yo pastic
IC case with conductive sponge.
Dimensions: 75 x 130 x 19mm
Cat. H10095 NORMALLY $8.95
SPECIAL, ONLY $7.95

6' .

CANON TYPE

CONNECTORS

Cat. No. Description Price
P10960 3 pin ine male. Was $3.90
NOW $2.70
P10962 3 pin chasis male Was $3.00
NOW $2.10
P10964 3 pin line .male Was $4.20
NOW $2,95
P10966 3 pin chas. f.male Was $4.50
NOW $3.15

ROD IRVING ELECTRONICS
425 High Street, NORTHCOTE, 3070
VICTORIA. AUSTRALIA

Phone (03) 489 8866

48 A'Bechett St. MELBOURNE, 1000
VICTORIA. AUSTRAULIA

Ph. {03) 663 6151

Mail Order and correspondanc

P.0. Box 620, CLAYTON 3168
TELEX: Aa 151938

MAIJL ORDER HOTLINE
{03) 543 7877
lines)

POSTAGE RATES

$1:59.99 $2.00
$10-324 99 $3.00
$25-349.99 $400
$50-$99 99 $5.00
$100-199 $7.80
$200-3499 $10.00
$500 pius $1250

This 18 tor basie posiage only, Comet
Road treight. bulky and tragile itemns.
will be charged at difterent rates,
Certitied Post for ordeis over

$100 included “tree™!

Regisiered Pos! for orders over
$200 included “tree™?

All sales tax @xempt orders ang
wholesale inquiries 1o RITRONICS
WHOLESALE. 56 Renver Rd . Clayton
Phone (03)543 2166

| In— |
ViISA
—_

Errors and Omissions Excepteo.




SIGHT & SOUND NEWS

Multi play
CD player

The new Pioneer PD-M6 has a six disc multi play magazine giv-
ing versatility in the selection of compact disc tracks.

A pre-program facility allows
choice of up to 32 selections from
the discs in the magazine. Alter-
natively, the PD-M6 will play the
discs in sequence or, to add even
more variety, the CD’s micro
computer will select the tracks at
random.

The multi play magazine also
doubles as a storage and addi-
tional holders will be available as
accessories.

The PD-M6’s other features
include a disc stabiliser to mini-
mise vibrations and mistracking
and a linear servo system with its
three laser beam pick-up which
detects damage on the disc and

reduces dropouts.

Other components and fea-
tures include a single disc maga-
zine, allowing the PD-M6 to play
as if it were an ordinary single
play CD, four repeat modes (for
repeating all discs, a single disc
program or single track), three
speed manual search of the de-
sired track, full remote control
operation, subcode output for
future disc technological devel-
opment and headphone output
with volume control.

The PD-M6 retails from Pio-
neer dealers at a suggested retail
price of $899.

International video festival

Plans are now under way to es-
tablish a premier video competi-
tion and exhibition to bring to-
gether the most innovative
video-based images produced in
Australia and overseas.

The format of the event
planned for August will include
competitions in a variety of cate-

gories: video art and graphics,
documentary and information,
music video, drama/narrative
student works, and home video.
Exhibitions of the best entries
will be shown with a selection
from various countries. An his-
torical section is proposed for
several Sydney venues such as

the Art Gallery of NSW,
Chauvel and Academy Twin
Cinemas, Metro TV Studios,
Roslyn Oxley Gallery, Artspace
and the Performance Space.
There will also be forums and
discussion sessions of topical in-
terest such as copyright issues,
the effects of new technology

like Aussat, digital television
and distribution possibilities.

For more information contact
the Secretary, Australian Video
Festival Committee, PO Box
316, Paddington, NSW 2021.
(02)339-955S.

NAD 30 Series

NAD has introduced three new
models as successors to its 20
Series: the 1130 preamplifier,
the 3130 integrated amplifier
and the 4130 tuner. NAD’s
claim is that this 30 Series offers

more power, better FM recep-
tion and more features than its
predecessors.

The newly designed, discrete
transistor phono preamp section
of the 1130 preamp includes a

22 — ETI July 1986

quiet moving coil input, as well
as a moving magnet input and
very wide dynamic range. NAD
claims the CD input is a true
overload proof compact disc
input, not merely a renamed
AUX input. As with other NAD
products, it incorporates the
very useful BASS EQ and
INFRA DEFEAT features.
The 3130 integrated amplifier
includes NAD’s high current de-
sign and +3dB of IHF dynamic
headroom. This means that the
3130 can develop more than 60
watts of power per channel into
speaker impedances of almost
any value. The speaker imped-
ance selector matches the power

supply to the speakers. Instead
of the usual spring clips, heavy
duty speaker binding posts are
used to ensure low resistance
connections for high current de-
livery with any type of speaker
cable.

The 4130 tuner includes a new
FM noise reduction circuit to
provide optimum compromise
between quieting and stereo
separation at every signal level
improving stereo S/N by up to
10dB in weak signals. NAD also
boasts exceptional immunity to
rf overload and over-modula-
tion. The tuner features five AM
and five FM presets.
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Carin car map

Prototype systems of Philips’ Carin CD-based car information
and navigation system are being developed for further testing.
The system operates such that when a Carin disc is loaded into
the system, all the driver has to do is enter his departure and
destination points and any special route requirements such as
the shortest, the most economical or the most scenic. The best
route meeting these requirements is then planned and stored
in memory. During the journey, Carin monitors progress and
provides all the navigation information that the driver needs
to follow the correct route.

Cassette deck from Onkyo

The new TA-2090 from Onkyo is a three-head, three-motor
cassette deck. Its fully automatic ““Accubias™ system, de-
veloped by Onkyo research fine tunes the recording bias to
provide optimum results regardless of tape and eliminates the
need for a tape equalisation control. Other features include
fully automatic tape selection; automatic music control sys-
tem; three repeat modes — single song, whole side gnd block;
multiple mode display for six deck operating modes; and re-
mote control capability with optional accessories.

The TA-2090 is available for around $1500.

A quick DRAM makes TV better

A new family of dynamic random access memory chips de-
signed by NEC should give better TV and video pictures. The
chips are used for separating luminance and chrominance sig-
nals, eliminating cross colour interference, reducing jitter in
VCRs and interpolating non-interlaced scan displays. They
also implement the one-line delay required in European and
PAL standards.

dbx CD player

dbx is stressing the three parameters of compression, DAIR
and ambience control in its DX3 CD player. The compression
function makes the quiet passages on the recorded disc more
audible at low listening levels, and loud peaks less fierce; the
digital audio impact recovery is intended to restore lost peaks
from compression or clipping in analog master tapes; and the
ambience function is an effort to reproduce the fuller, more
“spacious” sound of phono.

Jaycar's CD buyer’s club demise

The mail order compact disc buyer’s club established by Jay-
car recently has collapsed due to a lack of supplies from the
record companies. Although response to the club was good,
Jaycar found that it could not offer reduced prices for large
orders because the record companies could not supply the
discs ordered.

Twin mechanism design: a new innovation
Sharp’s new ‘twin mechanism’ design for the cassette player,
uses a single compartment instead of the conventional two to
house both cassettes. Two cassettes placed in the mechanism,
stacked one behind the other, are activated by a single cap-
stan whose axis assures uniform operational precision and
optimum performance. Performance accuracy and opera-
tional ease are said to be improved without the characteristic
performance differential found in ordinary two-compartment
systems. This is of advantage in, for example, editing, where
even the slightest mechanism difference between compart-
ments may adversely affect the editing quality.

Short-play tapes for commercial application
Abbreviated-play audio cassette tapes, suitable in such appli-
cations as advertising and music recording are being intro-
duced by Klarion. The special tapes are made to three config-
urations, with a casing of sturdy polystyrene or polycarbon-
ate. Corrugated slipsheets ensure a flat pancake within the
cassette, an important feature when the tape is used for high
speed duplicating or subjected to frequent fast forward/
rewind operation. A pressure pad is secured to the spring by
four clasps as well as being glued so the pad cannot be subject
to any lateral movement on the backing spring if the cassette
is frequently driven at high speed (such as when used in lan-
guage laboratories).

AM stereo campaign

One of the largest promotional
campaigns in Australian radio
has caused Pioneer some unu-
sual storage problems.

Using former pop star Glenn
Shorrock as the new Pioneer
presenter, the message was to
‘get out and equip yourself with
a new AM car stereo radio/cas-
sette’. To do this Pioneer of-
fered a $100 trade-in for any
mono car radios to those making
the changeover.

But the success of the promo-
tion has Pioneer’s Product Man-
ager for Car Sound, Neil White-
head, inundated with car radios
of various brands, types and
antiquity.

The project’s success is being
attributed to its ‘synenergy’

created by involving Pioneer,
the AM radio stations and the
car sound retailers. Pioneer said

that the promotional campaign
was valued at $1 million and
covered every AM stereo station

in Australia — a radio advertis-
ing schedule unmatched in fre-
quency and reach.

ETI July 1986 — 23



SIGHT & SOUND NEWS

JVC's lightest CD player

The new JVC XL-R10 boasts a
minimal weight of only 440g
(without carrying case and bat-
tery pack).

The XL-R10 has 15-channel
random access with a full digital
display of track, time and pro-
gramme. Other features include
repeat play, remaining time and
skip/search functions.

Apparently JVC'’s intention is
to integrate this player with the
PC-W320XA mini hi-fi system.
This would consist of the XL-
R10; double cassette deck with
normal or double speed dub-
bing; 5-band graphic equaliser;
Dolby B noise reduction; digital

synthesiser tuner programmable
for six AM/FM channels;
and two-way speakers.

Midi size hi-fi sales assault

According to the Consumer
Electronics Suppliers Associa-
tion, sales of midi size hi-fi sys-
tems now account for about 20
per cent of Australian hi-fi sales.

All the major manufacturers
of hi-fi have released midi sys-
tems in the last few years and in
many cases, CESA claims, the
specifications, performance and
features of these models are bet-
ter than comparably priced big
rack style systems. Manufactur-
ers and suppliers are apparently
supporting the sale of midi sys-
tems at the expense of their
other units.

The obvious selling points
companies are stressing are, of
course, the space saving benefit
of the midi size systems (particu-
larly relevant to the millions of

people residing in small units or
terrace houses), and their fa-
cility for combining with TV and
video in the ‘integrated enter-
tainment centre’. But more in-
teresting is the claim that midi
size systems are very likely to in-
corporate the latest Japanese
technological  developments.
The reasoning behind this goes
that because midi systems are
the most popular in Japan, the
high demand means that prob-
lems are ironed out and im-
provements implemented before
shipments reach our shores.

With the recommendation of
at the very least no loss of qual-
ity and their attractive small size
midi systems should yet have a
maxi future in Australia.

New Keyboard System

The introduction of the JVC NS
(New Series) commences with
the two new models NS50 and
NS70 System Component Key-
boards. Both can be purchased
and built in modular stages, like
hi-fi systems.

Keyboards Manager for JVC
in Australia, Geoffrey Hyde,
says he believes the modular
keyboard concept will become
the industry leader and will lead
to a return to popularity of the
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dual keyboard home organ
product. “We do not think of
our new keyboards as organs.
The JVC NS has a sound gener-
ation based on the new tech-
nology synthesis and most
sounds are possible to create.”
He added that the main ‘mother
module’ is only a start and that
JVC intends to continue intro-
ducing new add-on modules for
the New Systems.

Be part of Today!

When we analyse the recent past and project the
immediate future, computers and communications
technologies play a vital part, but we inust avoid the
tendency to look only to the hardware level. The fact
that technologists have appropriated words like
‘communications’, ‘information’ and ‘data’ and given
them electronic rather than social meanings, should
not disguise the fact that in the final analysis,
communications involves people and ideas, not
electronic bit and bytes.

People and ldeas . . . that's the side of
Australia's Communications Revolution we tell
about in this informal look at today's world of
computers and telecommunications.

At your Newsagent now!

Or simply send $4.95 plus $1.00 post and packing to —
Federal Marketing Book Sales, P.0. Box 227, Waterloo
2017 NSW.
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PUTTING THE HEAT
ON CASSETTES

The heat is on: twelve type Il chrome cassettes undergoing
some of the harshest treatment and testing Louis Challis can
dish up. Which type burnt out? Which expired? Well actually,
it was a pretty cool group that emerged.

ALTHOUGH THE pre-recorded cassette
market is large and appears still to be grow-
ing, the market for blank tapes for domestic
and semi-professional recording is substan-
tially larger and, in the eyes of most of the
manufacturers, far more important. While
most of the recording companies (or their
subsidiaries) which produce pre-recorded
cassettes use type I tapes, a small (but in-
creasing) number lay claim to superior
products because they use chrome (type II)
tapes. Almost anybody taking the trouble to
read this review takes recording seriously
and many, if not most of you, will also pur-
chase chrome (type II) tapes for a large pro-
portion of your recording activites.

There are four primary classifications of
blank cassette tapes currently being manu-
factured. These have been designated by
the International Electro-technical Com-
mission (IEC) as type I (gamma ferric-
oxide), type II (chrome or chrome equiva-
lent), type III (ferro-chrome — a two layer
composite of types I and II tapes) and type
IV (metal), which is most expensive and,
like type III, sold in somewhat smaller
quantities.

Gamma ferric-oxide coated tapes (type I)
were the original tape formulation. Over
the last 25 years they have been subjected to
muitiple refinements and improvements.
These developments have included the low
noise (LN tape) formulations, the cobait-
doped formulations, and last but not least
the controlled particle sized tapes (as typi-
fied by the TDK ADX tapes) which, as a
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group, achieve performances you may
never have even contemplated for your seri-
ous recording activities.

A word of warning, however, although
not the subject of this review, our prior test-
ing revealed dramatic differences in the
range of performances and qualities pro-
vided by the commonly available type I
tapes in Australia. As a consequence, I can-
not off-handedly recommend type I tapes
for serious recording without appropriate
pre-qualification and where possible proper
testing.

The first of the type II tapes were
released in the early 70s as ‘straight chro-
mium dioxide’ tapes, generically described
as ‘chrome tapes’ by Du Pont (which de-
veloped the first formulation), as well as by
BASF (which soon became the market
leader).

Louis Challis

The new chromium dioxide magnetic ma-
terial had a far higher coercivity than the
gamma ferric-oxide tapes. Whilst the cas-
sette recorders developed to accommodate
the full potential of the chrome tape incor-
porated new equalisation and bias charac-
teristics, obviously the old machines did
not. If you tried to play the new chrome
tapes on an older machine, the frequency
response was boosted unnaturally at the
high frequency end of the spectrum. The
different magnetic properties of the chro-
mium dioxide required a vastly different
equalisation characteristic and that is why
the industry, with the cooperation of the
1EC, specified the 70 microsecond equalisa-
tion curve, which is now standardised for
types II and IV tapes.

The most obvious advantage of the

(Continued page 32) W




Hitachi  BASF Denon  Fuji Konlca  Maxell  Philips  kealistic Scotch  Sony Technics  TDK Thats
uD %90 CR-S1190 HD890 GTU90 GMmil90 XLI11-S60 MC-1190 Chrome 90 XSII90 UCXS90  Angrom90 SA-X90 EM-X90
Measured Record 13Hz- 13 Hz - i3 Hz - 13 Hz - 13 Hz - I3 Hz - 13 Hz - 13 Hz - i3hz- 13hz - 13 hz - 13 hz - 13 Hz -
to Replay Frequency 20 kHz 20+kHz 20+kHz 17 kHz 13 kHz 20+kHz 13 kHz 6 kHz t6 kHz 20+kHz 18 khz 20+kHz 20+khz
Response @ -20 VU +0 -2dB +! -3dB +0-3dB +0-3dB +0 -3dB +1 -3aB +l -3aB +2 -3aB +1 -3aB +0 -3ab +1 -3db +1 -3ab +0 -3aB

Nolise Figure dB re 0 VU

Mid-Band -68 -69 713 -67.5 -68 71 -68.5 -71.5 -69 -68 -67 71 -67
A-weighted -53.5 -5 56 523 -53 -55.3 -53.5 -36 -33.5 -52.5 -30.5 -56.5 -33

3% 3rd Harmonic
Distortion Level 7.3 7 6 7.5 7.5 [ 6.5 6.5 6.5 7 6.5 6.5

Compression Level
@ 10dB 8.8 8.7 8.3 8.8 8.6 8.3 8.2 8.1 8.4 8.6 8.6 3 8.6

333 Hz Non-Uniformity L anse o) LYY ¥ sans ane °ne . sense senne ssses

High Frequency

Non-Uniformity ese eoe ese sess . sse oes . sene ees coons ae sen
Thermat Performance sssss tsane ssase snane XYY avesn ansne ssels “adse wsane ssnee sssne ssnes
Cost (RRP/cassette) $6.99 $5.99 $9.49 $7.76 $6.29 $8.30 $8.49 $6.99 $6.99 $8.15 $8.99 $8.50 $7.99
NOTE:  ***** Excellent ":’_ -V:Gc:d—_ _’" Good  ** Fair * Poor -

ﬂS'TO_‘h_I_Y-_H-_N ' HIGH POSIMION Y 4
VOSEY Thats EnX 90
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Cut PCB design
costs by 50%
for only

$7495

|

o sbiZ ~sbloZ

_Conponent Sld_e o]

99000000
£l

Now, every PCB designer can reduce costs by as much as 50%
using technology as up to date as the designs. From concept to
layout, to camera-ready art, and all with the aid and added speed
of CAD.

This total package solution from NEC specialist, Sleebs,
consists of:

An APC Il microcompujer with colour screen, colour graphics
card, 384KB main memory, serial and parallel ports, MS-DOS.
A serial Microsoft Mouse.

A Roland DXY880 A3 size 8-pen plotter.

Protel/PCB computer aided PCB design software.

Full installation in metro Melbourne, Hobart or Launcestion.
Delivered freight-free to all other locations in Australia.

— |
COMPUTER INDUSTRIES

For detailed information about this special offer,
send the coupon below to:

Sleebs Computer Industries

163 Eastern Road,
South Melbourne. 3205 Hobart. 7000
Phone: 630 1333 Phone: 34 6477

8
73 Murray Street, ;g
=

Dear Sir, I
Please send me more details about the PCD, CAD system. l
Name: Company: I
Title: Address: I

........ P'code Phone I

r )
P.C.B. FILMWORK

Photoplotting, Photo Mask Generation.
Quest or Gerber output from
your C.A.D. system.
Large range of images available.
Acce{:)t data on many floppy disk formats
/2-inch mag tape or paper tape.

Photographic reductions, duplication,
colour separation, pad
pattern duplication and solder mask
expansion. Ground plane
reversal and insertion.

LARGEST INDEPENDENT PHOTOTOOL
SOURCE IN AUSTRALIA

PRECISION GRAPHICS PTY. LTD.
Unit 15, 31 Waterloo Road,
North Ryde 2113
Telephone (02) 887-2648

ET!I READER SERVICE 12

’l‘ Rockwelli

R96 FT/SC

FEATURES

® 9600 bps CCITT
V29, V27,
Bister V21Ch2

® 75 bps forward
channel (V23)

® 2400/4800 bps gearshift

® Fast Train 30m Sec

® Train on Data

® Adaptive Equalizer

® Diagnostic Capability

® Full Duplex 4 wire, Half Duplex 2 wire

energu

ENERGY CONTROL PTY. LTD, \
P O Box 8502, Goodna. Qid. 4300.

BRISBANE. AUSTRALIA.

Telephone: (07) 2B8 2455 Telex: AA 43778
ENECON

P O Box 12153 Wellington North

NEW ZEALAND

Phone: 4 843498  Telex: NZ 30135 AUDITD&J

CONTROL

ETI READER SERVICE 13
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Record-to-replay

The record-to-replay evaluation was conducted
on a machine, theoretically optimised for a
Nakamichi tape, and which prior testing has
shown to have a higher coercivity and reten-
tivity than the standards iaid down by IEC. This
means that, if a tape has been correctly formu-
lated to conform to the IEC standards, it should
exhibit a slight drooping response at high fre-
quencies rather than being dead flat or provid-
ing a slight rising response.

Very few of the tapes provided a dead flat
response although a number of them did per-
form closely enough to be regarded as just less
than perfect. The typical boost or drop is less
than 3dB at 15kHz with the exception of the
Realistic Chrome 90 which obviously does not
conform to the basic requirements of the IEC
specification and has other characteristics,
which disturbed me.
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With the exception of the Realistic, all of the
tapes provided record-to-replay frequency re-
sponses which | would classify as outstanding
and with which the intending user should be
happy. The one factor any buyer would need to
be sure of is that the bias level on his/her ma-
chine has been correctly set for type Il tapes
and that the heads are clean.

By comparison, the Hitachi UDS0 tape pro-
vided a frequency response that was just as
flat because the head, gap and geometry of
this particular recorder allows it to achieve ex-
ceilent results with a type 1 tape.
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224X Type II Tape Noise Reduction Unit

When recording from compact discs the dbx 224X is a must. That is, with the dbx 224X, you can record and play
back the full dynamic range of digital sound sources like compact discs as well as live music.
You hear full dynamic range. You don’t hear background hiss.

‘warh e

1BX III | 3BX III
ETI READER SERVICE 15 Dynamic Range Expanders ETI READER SERVICE 16

50% more dynamic range from any music source. The 3BX III divides audible frequencies into three ranges—HF
(High Frequencies), MF (Mid Frequencies), and LF (Low Frequencies) and handles each separately.

The 1BX III has the functions PRE, POST and BYPASS. The PRE button lets you record an expanded signal.
The POST button lets you hear an expanded signal but the recorded signal will not be expanded. The BYPASS
button bypasses the expander altogether.

200X Program-Route Selector
ETI READER SERVICE 17

The 200X lets you easily hook together as many as three decks, three sound processors and a noise-reduction unit.

All through a single tape-monitor loop of your amp or receiver.

The dbx 200X is a logical and inexpensive way to simplify your stereo.

FOR YOUR NEAREST STOCKIST CONTACT:

AUDIO ENGINEERS (QLD) Cnr. Jane & Buchanan Sts., West End. Qld. 4101. Tel: (07) 44-8947

d b AUDIO ENGINEERS PTY. LTD. 342 Kent Street, Sydney, NSW. 2000. Tel: (02) 29-6731
‘ MARKETEC PTY. LTD. 51 Scarborough Beach Rd., North Perth. WA. 6000. Tel: (09) 242-1119

audio’3



Third octave background

The shape of the noise threshold of each of
these tapes varies significantly from tape to
tape, as do the A-weighted and unweighted
noise figures.

The lowest nolse figures were provided by
the Maxell XLI-S 60 tape and the Realistic
Chrome 90 tape, whilst the TDK SA-X 90 tape
was only 0.5dB higher. The result from the
Maxell is very commendable, but the result
from the Realistic is not really in the same
class because it has been achieved primarily
as a result of a drooping frequency response at
high frequency. This means that the Realistic
Chrome 90 tape achieves its high frequency
noise reduction at the expense of output right
across its full dynamic range.

It is interesting to note that the spread of A-
weighted noise figures ranges between
—51dB(A) and —56.5dB(A) relative to OVU on
the recorder and consequently indicates that
there is a significant spread in achievable noise
figures through correctly selecting your tape.
Obviously, these figures can be substantially
improved by a noise reduction system so that

absolute differences between one tape and an-
other will be tar less significant when Dolby B
or Dolby C is used, making the less obvious
differences of tape uniformity and upper satura-
tion level assume a greater importance.

The evaluation of third harmonic distortion
revealed a very narrow spread in the recording
levels to produce 3% third harmonic distortion
{relative to a 333Hz signal). The levels fell be-
tween +6VU and +7.5VU and for reference
the Maxell, which had the lowest noise figure,
also had one of the lowest levels of 3% third
harmonic distortion.

The TOK and Realistic tapes were only
0.5dB better at 6.5dB so that they lose a little
of the lustre that | attributed to them during the
background noise level testing. The overall in-
dicated unweighted dynamic ranges for these
tapes are thus 57.5dB to 63dB, with the Realis-
tic providing the highest figure and the Tech-
nics Angrom HG9C providing the lowest. It is
interesting to note that the Hitachi UD30 tape
provided a 61dB dynamic range comparable
with the mean of the type |l tape resuits.

. .- o3 ek kA = =
S T s T IR e T e T e T | e e DT e T T
Pumchongir oy - :-—:h- ™ ._‘l-:-l —— Pt -;’ - Socrie: A L - - leet - A Oisctaimn: Snags - Rnster Agud Loy P, W e
BES Bd S T B e —T—— e o i L A FUN.L L — . - L
- ] T = T b [ ] o) R B —[

N ¢ .

; | | |
i BRliE , Bls] gt 10
vagrn G EN. [_,_., , .1 o 1l o ] :
L s | s
st bove T A 1 whut e - l
- . =
s 4l t JELIT IS 1 - e | I

1
: i E

Illllllll'l'llllllllll . . Lo & Gt f~ = -] m .
g 300 QL) Ve | - o o .n; .-----.--:_‘_.:. oo

e . ¥ R RAS Ao —r -l'v‘-u‘“ ~ YT YTy

. 1 I l 3 13
L1 w0 4+ R | e — .,_,1 4 4+ +
mVWVNl’ -
M1 omone —t= ._+

e -

0 - & . =
| g

. e B 0 4 e 4t
e 8 e ot
i R O RN

- Y
v Preipry o b e te tenmm

u B 8 2
cemlgamisesessssscntansesssnns

s e, Uit seronna N iTicnnnnn o i 2 e ik L= =
o e 539 ceesesns | mmrom . (aelasmresscessscussesssssssssnes e
[ty gy Y o o " o =23 - ey n EEg T | & weks P & — il
[ ¥ e — wtr-]'vvv'rv—r r T L] T T Ty -] —=
[ lll.llﬂlm T I 1
v aten ese { AL O boit dl
1

£ Yt
atum0 s wnor e

iy
ol ma Shiimd A 0

s v

SEESE
o

- - -
O 1oe o v

ETH July 1986 -— 31



chrome and chrome equivalent tapes was
their ability to record peak signals at levels
as much as 3dB higher than the early gener-
ation of gamma ferric-oxide tapes. In many
cases this was also achieved with a lower
noise figure which was appreciated by ama-
teur and semi-professional recordists alike.

Soon after the release of the type II tapes
users found themselves beset by some
nasty, insidious problems. There were many
cases of excessive head wear on expensive

The Realistic sample, as | subsequently dis-
covered to my sorrow, fouled the heads of the

it was included. The ‘B’ sample, by contrast,
recorder and necessitated careful cleaning and

displayed no such problems.
re-running of a number of tests in order to pro-

produced terrible results in every test in which
vide valid test results.

sample was completely different, | suspect from
a different production batch, as the ‘A’ sample

(subsequentty labelled ‘A’). The second Denon

w4 e
or e

The Hitachi UD90, although providing out-

standing tape compression results, did not dis-
play a linearity comparable with the type I

tapes.

cassette players causing many people to shy
away from using the new chrome tape.

The problem lay with poor manufactur-
ing, specifically poor calendering of the tape
with unusual sharp epitaxial chrome ele-
ments projecting beyond the calendered
surface. These were so abrasive that they
could destroy a set of recording heads in less
than 100 hours.

Sufficient market resistance led BASF,
Scotch, Sony and other reputable firms to
investigate the complaints and one product
of their research was the development of su-
perior tape formulations. The most striking
and important benefit of their research was
the increase in the number of stages of ca-
lendering of the tape surfaces. The calend-
ering process involves passing the magnetic

For the non-linearity compression tests, the
input signals were applied in 10 precise 1dB
level recorder, miniscule fiuctuations in the out-

The spread of results indicates that the low-
est saturation was provided by the Hitachi
UD90 and the Fuji GT II, closely followed by
the BASF CR-S II. A group of five tapes (Koni-
ca, Scotch, Sony, Technics, That's) were close
behind, whilst the TDK SA-X, although starting
well, saturated fairly rapidly at levels above
7VU.

I found the indicated tape non-uniformity just
as interesting as the saturation characteristics
with good results displayed by BASF, Fuji,
Konica, Maxell, Philips, Scotch, Sony, Tech-
nics, TDK and That's and poor results by the
Realistic and the first of the Denon sample

panded dynamic range with a 10dB pot in the
put level are easily observable.

steps from OVU. Simultaneously we monitored
the saturation level and non-uniformity of re-
play. The results of this particular test were in
some respects encouraging and i others dis-
couraging. Because | chose to use an ex-

Compression
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coated base webb under counter rotating
rollers to produce a mirror-like surface with
minimal surface imperfections and no loose
material. The result was that type II tapes
were produced with polished finishes so far
in advance of what had been previously
available that a whole new generation of
type Il tapes was born.

The same research flowed through to the
type I tapes. The improvements in calender-
ing, magnetic material, adhesives and qual-
ity control resulted in substantial differ-
ences between the old gamma ferric-oxide
and the new. The differences between the
type I and type II tapes consequently
narrowed.

During the early 70s, the IEC committees
standardised the magnetic characteristics of
the ‘conforming tape configurations’ so
that, in theory, you would be able to pick up
any individual brand of tape, load it into
your cassette recorder and achieve com-
parable results irrespective of the source or
brand. In practice, this took almost 10 years
to happen and even now many companies
produce three different formulations of type
I1 tape with coercivities ranging between
500 and 750 Oersteds; the retentivities may

o & T
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vary by as much as 2:1 1 ,
The major attribute of the improved type fuSURL BAL U EL U

Il tapes was the superior dynamic range. i 3.}

The improved calendering process resulted !] 8 Sislﬁ

in superior consistency of the magnetic h F R

material. This was observed as improve-
ment in record-to-replay characteristics and
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high frequency responses. >
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Testing

In designing this comparison the most
critical question that I had to resolve was
which cassette recorder I should use, given
the many possible choices that [ had. I de-
cided not to use the Nakamichi ‘Dragon’, or
one of the other similar machines, which
provide either automatic or manual bias
and/or azimuth optimisation, as this feature
is generally found in less than 3% of the cas-
sette players on the market. I decided that I
should ideally utilise a current generation
recorder which provides fixed bias and
equalisation. If the machine provided vari-
able controls, then they would not be used.
The machine that I chose for this purpose
was a Nakamichi BX 300, which was al-
ready a year old and well used. Although
nominally cleaned (and I believe adjusted
to manufacturer’s specifications) it was
otherwise normal in all respects.

The tests that I resolved to conduct were:
a record-to-replay frequency response; a
background noise determination; a linearity
compression test utilising expanded scale

level recording, a direct measurement of the
peak level of 3% third harmonic distortion;
the correct determination of signal-to-noise
ratio; a tape replay linearity test; a wow and
flutter test; and a thermal distortion test.

The next question to be resolved was how
many tapes to test and which ones.

We're talking about the exciting new David
Tilbrook designed speaker kits which use
VIFAs high performance drivers from
Denmark, His 2-way and 3-way digital-ready
masterpieces. The name Tilbrook is synony-
mous with brilliant design and performance
characteristics and these new systems keep
the legend alive and well. The magazine
‘The Australian Electronics Monthly' — where
David is Project Manager — published full
details of the designs. Hundreds of speakers
have now been built with superb results.
You'll save 55-60% when compared to
something you buy off the shelf with similar
#4: characteristics. if you compare its perform-
ance to fully imported, high-priced
speakers from Mission, Heybrook, Monitor
Audio, Bang & Olufsen and many others,
you'll see that they too use VIFA drivers.
The complete kit comprises drivers, cross-
overs, flat-pack cabinets and all parts.

Total price for the kits:

2-way 8" PC Woofer $680.00 pair
3-way 10” PC Woofer $1050.00 pair

See and hear the speakers at the following
dealers where your can obtain reprints
of the projects:
VIC: RADIO PARTS, Melbourne.
RADIO PARTS, Malvern v
BELAND ELECTRONICS, Cheltenham. -

STEVE BENNETT H1-FI,Geelong West. [tE:

TAS: WILLS HI-FI, Launceston.
QUANTUM SOUND CENTRE, Hobart.
HI-FI HOUSE, Devonport.
NSW: HEMPEL SOUND, Roseville East.
JAYCAR ELECTRONICS, all stores.
NEWCASTLE HI-Fl, Newcastle West.
BYRON BAY SOUND, Byron Bay.
HI-Fi HOUSE, Wollongong.
HANDOS Hi-F|, Toowong.
JAYCAR ELECTRONICS, Buranda.
WA: ALBERTS HI-FI, all stores.
SA: MILTRONIX, St. Peters.
EAGLE ELECTRONICS, Unley.
INTERNATIONAL SOUND,Adelaide.
ACT: DURATONE Hi-FI, Phillip.
NT: SOUND SPECTRUM, Darwin.

QLD:
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Although we were offered in excess of 20
type II tapes, we selected only one sample
from each manufacturer as some of them
produce up to three different types. The
sample we selected was, we believe, the
best available.

The type Il tapes that we selected for
evaluation were

BASF CR-S II 90,
Fuji GT II 90,
Maxell XLII-S 60,
Realistic Chrome 90,
Sony UCX-S 90,
TDK SA-X 90,
Denon HDS 90,
Konica GM-II 90,
Philips MC-II 90,
Scotch XSII 90,
Technics Angrom HG90,
That’s EM-X90.

As no Agfa tapes were supplied to us,
they were not tested. Technics Angrom 90
was tested in preference to the National
RT90EX as that would have represented
two tapes from the same company.

One of the firms (Hitachi), approached
by the magazine, stated that it does not
market a type Il tape in Australia (although
it does in America). As a control, we de-
cided to include a sample of its type UD 90
tape as a yardstick through which other
relevant conclusions might be drawn.

The Hitachi UD90 type I tape that we de-
cided to evaluate is representative of the la-
test generation of low noise type I tapes
conforming to the IEC performance cri-
teria. You might think that it unfair to in-
clude a type I tape with the type Ils, but we
felt that if type II tapes are as good as the
manufacturers claim and offer the advan-
tages that the user is seeking, then there
should be no embarrassment resulting from
such an approach.

I started off evaluating the Hitachi UD90
and the BASF CR-S in a 16 year-old PRO
2000 cassette recorder. The results of the
tests showed that with a type I tape the per-
formance of the cassette player at —20VU
was every bit as good as it was when new,
ie, £3dB from 25Hz to 12kHz. With the
type II tape, the results were disastrous be-
cause of the lack of appropriate equalisa-
tion. But down to serious testing.

The results of the tests for record-to-
replay characteristics, third octave back-
ground, compression, and dropout linearity
are set out separately with their appropriate
graphs. To complete the testing I evaluated
wow and flutter and thermal distortion.

The wow and flutter tests were conducted
on each of the type II tapes at five points

>
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Dropout linearity

This test clearly displays significant differences
in the tape formulation between one tape and
the next so that you are able to assess other
important characteristics of the tape coating.
The thinner and straighter that the fine is the
better the quality control of the magnetic coat-
ing and the cleaner the response at high
frequencies.

The most outstanding results in this respect
were provided by the Technics Angrom 90
(which utilises a different manutacturing proce-
dure from the rest of the tapes) closely fol-
lowed by the Scotch SXIl and the Fuji GT i,
which were head and shoulders above the rest
of the tapes. All of the other tapes were good,
with the exception of the Konica GM-Il; this
tape displayed a number of significant dropouts
that were quite noticeable. The Realistic dis-
played poor linearity and some rather disturb-
Ing dropouts which would have both been audi-
ble.

It is pleasing to note how uniform the output
is at high frequencies compared with the last
series of tests that | conducted and even the
Hitachi UD90, which tared better than the
Konica and Realistic tapes, is on a par with
most of the other type Il tapes In this regard.
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SOUND REVIEW

through the length of the tape. All of the
tapes displayed the same wow figure, indi-
cating no signficant difference in this res-
pect. By contrast, the flutter figures and the
weighted flutter varied significantly
throughout the length of the tape with the
highest figures one-third through the tape
and generally lower figures towards the
end. The tapes providing the lowest flutter
figures were the Scotch, Sony and Technics
samples, whilst the highest figures were pro-
duced by the Realistic and Philips samples.

The thermal distortion tests were per-
formed in our thermostatically controlled
oven, which incorporates two heater ele-
ments and a circulating fan in a convection
configuration with separating barrier. I was
very pleased to note that none of the sam-
ples displayed any trace of distortion at tem-
peratures up to 76°C and that only when ex-
posed to the direct radiant heat of the heat-
ers could we induce any thermal distortion
in the samples.

This was important because automotive
cassette players in Australia are subjected
to conditions amongst the most gruelling in
the world. The temperatures under our
dashboards regularly exceed 65°C, some-
times exceeding 70°C and I have heard of
cases reporting up to 80°C. The tempera-
tures on top of dashboards (which are nor-
mally black), where the cassettes are ex-
posed to the direct sunlight, may be even
higher.

Investigations I did back in 1971 revealed
that most of the thermo-plastics utilised by
European manufacturers had low softening
points which resulted in innumerabie ‘meit-
downs’ inside the cassette players of many
cars. The top American brands, like Scotch,
which catered for a more diversified market
(including the ‘deep south’) selected their
plastic formulations much more carefully to
meet extremes of temperature. By contrast,
BASF was so red faced following my review
that the local importers immediately put a
temporary hold on all further imports of
cassettes while the moulding formulation
was replaced with a new higher temperature
withstanding material.

0 ""|“" ‘ 4-!
90
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Summation

Overall, the results of the testing confirm
that the major manufacturers are all
producing reasonably good cassette tapes.
Those that caught my attention for various
attributes were as follows:
® For frequency record-to-replay linearity

on the cassette player actually used:

BASF CR-S II, Maxell XLII-S, TDK SA-

X and That’s EM-X.
® For noise figure: Maxell XLII-S and TDK

SA-X.
® For minimal tape compression of maxi-

mum recording level: Fuji GT II.
® For tape linearity at maximum recording

level: Technics Angrom, Sony UCX-S

and Scotch XSII.
® For tape linearity at high frequency:

Technics Angrom 90, Scotch XSII and

Fuji GT II.
® For flutter: Scotch XSII, Sony UCX-S,

Technics Angrom.
® For thermal performance: all of the

tapes.

The one tape which did not get any prizes
was the Realistic Chrome 90 which obvi-
ously had not benefitted from the Memorex
company merging with the Realistic group
of companies.

In conclusion, on the basis of price versus
performance, the Scotch XSII 90 and BASF
offer what appears to be the best perform-
ance on the basis of dollars per decibel.

Although the Hitachi UD90 type I yard-
stick tape performed particularly well, it is
my observation that 90% of the cassette re-
corders in the marketplace will not provide
as good a performance with a type I tape as
they will with a type II tape. To help you
with the problem of choosing brands we
have tabulated the results with numerical
results (where relevant), a five star rating
scheme where the range of figures is less
clearly defined and RRP prices at the bot-
tom which may vary from shop to shop.
With this tabulation, and the associated
graphs and level recordings to further com-
plicate your life, [ foresee much anguish
before you buy your next blank tape. @



LABORATORY POWER SUPPLIES

APLAB offer a complete range of regulated DC bench/
rack power supplies combining high precision and
regulation capabilities with continuously adjustable
outputs.

Designed with single, dual and multiple outputs, these
power supplies can be used in either constant voltage or
constant current mode of operation.

Standard models include:

=~ A

SINGLE OUTPUT
OUTPUT: Output
VOLTAGE: Current

0-30V 0-1A to 30A Q\ /
0-70V 0-2A to 10A
DUAL OUTPUT

N
0-30V 0-1A to 2A *
MULTIPLE OUTPUT oc,‘l~
0-30V 0-2A to 5A 6"

X
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From $1 96 (not Inciuding sotes tax)

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD.
VIC. 2 JACKS RD., SOUTH OAKLEIGH. 3167

Q PHONE: (03) 579 3622 TELEX: AA32742

NSW: 559A WILLOUGHBY RD., WILLOUGHBY 2068
PHONE: (02) 952064 TELEX: AA22978

S.A. 31 HALSEY RD,, ELIZABETH EAST. 5112
PHONE: (08) 2556575 TELEX: AA88125
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An amazing chance to get a
Floppy Drive and Controller.

Western Digital 2793A. sg
Single rail, single chip, floppy disc

Chinon F301 3" Compact Floppy Disc.

Piug compatible with standard

5v4" interface.

Features:

® High precision head positioning
mechanism

® Low power consumption.

e Single push loading

® Eject mechanism

[ e e e e e e

What’s a klt WithOUt the Kabo 0 d' e? 1 Please rush me [_] kits and my free Kaboodle.

controller.

| NAME: _ gl e .
= ADDRESS: . e _ PiCode:
| el (S S AT S
I lenclose Cheque [] Money Order [ ] Bankcard []
1 at $92.75 each.
w T : Bankeard No. [JJJ OO (OO0 CIOOCO
- = . 4 :
— / | Signature: ExDate: [ ]/
Maxell Floppy Disc Please rush me to: 64-66 Bay Road
for the F301. b » I daneva Sandringham
Western Digital data book - it includes all ' XLdora"a 3191
the data on the WD 2793A, of course. | PO Box 114
Offer valid while stocks last. i ki ETI
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SERIOUS MIXMASTER

— Akai MG1212 mixing

recorder

If your intentions are a bit more serious than cooking up a
catchy little tune, the Akai MG1212 is something you should
view. This 12-channel mixing recorder offers dbx on each
channel, accurate timing memories, easy access to inputs/
outputs and comprehensive mixing facilities, just to name a

few features.

*

THE CONCEPT OF a combined mixing
desk and multitrack recorder has been
around for a fair while. It has usually taken
the form of a portable 4-track recorder with
mixing facilities. Akai has taken a quantum
leap with this unit, however, and created a
12-track, 12-channel mixing recorder: the
MG1212.

As with most of the smaller mixing re-
corders, the MG1212 combines mixing,
recording and noise reduction facilities in
the one package. However, this is where the
similarity stops. The MG1212 offers a very
comprehensive mixing facility, automatic
control facilities on the tape deck, dbx noise
reduction on all 12 ¢hannels and two dedi-
cated tracks for control and synchronisation
signals. The mixing recorder has 14-track
capability as you don’t need to sacrifice any
tracks for synchronisation and control.

Design and operation
Mixing

The console is layed out with the 12-track
recorder located on the right and the 12
mixing channels in 12 columns on the left.

At the top of these columns are the input
and output sockets for each individual chan-
nel. Located on the top panel of the con-
sole, they are more easily accessed when
connecting the mixer with instruments, ef-
fects, microphones, etc. On most mixing
desks these connectors are situated on the
rear panel, which can be inconvenient,
especially if you don’t have a patch-bay.

Each channel has one microphone input,
a line input, an accessory input and an ac-
cessory output. As the microphone jack is a

38 — ETI July 1986

balanced input, a pin Cannon jack is used to
connect microphones to a channel. To con-
nect line level instruments such as key-
boards, drum machines and guitars to a
channel, a phono jack is also provided.

The accessory input/output allows exter-
nal effects units to be used on individual
channels. The associated jacks are inter-
nally connected between the preamplifier
and the equaliser and thus allow effects to
be driven by a preamplified signal. This pair
of jacks also allows the user to add extra
equalisation to each channel (if required)
and is especially useful when both effects
buses are being used. The accessory output
can also be used as a channel output.

A switch at the top of the column allows
the input to any channel to be selected
from microphone jack, line jack or from the
12-track recorder. Below it is the PAD con-
trol which attenuates signals from the mi-
crophone inputs by 0, 20, or 40dB, then the
TRIM knob, used to adjust the signal level
from the microphone and line inputs over a
20dB range.

Equalisation

When using the mixing facilities of the
MG1212 the first thing I was impressed by
was the incorporation of 3-way parametric
equalisation of each channel. This is imple-
mented by the three controls located under
the TRIM knob. Each of these is coaxial
with the lower half controlling the fre-
quency range and the top half controlling
cut and boost for that range. The three
ranges covered are 1.5kHz to 15kHz (high),
350Hz to 5kHz (midrange) and 40Hz to
800Hz (low). Since parametric equalisation

allows one to cut or boost the centre fre-
quency anywhere within a particular band,
it gives the user more control over the
sound than graphic equalisation. The
amount of cut or boost allowed is 15dB; for
situations where you do not require any
equalisation there is a BY-PASS switch.

The MGI1212 mixing recorder has two
EFFECTS SENDS located directly under
the parametric equaliser controls.

Next, the TRACK control is used during
recording and playback. The knob is coaxial
with its upper half controlling the level of
signals played back from the tape deck and
the lower half used to pan them left and
right.

Below this, the peak level meter displays
the peak signal level on each channel in
playback and recording using an LED bar
graph. The displays act like the VU meters
on a multitrack recorder, but are more con-
venient because they are located close to
the fader controls. Therefore, when you are
recording you can see what is happening on
each track of the tape deck without looking
away from the console. Nice one Akai!

Next to the peak level meters are the
overload and recording indicators which
light up when the signal is 3dB below the
saturation level of the amplifiers in the
channel, giving prior warning of signal clip-
ping. The recording indicators illuminate
when the corresponding input channels are
in recording standby or in recording mode.

At the bottom of the column of knobs,
where you would expect them, are the PAN
and FADER controls. These set the overall
signal level in the channel and the amount
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of signal sent to the left and right outputs.

The master module controls the overall
level of monitoring, the EFFECT SENDs,
the sync track level, and the overall output
level. The inputs and outputs linked with
this module are located at the top of the
master column.

There are outputs provided for monitor-
ing, mastering, sending to effects in stereo
and mono, a track output and a direct out-
put for buses A and B as well. There is also
an input and an output to allow synchroni-
sation with external devices such as drum
machines and sequencers via a sync track.
Corresponding inputs are provided for re-
ceiving effects; a direct bus input and an
auxiliary input is provided for cascading
mixing desks.

The tape deck monitor and the level mix-
ing desk monitor controls are located under
the EFFECT SENDs and RECEIVEs. The
monitor output can be used on the track
output or the master output.

Two LED bar graphs are used to show
the overall peak signal level switchable to
display the signal level at the master output,
buses A and B and effect bus A.

Three faders control the amount of signal
going to bus A and bus B (the left and right
signal channels of the mixing desk) and the
output level at the mastering output.

Recording

Recording is done on a half inch cassette
tape (Akai MK20 RRP $29 each packaged
in boxes of 10), which is about the same size
as a video cassette, but uses a different
recording at 19cm/s (7.5ips) and 20 minutes
of recording at 9.5cmi/s (3.75ips). This is less

time than you would have on a reel-to-reel
tape deck, however it is offset by a short
changeover time. A pitch control located
here can be used to adjust the speed by
+12%.

Controls and indicators for the tape deck
are on the right of the console (just under
the cassette lid) and are clustered into three
groups. The bottom group contains the con-
trols for the tape transport along with the
channel and track selectors. The middle
group contains the display showing which
channel is allocated to which track and
whether the track is in RECORD or PLAY-
BACK. The top group consists of the
counter and memory controls with their re-
spective indicators.

The tape transport is controlled by the
standard cassette-type controls namely,
PLAY, REWIND, FAST FORWARD,
STOP, PAUSE and EJECT along with a
CUE button for finding the start of a track.
There is also a MEMORY SEARCH con-
trol which can automatically rewind or fast
forward the tape to a preset memory
focation.

The 12 channels of the mixing desk can
be assigned to any of the 12 tracks dedicated
to audio recording by using the bank of
pushbutton switches located above the cas-
sette transport controls. These buttons set
any track into PLAYBACK or RECORD
allowing recorded tracks to be played back
whilst others are recording. One set of but-
tons selects the mixing desk channels to be
sent to the bus and another selects the track
the bus output is sent to. This method of
configuring PLAYBACK or RECORD

i e -
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takes a bit of getting used to, but beats the
hell out of rearranging a patch-bay each
time you want to change your recording set-
up. What would be ideal in this instance
would be a memory for each set-up, but I
suppose you can’t ask for everything.

By using this set of buttons in conjunctioh
with the display you can quickly set up the
MG1212 for ping-pong recording, overdub-
bing, mixdown or playback. Once again the
advantages of having the mixing desk and
recorder combined are evident. Because of
plenty of access to inputs and outputs, no
flexibility is lost either.

In the bottom group of controls a SOLO
button allows monitoring of a single chan-
nel. An AUTO/MANUAL tape monitor
button monitors the tape during playback
and rewind, and the source during record,
record standby, eject and stop. To protect
against accidental recording, an ANTI-
RECORD button is also provided.

The counter and memory section of the
12-track recorder has two displays, one
showing the running time of the tape and
the other indicating the time stored in
memory.

The running time of the tape is displayed
in minutes, seconds and tenths of seconds.
This method is far superior to the standard
tape counter, not only because it counts in
real time, but also because the time signal is
recorded on a dedicated track — at the
same time as music is recorded on the audio
tracks. Therefore, the display on the time
counter will always be accurate (to within a
tenth of a second) with respect to the re-
corded music. >
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The time counter can also be reset to zero
at any point, thus indicating positive time
from that point on and negative time back
from that point.

The memory section enables the user to
set times to within a second and use them to
automatically control some functions of the
tape deck. When using the memory search
facility the tape can be automatically re-
wound or fast forwarded to any of the times
stored in memory. This search can be per-
formed in two ways. Firstly, it can be
performed by presetting memories 1 to 8
during recording or playback to points of
interest. Then the tape can be automatically
fast forwarded or rewound to any of these
points at a later time. The second way is by
using the buttons labelled 0 to 9 to manually
key in the desired time, then fast forward or
rewind the tape to this time.

Automatic recording and playback of the
tape deck can also be implemented using
these memory times. The automatic
PUNCH IN/PUNCH OUT enables the tape
deck to automatically record between two
specific memory times on any channel, so if
your hot shot guitarist plays a dud note half
way through his solo you can set the
memory times before and after his moment
of embarrassment then play the tape
through again. Your guitarist can get his
timing right as the tape plays, so when the
first memory time occurs and starts the
recording he can correct his mistake. The
second memory time will stop the record-
ing, thus preserving any musical gems
located later in the track.

The PLAYBACK MUTE uses the
memory times in the same way as PUNCH
IN/PUNCH OUT does. The only difference
is that the PLAYBACK MUTE automati-
cally turns off a particular channel (or chan-
nels) at the first memory time and turns the
channel on again at the next memory time.
This feature is ideal for quickly editing a
track in the mixdown situation.

For situations where you want to listen
critically to a part of the song you have re-
corded, there is also a REPEAT PLAY-
BACK facility. This feature plays the tape
between two memory times, then rewinds it
to the first time, and plays it again.

Summation

After extensively using the MG1212, I
was quite impressed with its capabilities and
performance. The features of the mixing
section which I appreciated, were that it was
modular, “it used parametric equalisation
and had the level meters located right near
the faders giving me direct visual feedback
of the signal level in each channel,

I was also impressed with the stereo ef-
fects capability of the effect bus A; there
is the potential for some interesting
stereo sound effects. The amount of access
given to the user by the abundance of
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inputs-and outputs also pleased: me. ‘The
location of these jacks on the top panel of
the console is a definite plus for home
studio owners.

The features of the recording section
which I was immediately taken with were
the use of dbx on all twelve channels, addi-
tional dedicated channels for synchronisa-
tion and timing signals, the use of a real
time counter with memories and the overall
feel of the controls. However, it would have
been nice to have a memory for different
configurations of mixing desk channels and
tape deck tracks.

I would have liked to have seen the inclu-
sion of SMPTE time code compatibility
with this system, to permit it to work more
closely with digitally controlled studio
equipment.

My only reservation about the tape sys-
tem, is that there is no other source apart
from Akai. Users should beware that de-
spite the tape’s resemblance to VCR cas-
settes it uses a different format.

Recording with the MG1212 in my home
studio, I used a variety of sound sources in-
cluding microphones, synthesisers, guitars,
drum machines, effects and prerecorded
tapes. The recording quality of each of
these sound sources on the tape was excel-
lent, largely due to the dbx noise reduction.
The parametric equalisation also assisted in
achieving a good sound on each channel.

One test I put the MG1212 to was record-
ing a soundtrack for a live performance in
the recording hall of the Sydney Opera
House. Some passages of music required
the full 20 minutes of tape to record them as
well as a number of cues for the performers
to work from which had to be accurately
timed. The memories and the time counter
were extremely useful for this.

The master tape for the performance was
recorded using dbx noise reduction on the
mastering deck as well. The master tape was
played back from the mastering deck
through a PM2000 mixing desk, driving four
speakers and two sub woofers. Every one I
consulted about the sound (including Opera
House technical staff) was impressed with
the overall quality of the tape, as was I.

The combination of a 12-channel mixer
with a 14-track recorder equipped with dbx
and digital control would undoubtediy ex-
ceed the price of the MGI212. The
MGI212’s low $12,000 (at present) is
largely due to everything being integrated in
one console. It is a price ideal for people
who are recording demos, soundtracks, jin-
gles and for home recording enthusiasts.

For live situations there may not be
enough mixing desk channels, but since the
mixing desk has inputs directly into the bus
as well as two auxiliary inputs it would be
possible to cascade another mixing desk
anyway.

®

ELECTRONICS
— IT'S EASY!

A two volume set that's written
for the intelligent layman as an
introduction to electronics theory
and methods. Volume 1
discusses electronics systems in
general: what they do, how they
do it and how a complex
electronic system can be broken
down into fundamentals. Volume
2 introduces digital instruments,
computers and peripherals, and
oscilloscopes.

Order yours now from:
Federal Marketing Book Sales

P.O. Box 227 —aw
Waterloo, N.S.W. 2017 @t_‘J

$5.95 per volume

Please add $1 to the cost of
each volume to cover postage
and handling.

The EP232 turns your PC or
CPM computer into a versatile
EPROM PROGRAMMER able to
program all common EPROMS
up to 27256.

e Software provided gives a
comprehensive set of
commands

e Simple interface via RS232
port

e ocally made EP232 costs a
fraction of imported
programmers

CALL FOR DETAILS
Diamond Systems (03) 714 8269
P.0. Box 105 Hurstbridge 3099

ETI READER SERVICE 22
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RITRONICS

OLESALE::

Incorporated tn Victoris

Phone (03) 543 2166 (3 lines)

HOOK UP

WIRE

Cat. No. Description

W11251 13.12 TND BLK
W11252 13/.12 TLD BROWN
W11253 13/.12 TLD ORANGE
W11254 13/.92 TLD YELLOW
W}1255 13/.12 TLD GREEN
W11256 13/.12 LD BLUE
W11257 13/.12 TLD WHITE .
PRICES PER 100 METRE ROLL
19 10+
$3.50 $3.00
Pius 20% lax where appiicable
W11260 14/.20 RED
W11261 14/.20 BLACK
W11265 14/.20 BLUE
W11268 14/.20 WHITE
PRICES PER 100 METRE ROLL
19 10+
$9.00 $7.00
Plus 20% tax where applicable
W11270 24/.20 RED
W11272 24/.20 BLACK
W11274 24/.20 GREEN
PRICES PER 100 METRE ROLL
19 10+
$11.00 $10.00
Plus 20% tax where appiicable
W11280 32/.2 BROWN
W11282 32/.2 BLUE
PRICES PER 100 METRE ROLL
19 10+
$12.00 $11.00
Plus 20% tax where applicable
ADD ON DISK DRIVE
FOR 6502 SYSTEM
(APPLE* COMPATIBLE)
-9 10-24 25+
$160 $150 $140
Plus 20% tax where applicable
("Apple is a registered trademark)
MITSUBISHI DISK DRIVES
19 104+ 25+
4851 5Ya"500K $195 $185 $175
4853 SVa" 1M $265 $245 $215
4854 5Va"1.6M $295 $260 $235
2896 8" 1.6M $650 $625 $600
Plus 20% tax where applicable
RITRON II
Swivel base monlitor In stylish case.
1-9 104+ S0+
Green Cat. X14506  $145 $135 $115
Amber Cat. X14508 $150 $140 $120

Plus 20% tax where applicable

56 Renver Road, CLAYTON, 3168, VICTORIA,

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

y ——
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TRANSFORMERS

Cat No. 199 100+ 1000+

M12859 2851 250 225 1.90

240V 126V CT 150mA

M12155 2155 480 410 370

240V 6-15V 1A tapped

M12156 2156 635 6.15 595

240V 6-15V 2A

M16672 6672 6.35 615 5.95

240V 15-30V 1A tapped

M12860 2860 3.00 2.50 2.30

240V 10 15V C.V. 21 250mA
Plus 20% tax where applicable

NEW TRANSFORMER!
M12840 2840 300 250 230

240V 10 9V C.T. at 150mA
Plus 20% tax where applicable

TELEPHONE CABLE
(206 METRE ‘ROLLS)
W11302 2 Pair 2‘900 12‘1’!"‘00
W11303 3Pair 36.00 34.00
Ww11310 10 Pair 120.00 115.00
Per 200m Roit

20% Sales tax where applicable

75 OHM COAX CABLE
IN 100M ROLLS

Cat No. 1-4rolis. 5+rolls 10+ rolls
W112223C2V 18.00 17.00 16.00
W112245C2vV 27.00 25.00 24.00

{5C2V WHITE OR B-LACK{
LINE LOSS PER 100 FEET (33M 200MHz)
W 11222 3C2V 6.2dB sAppvox.
Aprvol.
icable

W11224 5C2V 3.9dB
Plus 20% tax where appl
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ThesE PRICES!.
PANEL METERS
19 10+ 100+

Q10500 MU4A50-1mA 6.95 675 6.50
Q10502 MU4550-0-50uA 695 6.75 6.50
Q10504 MUA450-100uA 695 6.75 6.50
Q10505 MUAS 0-50uA 695 675 650
Q10510 MU450-5A 695 6.75 650
Q10518 MU450-1A 695 675 6.50
Q10520 MU450-20V 695 675 650
Q10535 MU4AS VU 795 7.75 750
Q10530 MUS2E 0-1mA 995 835
Q10533  MUS2E 0-5mA 995 835
Q10538  MUGE5 0-50ul 935 895 875
Q10540 MUB50-1mA 935 895 8.75
Q10550 MUB50-100uA 935 895 875
Q10560 MUB500-20v 9.35 895 8.75

Plus 20% tax where applicable

VERBATIM DATA LIFE
DISKETTES

54" SS/DD MD52501 250 235 225
514" DS/DD MD550-01  3.20 275 2.50

XIDEX DISKETTE.
§/a" SS/DD 5012-1000 250 2.50
§1/4" DS/DD 5022-1000 3.40 3.05
392" SS/DD 3012-3000 590 4.75
3/a" DS/DD 3022-3000 6.90 5.55
Plus 20% tax where applicable

10-99 100+ 500+

2.25
2.85

MICRODOT J
514" FLOPPY DISKS

Have & look st thase prices| These are 100%
certitied, prime spec. disks in labelied jackets.
([;leot like our opposition)

sc. Cat 1-9 10+ 100+

No. boxes boxes boxes

S/SD/D C12440 $14.50 $13.90 $12.20
D/SD/D C12445 $16.50 $14.90 $13.50
Attention Schools, Government Depts elc.:
FREE sample disk available on request!
(Please send $2 10 covar postage)

CRYSTALS

Cat No.Frequency Can 104 100+ 500+ 1000+
Y11000 1M HC33 5.50 4.75 4.50 4.00
Y11005 2MHz HC33 2.25 195 1.85 1.70
Y110082.4576MHz  HC18 225 1.95 1.85 1.70
¥110153.57954MHz HC18 1.20 90 65 &0
Y11020 4.00MHz HC18 130 90 .75 60
¥110224.194304MHz HC18 140 90 75 .60
Y¥110254.75MHz HC18 140 90 .75 .60
¥110264.9152MHz HC18 1.40 90 .75 60
Y11042 6. 144MHz HC18 140 90 75 60
Y¥11050 8.00MHz HCY8 140 90 .75 .60
¥11055 8.867238MHz HC18 1.40 90 .75 .60
¥11070 12.00MHz HC18 140 90 .75 .60
Y1107214.318MHz  HC18 1.40 90 75 .60
¥11080 16.00MMHz HC18 140 90 .75 60
¥11085 18.432MHz  HC18 1.40 90 75 .60
Y¥11090 20.00MHz HC18 140 90 .7 80

S| ]
FULL RANGE OF CRYSTALS AVAILABLE ON
INDENT
Plus 20% tax where applicable

Bankcard, Visa and Mastercard welcome.
.l----------------------------------------------
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HORN SPEAKERS
Cat No 1-99

C12010 5" Plastic 10W Max
C12015 5" Metal 10W Max
C12012 12V Siren

Plus 20% tax where applicable

4.80
4.70
8.50

e
B238

T113023 3.50
Plus 10% tax where applicable

375

VOLTAGE REGULATORS
10+ 100+ 1000+

7805uC .45 A4 A3

7805KC 150 1.40 120
7812uC .45 A4 43
7815KC 150 140 1.20
7818uC 50 A9 48
7818KC 150 140 120
7905uC .70 .60 55
79124C 70 60 .55
uA323KC 450 390 375
78H12 7.00 600 590
TBHGKC 750 650 6.00
79HGKC 1650 16.00 14.00
78P05 1150 11.00 1050
78P12 1400 1350 13.00

Plus 20% tax wheve npplcut;ie

GREY FLAT
RIBBON CABLE
PER 100 FT ROLL

CatNo. Desc. PerMut-3 49 1099 100+
W12614 14Way 1.29 19.50 18.50 18.00 14.00
W12616 16Way 190 21.50 19.50 13.00 16.00
W12620 20Way 220 29.50 28.00 26.50 20.00
W12625 25Way 250 3250 29.00 28.50 25.00
W12626 26Way 2.60 34.00 3200 29.00 26.00
W12634 34Way 280 44.00 42.00 39.00 34.00
W12636 36Way 3.00 49.00 47.00 4250 36.00
Wi2640 40Wsy 320 5500 52.50 49.50 40.00

12650 S50Way 3.75 62,00 53.50 58.50 50.00
EX STOCK

LARGER QUANTITIES NEGOTIABLE
Plus 20% tax where applicable

AUSTRALIA. Phone {03) 543 2166 {3 lines) Telex: AA151938

Errors and Omissions Excepted
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Portable
soldering
iron

The invention of the Portasol soldering iron by Irish firm
Oglesby and Butler has been a remarkable success. The small
company was founded by three former Braun engineers just
over a year ago. Distributors DRM Industries is selling the pen-

sized tool to people in the electrical, mechanical and engineer-
ing business, and soon to the home handyman and hobbyist.

The Portasol is a butane gas
soldering iron, ignited by a flint
ignition in the cap. It has a 10 to
60 watt temperature control and
is filled with gas lighter fuel giv-
ing 60 minutes of continuous
use. The Portasol also comes
with three tip sizes each giving
30 hours of use.

The design features also in-
clude important safety advan-
tages. When the cap is replaced
the gas is automatically switched
off, and when the user is finished

with the Portasol there is no
need to wait for it to cool or find
a suitable place to rest it, as the
cap is able to withstand up to 250
degrees. There is little waste or
leakage since the user can switch
on and off at will. The Portasol
takes just 20 seconds to reheat.
And because it’s static free, the
Portasol is ideal for use with
CMOS and other static-sensitive
components,

To find out more call DRM In-
dustries on (02)997-5522.

Low cost 20MHz

oscilloscope

Parameters has released a low
cost Kenwood CS1021 20MH:z
dual channel oscilloscope. The
CS1021 is designed as a general
purpose maintenance tool for
the factory test laboratory. Op-
tional 10:1 switchable Greenpar
oscilloscope probes are available
at extra cost.

Full service and 12 month
warranty are available from
Parameters Sydney and Mel-
bourne, Centrecourt, 25-27 Paul
Street Nth, North Ryde, NSW,
(02)888-8777, and 1064 Centre
Rd, Oakleigh South, Vic,
(03)575-0222.

Image processing module

Imaging Technology Inc has an-
nounced two new software pack-
ages for its Series 100 product
line: the ITEX 100 subroutine li-
brary, and IMAGE-PRO 100 in-
teractive image processing pro-
gram.

ITEX 100 is a library of sub-
routines specifically designed to
ease the development of sophis-

. -‘_"-‘ WL | " i.d
| Plsvaspsane ygund M

ticated image processing appli-
cations programs. ITEX 100 ex-
ploits the architectural advan-
tages of the Series 100 single-
board real time image pro-
cessor, relieving Series 100 users
of the time-consuming task of
writing their own driver-level
software.

Written in C programming
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language, ITEX 100 routines
provide image processing graph-
ics, and hardware control func-
tionality.

For more information contact
The Dindima Group, PO Box
106, Vermont, Vic 3133.
(03)873-4455.
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In-circuit
fault locator

‘The Polar T1000 and T1200 fault
locators from Emona are de-
signed to isolate faults on
unpowered boards down to indi-
vidual components. Faulty com-
ponents can be found on boards
containing such devices as tran-
sistors, diodes, analog ICs, digi-
tal ICs and regulators.

Troubleshooting can usually
be done without a full knowl-
edge of the circuit’s function.
Simple transistor curve tracing
features mean that devices can
be checked for gain.

The T1000 and T1200 provide
a trace of the impedance (cur-
rent against voltage) between
any two points on a circuit

» board. Both models provide the

same features except the T1200
has its own CRT. The lower cost
T1000 must be used with a
CRO.

For more information contact
Emona Instruments, 720 George
St, Sydney 2000.



DON'T JUST SIT THERE
Now that winter has finally arrived,
and it's too cold to leave the fire,

why waste your time watching TV.

WHY NOT BUILD A KIT.
Jaycar stocks over 150
different kits, many

of which are
listed on these ‘
pages.
\ \
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AM/FM STEREO TUNER
SYNTHESISED

Ref December ‘85 - Feb 86
Cat KA 1635 $499.00

REMOTE CONTROL FOR
ABOVE TUNER

Ref EA Aprd 1986
$89.50
ETI 5000 POWER AMP

““BLACK MONOLITH’’
t. KE-4200 $359.00

Cat. KA 1636

ETI 5000 PRE-AMP
*BLUE PRINT"’
Cat. KE-4202 $339.00

2801 Yard OCTAVE
EQUALISER

® 240V operated ® Cannon Sockets @ Pro quality

Cat Kj 6531 $225.00

ETI 5000 Yard OCTAVE
EQUALISER
Cat KE-4204 $209.00
HURSTVILLE OPEN
TILL 8.30pm

THURSDAYS

2010 10 BAND STEREO
EQUALISER

Cat KJ6535 $159.00

DIRECT INJECT BOX

Ref: ETI Sept 1985
Cat KE-4708 $39.95

““ULTRA FIDELITY"”
PREAMPLIFIER
Ref; AEM Oct - Dec 1985
Cat KM-3030 $289.00
S ettt UPGRADED DIGITAL
: CAPACITANCE METER
Rel: EA August 1985
n a R Cat. KA-1595 $79.95
000 PO PHONE CONTROLLER
Ref EA June 1986
: R Cat KA 1672
0 Xe $P.0.A. VW
® ORD HOWROO V\
3 PANDED
(J (J () (J
SHOWROOMS

SYDNEY

CARLINGFORD

117 York 51. (02) 267 1614
Mon - Frn 830 am - 5.30 pm
Thurs until 830 pm Sat 9 am

Cnr Carlingford & Pennant Hills Rd
{02) 872 4444 Mon - Fr 9 am - 530 pm

12 noon

aycar Jmom

ELECTRONICS

42 DIGIT ACCURACY

- 3%2 DIGIT PRICEIl

AND DIGITAL HOLD TO BOOTI
Once again Jaycar has smashed the price barrier for 8
full 4% digit multimeter. Just think a multimeter with
0.15% accuracy on most ohms ranges, 0.05% on DC
volts and 0.5% MAX on DC current! STAGGERING
Plus. continuity buzzet and LED symbol. auto polat
auto zero, vinyl case and DATA HOLD as well!!
TO MENTION the tranststor and diode tester!!
We are absolutely convinced that you will be deiighted
with this meter. So much are we convinced that we
have extended our normal satisfaction guarantee by
another week That's right! Personal shoppers can try
this superb instrument out in thetr own workshop for
14 - obligation free days. (Mail order customers 21
days!} If you are not happy wth this produd in any
way return # ln ORIGINAL condition f lor a full refund
(less PAP for M/0)
SPECIFICATIONS:
% 0-1kVDC0.05% # 0- 750V ACO B% (max) # O
10ADC 05% (max) % 0 - 10A AC 1.0% (max) # O
20M ohm 0.5% (max)
FEATURES

® Aliranges fully protected @ Auto zero @ 0.5 high
LCD e Diode test {ImA fixed current) ® Audible
continuity @ Data hold @ LCD display feature @

® ) )
DIE CAST HEATSINKS

Jaycar is proud to announce a range of ‘Made In
Australia’ die cast heatstnks. They are gravity cast in
Aluminium. have the area where semiconduciors
mount milled flat and are fully finished in powdercoat
black. They are low cost for the petformance offered.
Size: 134 x 65mm (high) x length {sce below)
8FNF SERIES
Cat. HH-8540 (50mm long) $3.95
10 or more $3.75 each
Cat. HH-8541 (75mm long) $5.95
10 or more $5.50 each
Cat HH-8542 (100mm long) $7.95%
10 or more $7.50 cach
Cat HH-8543 (150mm long} $9.95
10 or more $9.50 each

MF10 - 2F - 75

74(H) x 144(L) x 4(W)mm (bracket 3dmm wide).

Cat HH-8548 $7.50
10 or more $6.95 each

Functional annundators @ Extremely e 20
page instruction manual included
Cat. QM-1550

LAMP

Cat. SL-2700

$169.00

LYPROPYLENE CONE

WOOFERS - HIGH QUALITY
AT LOW COST

12 WOOFER
W Power handimg 80 watts RMS system # In

npedance
8ohms W Resonant frequency 23 2Hz # Senstivity
92 3dB 1 watt 1 metre % Effective frequency response
23Hz - SkHz % Elecrmagnetic Q - QES 0.481 t
Peak cone excursion 2. x/max 1.6mm

Cat. CW-2130
10~ woorer $79- 50 |

# Power handimg 70 watts RMS system % Impedance
B8ohms # Resonant frequency 24.3Hz # Sensitivity
91.9dB | metre 1 watt % Electromagnetic Q QES
0398 & Peak cone excursion 2. x/max 125mm

Cat. CW-2116
8~ woorer $69.50

# Powet handling 60 watts RMS systemn # Impedance
8ohms # Resonant ftequency 232Hz % Sensitivity
88.2dB 1 metre | watt % Effecive frequency response
23 . SkHz # Electromagnetic Q- QES 0481 & Peak
cone excursion 2. x/max 1 6mm

Cat CW-2114 $42-5°

NOW
AVAILABLE

5" MIDRANGE FERROFILLED
Cat. CM-2082 $29.50
LOUD PLATE TWEETER

Cat. CT-2030 $39.50
10 PASSIVE RADIATOR

Cat. CR-2180 $36.50
12" PASSIVE RADIATOR

Cat. CR-2190 $47.50

STOP PRESS - NEW
LIGHT SAVER

Ref: EA Junc 1986
Vlhhoul pla!e and epoxy

ONLY $14.99

CARAVAN TV AERIAL
® Suntable for car, caravan, boat ® Designed for
UHF/VHF and FM @ Built-in masthead amplifier ®
Complete with cabie and piug.

Cat LT-3120

ONLY $99.50

UHF - PHASED ARRAY
TV ANTENNA

® Suited for channels 21 - 69 @ Extremely high gam
® Nine phased array elements ® 9 - 12dB gain ®
Mounts like a normal antenna @ High out of band

oy =
ONLY E;
$69. 50 j% N
= =
R

Thurs until 8 30 pm Sat 9am 12 noon e e l
INCORPORATING ELECTRON! { . Welcome

CONCORD 115 Patramatia Rd (02) 745 3077 QLD. BURANDA 144 Logan Rd (07) 393 0777 ~~.. MAIL ORDER V1A Y4
Mon - Fri 8 30 am < 530 pm only Mon - Fri 9 am 530 pm YOUR PHONE

HURSTVILLE 12} Forest Rd. (02) 570 7000 Thurs unil 8 30 pm S.u 9am 2 noon POST & PACKING
Mon - Frt 9 am - 530 pm HEAD OFFICE 115 Parramatta Rd m MAIL ORDERS $5 $999 $ 200
Thurs until 830 pm Sat 9 am - 12 noon Concord 2137 q PO Box 185 Concord 2137 $10 $2499 $ 375

GORE HILL 188 Pacific Hwy (Cnr Bellevue Avd) (02) 747 2022 Telex 72293 -~ (021 747 1888 HOTLINE $25 3$4999 ¢ 450
(02) 439 4799. Mcn - Fri 9 am - 530 pm AN 00 22 888 TOLLFREE 350 - 39999 § 650
Sat 9 am - 4 pm ROAD FREIGHT ANYWHERE IN AUSTRALIA $13.50 DERS ONLY OVER $100  $1000

| 4
BRA 8 00 page 980 2 ATALO L3 @ D ‘Ya s



Intel emulator for 8096 microcontroller

Intel Corp has introduced an en-
hanced in-circuit emulator for
the 8096 (MCS-96) family of
microcontrollers.

The new VLSiCE-96P emula-
tor is a comprehensive debug-
ging and test tool used for hard-
ware and software development
of prototype systems. The
emulator operates on Intel’s In-
tellec Series I and IV develop-
ment systems as well as on the
IBM Personal Computer AT
and PC XT.

The VLSICE-96P emulator
uses Intel’s bondout technology,
a proprietary emulation pro-
cessor that allows higher func-
tionality, particularly in viewing
activity on the internal data bus
and gaining access to the special
function registers of the micro-
controller.

A distinctive feature of the
VLSIiCE-96P emulator is its abil-
ity to read many 8096 write-only
registers and write many read-
only registers. This allows the
user to examine write-only regis-
ters, which can be written to in
the component only, and to
preset (before emulation) read-
only registers, which can be read
in the component only.

The VLSICE-96P emulator
features precise, real-time (up to
10 MHz), transparent emulation
of 8096 components, allowing
users to debug time-critical in-
put/output hardware. Software
code debugging can take place
in the emulator’s 64 kilobytes of
memory in high-level or assem-

bly language before prototype-

hardware is available. Integra-
tion of hardware and software

can begin as soon as modules of
code are completed and the mi-
crocontroller socket is con-
nected to the prototype.

The VLSIiCE-96P emulator
provides an assortment of com-
plex break and trace capabil-
ities. With break, the user can
stop the emulation process when
a given set of conditions occurs.
Trace captures the program ex-
ecution and data flow, including
that from internal registers (in
memory) for later examination.
The emulator allows break and
trace qualifiers to be set on
execution addresses, data ad-
dresses, external and internal
RAM values, opcodes and sel-
ected program status-word flags.

For further information con-
tact Intel Corp, Level 6, 200
Pacific Hwy, Crows Nest, NSW
2065. (02)957-2744.

Versatile
Eurocard
rack

Unirac is the latest release
from Betacom NS through
Temple Smith Australia. It is a
subrack module and card hous-
ing package to DIN 41494
standards, accepting all sizes
covering the Eurocard stand-
ard.

Available in the standard 3U
and 6U frame kits, the system
will also include divider Kkits,
blank panels, front panel and
card kits, four rail modules,
frame covers, card handles and
module covers.

Betacom promises a very com-
petitive and extensive customis-
ing service with reduced lead
times.

For information contact Tem-
ple Smith, 252 Graham St, Port
Melbourne, Vic 3207.

Portable scope
highlights transients

A new portable oscilloscope
from Tektronix, the 2467, has
been designed to solve a major
problem for digital designers.

The 350MHz scope amplifies
the intensity of infrequent tran-
sient events, while the intensity
of highly repetitive events is lim-
ited. This is achieved by incor-
porating a micro channel plate
(MCP) CRT.

According to Tektronix, “in-
frequent variations in high repe-
tition rate signals cause the most
difficult problems in digital sys-
tem design applications”.
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With the transient-intensify-
ing capability of the MCP, the
2467 displays rare events super-
imposed on otherwise much
brighter repetitive signals.

System faults caused by infre-
quent metastability, asynchro-
nous noise, crosstalk, or erratic
timing-margin violations are the
target of the 2467’s transient-
intensifying capability.

The new 350MHz 2467 port-
able oscilloscope with adaptive
intensity can display fast, single-
shot events at 500ps per division
— even in normal room light,

(08)297-8932.

Liquid crystal display modules

The Oki dot matrix LCD modules from Amtex are compact,
lightweight and have low power consumptions. The displays
range in size from 16 characters by two lines to 80 characters
by 25 lines and come in reflective and back-lit types. For in-
formation ask Amtex, 36 Lisbon Street, Fairficld NSW 2165.

Training for all-digital communications

Feedback Instruments’ new digital communications system
DCS297 is a fundamental trainer illustrating the principles un-
derlying behaviour in most common digital communications
circuits. The system is designed on a modular basis and covers
such things as digital signalling, noise, clock regeneration,
frame synchronisation, and amplitude, frequency and phase
shift keying. For more information contact Electrical Equip-
ment Ltd, Unit C, 8 Lyon Park Rd, North Ryde, NSW 2113.

Ten-way lighting switching panel

UK firm NJD Electronics has released a switching unit capa-
ble of switching 1500 watts of resistive load or 1000 watts in-
ductive load on each of the 10 channels. Primarily designed to
switch lights or lighting control units, the Logic 10 provides
either momentary or latching control. For more information
contact Musitronics, 19 Ashford Rd, Keswick, SA 5035.

Power cable fault locator

The new Telefault P240 low voltage cable fault locator is a
battery operated portable device which uses the pulse echo
method of locating a fault. It is microprocessor based and can
be used normally when connected to energised low voltage
power cables. The P240 covers cable lengths up to 3.2km in
five ranges. For more information contact Macey’s Electrical
Accessories, 37 Ryedale Rd, West Ryde, NSW 2114.
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MICROBRIAN

TOLD ME

The prospect of non-specialists being able, by personal
computer, to process information transmitted from
polar-orbiting satellites is a reality. The Melbourne-based
company, Microprocessor Applications Pty Ltd, is marketing,
nationally and overseas, a fast and accurate system for

processing satellite images.

THE FEDERAL MINISTER for Science,
Mr Barry Jones, unveiled the new system,
called MicroBRIAN, in Melbourne on 27
February. It was developed by the CSIRO
Divisions of Water and Land Resources and
Wildlife and Rangelands Research from its
forerunner, the Barrier Reef Image ANaly-
sis (BRIAN) system.

MicroBRIAN is a flexible and powerful
image-analysis package designed for pro-
cessing data from Landsat (or the National
Oceanographic & Atmospheric Administra-
tion environmental satellite, NOAA, and
the Systeme Probatoire d’Observation de la
Terre commercial resources satellite,
SPOT).

Its main elements are the IBM personal
computer a Vectrix graphics board set and
software, and sells for $33,000. More com-
plicated systems that could be assembled to
do similar tasks might cost upwards of
$200,000 and still require specialists to oper-
ate them.

In developing MicroBRIAN, the Divi-
sion of Water and Land Resources set out
to bring satellite-image processing into the
office of the end user rather than to the cor-
poration with a large, centralised computer
system, aiming to design an intelligent
stand-alone work station,

The MicroBRIAN package

Purchasers of the system receive a pack-
age comprising the MicroBRIAN software
(written in Microsoft Fortran 77) and manu-
als, serial communications software, and
one of three optional hardware configura-
tions.

The hardware offered by MPA Pty Ltd
allows the user access to the range of gen-
eral purpose software available for the IBM
personal computer (XT and AT models).
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In addition, users can choose from a wide
range of modern commercial graphics soft-
ware which they can implement on the sys-
tem’s Vectrix board. This graphics board set
has the capability of producing 512 different
colours on the screen at any one time from a
palette of 16.8 million.

The hardware options are:
® Vectrix VX/PC board set, colour moni-

tor, inkjet plotter for use with an existing

IBM-PC AT;
® IBM-PC XT fitted with the Wavemate

286 board, inkjet plotter and colour

monitor,
® an MPA-manufactured computer, based

on the Wavemate 286 board, Vectrix

VX/PC board, 20 Mbyte hard disk, ink-

jet plotter and colour monitor.

MicroBRIAN can be expanded to incor-
porate options such as a range of high qual-
ity printers, extra hard disks, cartridge and
standard 1600 BPI tape drives a spccial
array processor, optical disk, joystick and
full communications interface.

The manuals included in the package de-
tail the steps for carrying out the following
applications: basic image processing, shal-
low water mapping, land cover mapping
and monitoring, image rectification and
data integration, crop and forest condition
mapping, and land erosion mapping.

Data is transferred to the system by
means of floppy diskettes or, directly,
through serial data lines.

Considerable quantities of data already
exist on floppy diskette. The Australian
Landsat Station, for example, is to release
Landsat data on a floppy disk

Communications software in the package
enables subsets to be transferred between a
mainframe (or other PCs) and the Micro-
BRIAN PC by serial line.

The joint CSIRO/MPA team is working
towards the development of a complete
workstation environment for the Micro-
BRIAN system and the capability of com-
municating faster and more directly with se-
lected mainframes such as VAX and HP

Use

MicroBRIAN mathematically transforms
the digitally recorded measurements of light
in the four ‘spectral windows’ transmitted
by Landsat (as it passes over Australia
every 16 days) to reflect desired physical
properties, cg, water depth and vegctation.
It then re-codes them in colour to form
graphic maps.

It is a handy tool for monitoring land use
such as the development of rice crops. In
this respect, it would be a most useful and
relatively inexpensive acquisition for agri-
cultural co-operatives in countries like
China (which receive Landsat images). In
fact, a number of Chinese institutions have
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COMMUNIC ONS TOD

SHORTWAVE
LISTENING

The transmitting site at Sackville,
New Brunswick, which houses the
Radio Canada transmitters and was
first built in 1945,

Arthur Cushen

Have we got news for you! Yes sir! This compilation of news services available to the
shortwave listener around the clock could make you the most informed person on the block.
And for the really alert, we throw in a few other stories of stations and changes.

YOUR INTERNATIONAL NEWS SERVICE

in the April issue of this year we featured English News Around the Clock
from many countries which carry broadcasts on the high frequency bands.
This review of schedules malnly highlights the signals heard during the
daylight and early evening hours when listening in eastern Australia
(2000-1200 UTC). The frequencies listed are those which should give best
reception in Australia and New Zealand up to November, 1986. They should
remaln relatively stable, although In September a time change may affect
some broadcasts from European countries.

Times quoted in this selection of World News are in UTC (GMT) which is
10 hours behind Eastern Australian Standard Time and the frequencies
listed are in kilohertz.

Time

(UTC) Source Frequency (kHz)
2000 Radio Australia, Melbourne 6060, 6080, 7215
2000 BBC, London 7145, 7325, 9410, 9570
2000 RCI, Canada 11945, 15325

2000 Radio Damascus, Syria 7455, 9670

2000 IBA, Israel 9009, 9815, 11605, 12080
2000 RNZ, New Zealand 11780, 15150

2000 VOA, Washington 6040, 9760, 11760
2030 Radio Nederland, Holland 9715, 9895, 11740
2050 Radio Havana, Cuba 11720, 11790, 15300
2100 Radlo Australia, Melbourne 9580, 15160, 15240
2100 DW, West Germany 7130, 9765

2100 Radio Moscow, USSR 15130, 15155, 15385
2115 Radio Cairo, Egypt 9805

2200 BBC, London 6195, 9410, 9570 |
2200 RCI, Canada 9755

2200 AlIR, India 9595, 9910

2200 VOFC, Taiwan 11855, 15370

2200 VOT, Turkey 9560, 9730

2200 VOA, Washington 11760, 15185, 17740
2300 Radio Australia, Melbourne 15160, 15240

2300 Radio Moscow, USSR 15130, 15455, 17700
0000 BBC, London 9410, 9915

0000 AFRTS, Los Angeles 11790, 17765

0000 VOA, Washington 11760, 15185, 17740
0000 RNZ, New Zealand 11780, 15150

0100 RAE, Argentina 9690, 11710

0100 Radio Prague, Czechoslovakia 9630, 9740, 11990
0100 DW, West Germany 9546, 11785

0100 Radio Moscow, USSR 12050, 13635, 15140
0130 Radio Nederland, Holland 9895

0200 AFRTS, Los Angeles 11790, 17765

0200 Radio Australia, Melbourne 15240, 17795

0200 BBC, London 9410, 9915

0200 RCI, Canada 5960, 9755

0200 Radio Korea, Seoul 11810, 15575

0200 SR, Switzerland 9725, 9885, 12035
0215 Radio Cairo, Egypt 9475, 9675

0230
0300
0300
0300
0300
0300
0300
0315
0315
0330
0350
0400
0400
0400
0400
0400
0400
0415
0430
0500
0500
0500
0515
0530
0600
0600
0600
0600
0630
0645
0700
0700
0730
0730
0730
0800
0800
0800
0800
0830
0830
0830
0830
0830
0830
0900
0900
0900
0900
0900
0930
0930

RSI, Sweden

Radio Baghdad, Iraq

RCl, Canada

Radio Prague, Czechoslovakia
DW, West Germany

Radio Budapest, Hungary
VOT, Turkey

Radio Cairo, Egypt

RFI, France

Radio Dubai, UAE

Italian Radio, Rome
AFRTS, Los Angeles
Radio Australia, Melbourne
BBC, London

RSI, Sweden

SR, Switzerland

VOA, Washington

RFI, France

Radio Nederland, Holland
DW, West Germany

IBA, Israel

REE, Spain

RCI, Canada

Radio Dubai, UAE

BBC, London

VOA, Washington

Radio Moscow, USSR
RNZ, New Zealand

Radio Polonia, Poland
Radio Bucharest, Romania
AFRTS, Los Angeles
Radio Japan, Tokyo

Radio Prague, Czechoslovakia
Radio Nederland, Holland
SRI, Switzerland

BBC, London

BRT, Brussels

Radio Pyongyang, North Korea
VOM, Malaysia

Radio Prague, Czechoslovakia
Radio Nederiand, Holland
ORF, Austria

FEBC, Philippines

SRI, Switzerland

FBC, Finland

Radio Australia, Melbourne
BBC, London

DW, West Germany

Radio Japan, Tokyo

Radio Moscow, USSR
Radio Beijing, China

RSI, Sweden

9695
9565, 11750

5960, 9755

9630, 9740, 11990
9545, 9640

9835, 12000

9560, 9730

9475, 9675

9535, 9790, 9800
11730, 11940

9710, 11908, 15330
11790, 17765
15240, 17795

5975, 9410

9665, 9695

9725, 9885, 12035
6040, 7200, 9670
9550, 9790, 9800
9895

5960, 6120, 9690
7410, 9009, 9435
6055, 9630

7295, 9750, 11840
15435, 17775, 17830
7150, 9640, 11955
6040, 7200, 7325
15130, 15385, 17730
9620, 11780

6135, 7270, 9675
11940, 15250

6030, 11790

11955, 15230
11855, 17840, 21705
9630, 9715

6165, 9535

9410, 9510, 9640
9880, 15515

11830, 13650

15295

11855, 17840, 21705
9715

11840, 11945, 15410
11850, 15350

9560, 15305, 15570
15115

6040, 9655

6195, 15070, 15280
15185, 17715
11875, 15235
15130, 17730

9700, 11755, 15440
15390
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1000 AFRTS, Los Angeles 9530, 9590

1000 AIR, India 15335, 17875

1000 SR, Switzerland 15305, 15570, 17830

1000 VOV, Vietnam 9840, 12035

1030 Radio Nederland, Holland 6020, 9650

1030 SLBC, Sri Lanka 11835, 15120, 17850

1100 Radio Australia, Melbourne 6060, 7215, 9580

1100 BBC, London 6195, 11750, 15070

1100 VOA, Washington 6110, 11715, 15425

1115 Radio Tehran, iran 11790, 15084

1200 RCI, Canada 11855, 15440

1200 Radio Damascus, Syria 15345

1200 RNZ, New Zealand 6100, 9620

1200 Radio Tashkent, USSR 7340, 9650, 9715

1200 VOA, Washington 6110, 9760, 11715

ABBREVIATIONS

ABC Australian Broadcasting Corporation

AFRTS US Armed Forces Radio and Television Service, Arlington,
Virginia, USA

AIR All india Radio

BBC British Broadcasting Corporation, World Service

BRT Belgium Radio and Teievision Overseas Service (Beiglan
Radio)

DW Deutsche Welle, Cologne, GFR (West Germany); also known
as Voice of Germany

FBC Finnish Broadcasting Company (Radio Finland)

FEBC Far East Broadcasting Company, Manila, Philippines

HCJB Voice of The Andes, Quito, Ecuador

iBA Israel Broadcasting Authority

NHK Radio Japan

ORF Osterreichischer Rundfunk (Austrian Radio)

PNG NBC  National Broadcasting Commission, Papua New Guinea
(National Radio)

RBI Radio Berlin International, GDR (East Germany)

RCI Radio Canada International

REE Radio Exterior de Espana (Spanish Foreign Radio)

RFI Radio France International

RNZ Radio New Zealand

RSI Radio Sweden International

SiBC Solomon Islands Broadcasting Corporation

SLBC Sri Lanka Broadcasting Corporation

SRI Swiss Radio international

VOA Voice of America, Washington DC, USA

VOFC Voice of Free China, Taiwan

VvOG Voice of Greece

VOI Voice of Indonesia

VOM Voice of Malaysia

VON Voice of Nigeria

vOoT Voice of Turkey

vOov Voice of Vietnam, Hanoi

KILOHERTZ COMMENT

BRAZIL: An unexpected newcomer to
the use of Daylight Time in the South-
ern Hemisphere is Brazil, which com-
menced Daylight Time on 2 November
last and continued until 28 February
1986. According to a report in a BBC
World Information Bulletin, the adjust-
ment sought to reduce the consump-
tion of electric power at sunset and pre-
vent the powerlines from being over-
loaded during peak consumption
times.

CHINA: Radio Beijing, with transmis-
sion to Australia, has introduced the
new frequency of 15440 kHz for trans-
missions In English at 0830-0925 and
0930-1025 UTC. The second broad-
cast is a repeat and both transmissions
are available on the additional frequen-
cigs of 9700 and 11755 kHz.

DUBAI: The UAE Radio at Dubai has
replaced 9565kHz with 11940 for its
English broadcast from 0330 UTC.
The station opens with a broadcast in
Arabic at 0230 UTC and broadcasts
are also carried on the alternative fre-
quency of 11730kHz.

FRENCH GUYANA: An agreement is
in force between France ana China
for both countries to use one an-
other's facilities to improve their re-
ception in various parts of the world.

Radio France International, with
transmitters in French Guyana is
broadcasting in English to North

America at 0300 UTC on 11970,
11980, 15280 and 15445kHz. This is
repeated at 0400 UTC to the North
American west coast on 11980, 152-
80kHz, and at 0500 UTC on
9565kHz. The broadcasts of Radio
France International are carried on
Radio Beijing transmitters, 0100-0130
UTC when using 15450kHz in English
to Asia.

Radio France International has an-
nounced plans to build a relay trans-
mitter in Sri Lanka which will consist
of three S00kW transmitters. it was
Jeported earlier that Radio France In-
ternational and Deutsche Welle would
operate jointly from Trincomalee, but
Radio France has decided to build its
own relay base in another part of Sri
Lanka. The exchange broadcasts be-

tween Radio Beling and Radio
France International are on a trial
basis only, according to “Media Net-
work” from Radio Nederland.
INDIA: All India Radio broadcasting
from Delhi has been heard on
15335kHz in English to Australia
1000-1100 UTC. Two other frequen-
cies, 11810kHz and 17875kHz also
carry the transmission to this area,
while additional frequencies are used
to beam to North East Asia.
IRAN: Radio lran has signed an agree-
ment for the purchase of ten 500kW
shortwave transmitters with a Swiss
company. The acquisition will be over
five years and the transmitters will be
installed in three different areas of iran.
According to the BBC, “several far
away places and all countries in the re-
gion will be covered by shortwave
transmissions” from Radio lran. The
station broadcasts In English at
1930 UTC on 9022 and 9765kH.
IRAQ: Radio Baghdad is using
11750kHz for its broadcast in English
0300-0500 UTC. The altemative fre-
quency .of 9565kHz is also well
received.
NEW ZEALAND: Radio New Zealand
broadcasts to the Pacific at 1830-
2115 UTC on 11780kHz, 15150kHz;
2345-0145 UTC on 15150kHz; 0345-
0730 UTC on 11780kHz; and 0145-
0330 UTC on 15150kHz (Saturday
only). To Australia and Papua New
Guinea broadcasts are 2345-0145
UTC on 11780kHz; 0345-0730 UTC
on 9620kHz; 1030-1215 UTC on
6100kHz, 9620kHz; and 0145-0330
UTC on 11780kHz (Saturday only).
The broadcast includes “Good
Morning New Zealand"
Sunday/Thursday 1900-2100 UTC
with 'Morning Report’  1900-2000
uTC.
NORWAY: Radio Norway broadcasts
in Australia at 1000-1045 UTC on
9590, 15180 and 17715 kHz. The pro-
grammes are in Norwegian but on Sun-
day there is a 30 minute session in
English titted ‘Norway Today'. A further
service to Australia at 1200-1245 UTC
on 15165 kHz Is in Norwegian. e
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COMMUNICATIONS TODAY

SWEDEN: Radio Sweden internation-
al, Stockholm is using the frequency
11845kHz in Swedish at 0330 UTC,
and English at 0400 UTC. The ser-
vice to Australia at 0930 UTC in Eng-
lish and 1000 UTC in Swedish on
15390kHz  encounters interference
from the BBC in Hungarian on Sun-
day 0930-1030 UTC, and on other
days from 1000 UTC onwards.
TURKEY: The Voice of Turkey, An-
kara now broadcasts in English:
2100-2150 UTC, 2300-2350 UTC on
6105kHz, 7215kHz, 9560kHz,
9730kHz; 0300-0350 UTC on
9560kHz, 9730kHz with 9560kHz giv-
ing the best receotion.

USA: The Voice of America with
broadcasts originating from a studio
in Washington Is transmitting its pro-
grammes to the Far East mainly from
the transmitting site in the Philippines.
The service to Oceania has been

moved to other frequencies for pri-
mary reception, and the secondary
coverage provides some good sig-
nals. The broadcast 2200-0100 UTC
s now on 15305kHz and 17740kHz
with coverage also available on
9770kHz, 11760kHz, 15185 and
15290kHz. The evening service for
this area from 1100UTC is on
6100kHz and 11715kHz and addi-
tional  frequencies of 9760kHz,
16160kHz and 15425kHz aiso carry
this transmission.

This item was contributed by Arthur
Cushen, 212 Earn St, invercargiil,
New Zealand, who would be pieased
to supply additional information on
medium and shortwave listening. All
times quoted at UTC (GMT) which is
10 hours behind Australian Eastern
Standard Time; areas observing
Daylight Time should add a further
hour to these schedules. o

This collection of verification cards from Canada, includes one
commemorating the earliest CBC broadcast of the regional service from
Montreal in 1941, and verification cards from CBC stations in Vancouver and St
John's, as well as a variety of Radio Canada cards.
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NEW EXTERNAL SERVICES

Two African countries, Liberla and Zimbabwe, have announced plans for
external services. According to a BBC report the Zimbabwe Broadcast-
ing Corporation plans to beam for three to four hours a day to the Far
East, Africa and Europe, the Caribbean and South America. The project
is expected to cost $US9.5 million. ZBC has aleady applied to the
United Nations controlling agency, the International Frequency Registra-
tion Board, in Geneva, for a frequency allocation.

Liberia Is planning an external service which is being paid for by the
working population and a BBC report indicates that the head of state re-
cently forwarded a cheque of $US34,000 to the Liberia Broadcasting
System. The money was collected from the Forestry Development
Authority and represented a 25% salary deduction. This is the third
donation received by the Liberia Broadcasting System from workers’
organisations, an attempt to put Liberia on the map in the shortwave
broadcasting field.

RADIO CANADA REFURBISHES TRANSMITTERS

Radio Canada International, which commenced operation in December
1945 with three 50kW transmitters has recently replaced these with
three 100kW transmitters. It has aiso added five 250kW transmitters
over the period.

The new replacement transmitters are used mainly in the Northem
Canada service from Montreal. Radio Canada also used the facilities of
the BBC at Daventry for relaying programmes to Eastern Europe which
too have been upgraded with the installation of three new S0kW
transmitters.

Radio Canada uses its own Sackville transmitters as well as those at
Daventry to cover Europe and Africa with daily broadcasts in French
and English, originating from the Montreal studios.

When it opened, Radio Canada was unique in that the transmitting
site at Sackville, New Brunswick, was some 960km from the Montreal
studios. But the distance from the studio site has proved effective as the
ground area In marshy land gave Radio Canada an excellent signal
particularly to Europe and Latin America.

Here in the South Pacific, Radio Canada commenced a weekly ser-
vice on 6 July, 1947 broadcasting for more than 20 years, more fre-
quently towards the end of the period. Since discontinuing this direct
service, Radio Canada provides us with aliernative listening in the North
American service, and in the morning service to Africa in French and
English (heard during the afternoon in this area). From its Vancouver
studios Radio Canada has used Teleglobe Canada sateliite facllities to
beam “Canada This Week" in Japanese and “Canadian Joumal” from
Montreal for rebroadcast on Tokyo’s Nihon Shortwave Broadcasting and
Hong Kong Commercial Radio respectively.

Background to Radio Canada

The International service of the Canadian Broadcasting Corporation Is
operated on behalf of the people of Canada and is financed by annual
government grants.

The service was officially inaugurated on 25 February, 1945, and the
writer was appointed a technical monitor who could provide weekly in-
formation to Montreal about reception of Radio Canada in the South
Pacific. This monitor has also conducted monthly band surveys of selec-
ted shortwave bands for frequency occupancy information, so that Radio
Canada is aware of the other users of the shortwave channels at the
time it is broadcasting to North America.

The first programmes broadcast by the station were in English and
French aimed primarily at the members of Canada's armed forces
then in Europe. Later other languages were added and the scope of the
service broadened to give shortwave listeners around the world a pic-
ture of life in Canada and Canada'’s role in world affairs. The shortwave
transmitters at Sackville are also used to broadcast news and other pro-
grammes to people living in Canada's Far North, beyond the signal of
the domestic networks.

Broadcasts from Montreal to North America also provide secondary
coverage to the South Pacific with transmissions in English 0300-0330
UTC on 5960 and 9755kHz. The services to Africa in French 0500 UTC
and 0530 UTC and English 0516 UTC and 0545 UTC Monday to Friday
are broadcast on 6140, 7275, 9750, 11840 and 15180kHz. Broadcasts
on Saturday 2130-2200 UTC include “Shortwave Listeners Digest’
which is heard on 11945, 11960, 15150, 15325 and 17820kHz.

The “Shortwave Listeners Digest” is also heard on Monday in the
0300 UTC service conducted by lan McFarland and includes contribu-
tions on various aspects of radio listening. The address of Radio
Canada International is PO Box 6000, Montreal, Quebec, H2L 4SS,
Canada.




Gompact DMMS...

...With real testbench performance

Philips Series 18 DMMs give you a magic combination — no-
comprommuse testbench features and performance. packaged ina
choice of three cormpact. easily portable nstruments that are
always handy for lab, workshop or field use
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Our range of three models lets you select
exactly the functions you need for every
application and environment.
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Contact Philips Scientific & Industrial.

SYDNEY: Box 119
North Ryde 2113
Tel. (02) 888 8222
(Toll free (008) 22 6661)
MELBOURNE: Locked bag No. 5
Oakleigh South 3167
Tel. (03) 542 3600
(Toll free (008) 33 5295)

PHILIPS

RESIN MOULDED

TRIMMING
POTENTIOMETERS

Manufactured in Japan these miniature
trimming potentiometers offer a very
low cost alternative to cermet film
trimpots.

The moulded construction offers
greater resistance to solder heat and
flux interaction than normal types of
trimpot.

This makes them ideal for automatic
insertion, wave soldering and automatic
adjustment and cleaning processes in
accordance with the latest assembly
techniques.

* Pin spacing is based on the 5mm
industry standard grid.

* Supplied in plastic tubes for ease of
handling and storage.

% Volume delivery from stock in values
ranging from 200 OHMS to 1
MEGOHM.

TECHNICAL INFORMATION AVAILABLE ON REQUEST.

SOANAR ELECTRONICS PTY. LTD.

INCORPORATED IN VICTORIA
30-32 Lexton Road, Box Hill, Vic., 3128, Australia.

VICTORIA: 8950222 QUEENSLAND: 852 1133
N.S.W.: 789 6744 WEST. AUST.: 445 3611
STH. AUST.: 297 0811 TASMANIA: 316533
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Megabit EPROM

Intel is trying to ease the adoption by designers of higher den-
sity EPROMs by offering three architectures for its new 1Mb

part.

The chips are intended for cus-
tomers who need a clear upgrade
to the higher density, for those
who do not want to modify their
existing designs or for those
working on new designs that can
take advantage of advanced 16-
and 32-bit processors.

The three EPROMs consist of
the 27010, housed in a 32-pin
package and organised as 128K
bytes by 8 bits; the 27011, which
comes in a 28-pin package and is
configured as eight pages of 16K
bytes by 8 bits; and the 27210,
housed in a 40-pin package, or-

ganised as 64K words by 16 bits
each.

The 32-pin 27010 is suitable
for designers who are concerned
about an upgrade path from the
lower-density EPROMs to ones
with high densities. The lower 28
pins are directly compatible with
the existing Jedec 28-pin config-
uration.

The 28-pin 27011 page-
addressed memory is a direct re-

placement for the byte-wide
27513, a 512K EPROM.

The third EPROM, the 40-pin
27210 is designed to optimise the
capabilities of advanced 16 and
32-bit microprocessors.

For further information con-
tact Total Electronics, 9 Harker
Street, Burwood, Vic 3225.

Philips zero defects warranty for ICs

The Zero Defects Warranty im-
plemented by the Philips affili-
ate Signetics last August has
been extended from March this
year to cover all ICs produced
worldwide by the Philips group
of companies. Under the terms
of the warranty a customer who
finds a single defect in a batch
will be able to return the whole
batch to Philips for rescreening
or replacement.

The warranty applies immedi-
ately to all standard function ICs
manufactured after the imple-
mentation date. Customers have

a 30 day period to report a defec-
tive batch. The warranty covers
also application specific ICs
(ASICs), however cooperation
is required with the customer to
develop correct testing proce-
dures for each application.
Philips began a major quality
improvement program in 1981,
starting with the components
group, to eliminate defects by
designing them out of manufac-
turing and administrative opera-
tions. At that time, Philips
claims the IC industry average
outgoing electrical defect rate

ran at about 10,000 parts per
million; by 1985 the impact of its
program was such that it could
introduce the Zero Defects
Warranty. This contrasts with
the Japanese claim in 1981 that
manufacturers had achieved a
one defective part per million.
Nevertheless the Philips pro-
gram is now at the point where
continued improvement de-
pends increasingly on customer
interaction and cooperation.
The ongoing collection of field
data (and subsequent analysis)
and cooperation with major cus-

tomers are essential to the com-
pany’s ultimate goal of the Zero
Defects Warranty.

To stimulate industry-wide in-
terest, Philips will launch an in-
ternational IC promotional com-
paign from mid year. The cam-
paign will centre on the use of a
graphically-striking “0” symbol
accompanied by the words “one
standard, Zero Defects — from
people committed to quality”. A
similar campaign has already
been running in USA and in in-
ternational magazines under the
Signetics name.

12-bit A/D
converter

For the first time, the industry-
standard 574 12-bit analogue-to-
digital converter (ADC) is avail-
able on a single-chip.

It’s the industry’s first com-
plete 12-bit ADC to include a
microprocessor interface, clock
and reference on one chip. The
monolithic AD574A is a drop-in
replacement for its two-chip
predecessor, retaining perform-
ance specifications and pinout.
Because of its high resolution
and low price, the ADC is used
in data acquisition systems for
process control and test applica-
tions.

For more information contact
Parameters, 25 Paul St Nth,
North Ryde, NSW 2113.
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Auto insertion

components

Soanar now supplies pcb compo-
nents on bandolier tape from
stock.

Radial-lead capacitors will be
supplied on Smm lead-spacing
tape in ‘ammo’ packs. Ammo
packs have been chosen because
of the ease in selecting the cor-
rect polarity of electrolytic
capacitors and other polarised
components.

Tantalum, monolithic ceram-

ic, disc ceramic and polyester
capacitors will all be supplied on
radial tape.

Rectifier and signal diodes
will normally be supplied on
axial tape. However the radial
lead format is also available for
these components but on an in-
dent basis.

For more information contact
Soanar, 30 Lexton Road, Box
Hill, Vic 3128. (03)895-0222.

Last from Motorola

Motorola has announced it is
now taking the last orders on a
large number of older data con-
version circuits. The company is
phasing out these components as
part of a strategic shift of re-

sources to its new line of video-
speed data conversion devices
based on its MOSAIC process.

The following parts will ‘be
phased out over the next two
years.

BRIEFS

Two colour LED key switches

Alps Electric Co has increased its range of TACT switches to
include a built-in 2-colour (red and green) LED. The KEP
series switch is 8 x 7 mm, dustproof, featuring a soft ‘click’,
and comes ‘snap-in’ for direct pc board mounting. The switch
is distributed by Autotronics, 1/3 Marshall Rd, Kirrawee,
NSW 2232. (02)521-3711.

CMOS real time clock

The ICM7170 is a CMOS real time clock with automatic
switchover to battery backup circuitry on-chip. It features a
128 year calendar which automatically compensates for leap
years. It is only necessary for the user to enter the date and
time. This clock from Intersil is available from R&D Elec-
tronics in Sydney and Melbourne.

Miniature trimmer capacitor

Murata has introduced a new compact range of trimmer
capacitors, the TZ Series Trimcap. These caps are less than
5 mm in height with axle-less contraction and recommended
by Murata “for excellent linear TV and capacitance drift”.
For further information contact IRH Components, 32 Parra-
matta Rd, Lidcombe, NSW 2141.

Jap semiconductor data manuals

Imark has copies of the 1985 CQ Data Manuals on transistors,
transistor substitution, diodes, FETs, op-amps, linear ICs,
TTL ICs, CMOS ICs and memory ICs. Other manuals in the
range include the “Power & Industrial Manual” and “Inter-
face IC/Device Manual”. Imark is at 167 Roden St, West Mel-
bourne, Vic 3003. (03)329-5433.

EEPROM with floating gate

The first model Siemens EEPROM which can be operated
from a 5 V supply is now available. The SDA 2506 with 1024-
bit (128 x 8) non-volatile memory can store data for over a
decade, operating at low loss with a current draw below
5 mA. Siemens is at 544 Church St, Richmond, Vic 3121.
(03)420-7204.

Motorola SMD

Motorola is offering 10 new bipolar and three new TMOS
power MOSFET’s. These new transistors come in a DPAK,
the first power package designed for surface-mount applica-
tions. The DPAK offers a reduction in the size of the printed
circuit board, the use of both sides of the pcb, the elimination
of pcb through-holés and the ability to reliably handle power
levels of over 1 watt.

PRODUCT DESCRIPTION ORDERS BY

MC1405 A/D SUBSYSTEM 31/ 3/86 SMD guide

MC1550G RF/IF AMPLIFIER 31/12/86 A booklet entitled A Basic Guide to Surface Mounting of
MC3510 10-BIT DAC 31/12/86 Electronic Components is available free from National Semi-
MC3410,C 10-BIT DAC 31/12/86 conductor. The booklet defines the types of surface-mount
MC3512 12-BIT DAC 31/12/86 packaging and covers such topics as wave soldering, solder
MC3412 12-BIT DAC 31/12/86 paste reflow, mixing surface-mount and insertion-mount, sur-
MC6890 8-BIT MPU DAC 31/12/86 face-mounting on both sides of a pc board, pc board design
MCI10315L 7-BIT ADC 31/12/86 for surface-mounting and rework of surface-mounted compo-
MC10317L 7-BIT ADC 31/12/86 nents. It also includes an appendix with dimensions of sur-
MC1506L 6-BIT MULT DAC 31/12/86 face-mount package types available and a directory of compa-
MC1406L 6-BIT MULT DAC 31/12/86 nies supplying surface mount process equipment, supplies and
AD562 12-BIT DAC 30/ 6/86 Services.

ADS563 12-BIT DAC 30/ 6/86
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WHY BEYSCHLAG IS NO. 1

No. 1 Because each & every BEYSCHLAG film resistor is the product of 55 years of German
research & development.

No. 1 Because BEYSCHLAG’s quality control program is the most stringent in the
world.

No. 1 Backed up with a 25 year guarantee on every component.

No. 1 in Australia, No. 1 throughout the world.
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METAL FILM RESISTORS

All values of resistors availahle from:

CRUSADER ELECTRONIC COMPONENTS PTY. LTD.
81 PRINCES HWY, ST. PETERS NSW 2044 Phone 519 5030 516 3855 (3 Lines) 519 6685 Telex 123993
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APPOINTED DISTRIBUTORS:

SYDNEY GEORGE BROWN & CO, PTY. LTD. PHONE 5§19 5855 GEOFF WOOD ELECTRONICS PTY. LITD. PHONE 810 6845
WOLLONGONG MACELEC PTY. LTD. PHONE 29 1455 CANBERRA GEORGE BROWN & CO PTY. LTD. PHONE 80 4355
NEWCASTLE NOVOCASTRIAN ELECTRONIC SUPLIES PHONE 61 6055 MELBOURNE R.P.G. AGENCIES PTY. LTD. PHONE
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SUPER Il VZ200
MODIFICATION

Matthew Sorell

The VZ200 computer was one of the earliest of the really
cheap, low performance computers on the market and as
such it gained a loyal following. Over time, however, it's
started to look a little too down-market. Its memory is
ridiculously small, its keyboard is horrible and it lacks a
number of features other computer users take for granted.

THERE ARE TWO solutions to this prob-
lem. One is to throw it away and buy a
Microbee. The other is to be a bit more ad-
venturous and see what can be done with
the old carcass. In this project we show you
how to increase the memory, fit a new key-
board, make it run faster, upgrade the
power supply and provide a resect facility.
You may carry out any or all of these modi-
fications, as time, experience and inclina-
tion allow. It’s called the Super 11, for want
of a better name.
Keyboard

The keyboard used in the prototype was a
Digitran Golden Touch keyboard from
Dick Smith. It was dirt cheap, as the keys
had been coated with solder mask. Having
cleaned and tinned the connections, it was
as good as new. Another suitable keyboard
is the Microbee.

If a numeric keypad is available, then this
too can be connected, by means of the extra
switches in parallel with the ones on the
keyboard. On the prototype, the keypad in-
cluded the digits O to 9, a period (.) and a
RETURN key. If switches are not marked
correctly, (eg, with graphic symbols), then
these can be simply re-marked.

To start, remove any interface board
from the keyboard. If the keys are a part of
this board simply disable the interface cir-
cuit by cutting any tracks to it. By cutting
tracks (on a pcb-based keyboard) and link-
ing keys together, arrange the keys to form
the matrix shown in Figure 1. With a key-
board using separate keys (eg, the Micro-
bee), simply use wires to hook the keys to-
gether.

Extra keys, such as SHIFT-LOCK, LINE

FEED or ESCAPE, should be left uncon-

Project 687

nected or removed if possible. On the
prototype, only 58 of the 101 keys were
used, the rest were removed and the holes
covered with black insulation tape.

Additional keys such as a numeric key-
pad, can be wired in parallel with the key
they correspond to. Shift keys should be
wired in parallel.

Most keys will not be correctly marked
for the VZ200. If this is the case, use Liquid
Paper or similar to cover over the incorrect
mark, and also over blank areas where a
marking is required. Mark the key required
by using a black pen or thin permanent
texta.

If the keyboard is for the VZ200, then in-
vert the colours or the graphics symbols on
the keys (ie, black to white or vice versa).
On the VZ300, the symbols have been cor-
rected to the BASIC ROM. The colours can
be marked on the keys 1 to 8 using the ap-
propriate coloured permanent marker.

Control keys can be marked. On the
prototype, only the control words for keys 1
to 8 were marked (ie, CSAVE/ CLOAD/
CRUN/ VERIFY/ LIST/ RUN/ END/ NEW). In
addition, cursor control arrows, INSERT
RUBOUT, BREAK and INVERSE should be
marked. Other keys may be marked, de-
pending on your requirements.

When all the marking is complete, gently
wipe each key with clear nail-polish. This
protects the marking from being rubbed off,
and provides a nice, silky finish to each key,
if it is applied correctly!

Now that the keyboard is to your satisfac-
tion, decide on the connector to be used.
The prototype used a 16-pin DIP plug and a
16-pin IC socket. This is reasonably flat,
and so can be mounted on the underside of
the computer, but the IC socket is ex-
tremely hard to keep secure. Alternatively,
a 15-pin D-connector can be mounted on
the top of the computer (making sure it will
fit when the lid is closed!), without the
power supply connections.

Open the computer by removing the six
back screws. Remove the four screws hold-
ing down the main pcb. Locate the 16 con-
nections to the keyboard. Solder a wire on
the track side of the pcb to each pad (see
Figure 2). If +5V is required rather than the
LED power signal, this can be obtained
nearby. If no power indicator is required,
the last two pads can be left without the
extra wires.

Wire these new wires to the connector as
shown in Figure 2. If a 16-pin DIP socket is
used, cut a hole to suit in the bottom of the
case, and use whatever you can to keep it
there (Araldite, silicone rubber, plastic ce-
ment, etc). A 15-pin D connector can be
mounted on the top of the case behind the
“200” in the insignia. Make sure that the
wire used is long enough, so that the case
can be closed easily. In order to minimise
wear, silicone rubber was smeared over the
connections.
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Project 687

[ PARTS LIST — ETI-687

-

MEMORY BOARD

Capacitors:

47u, 10V electrolytic
100n ceramic or similar

Plugs and sockets:

16-pin IC socket (for IC1)
..24-pin IC socket (for IC2)
28-pin IC sockets (for
IC3-6)

15-pin Utilux socket (for
main pcb) :

15-pin Utilux plugs (for both
RAM boards)

Miscellaneous:
ET-687 pc board; wire.

Price estimate: $60

KEYBOARD

Keyboard to suit: see text;

Socket and plug top suit: see text;

Wire;

Silicone rubber (optional);

Liquid Paper,

Black pen or thin permanent texta;

Coloured textas — green, yellow, blue, red, buff,
cyan, magenta and orange;

Clear nail polish.

RABRRRESERERY

s3Eez323555333 ‘BN
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Make up a cable from the keyboard, con-
necting the signals as shown in Figure 1 (ie,
DO-DS and A0-A7) to a suitable 15- or 16-
pin connector. An LED may be connected
across the power and 0V signals, if a 16-pin
connector is used and these signals have
becn wired in place internally. The power
signal, if replaced with +5V, may be used as
desired.

Check your wiring. When everything ap-
pears to be correct, reassemble the comput-
er, plug in the power and the video plugs
only, and turn on. If the computer gives the
correct sign on message, then all is well.
Check that all the keys on the normal key-
board function correctly, then plug in the
new keyboard.

If everything has been wired properly,
then the new keyboard should work . If the
machine crashed when power was applied,
reopen the box and look for both short and
open circuits on the pcb. A multimeter is
handy here. If the keyboard does not work,
check your wiring.

You now have a keyboard to your
satisfaction!

Memory
The new memory board replaces the

standard 6K of the VZ200 with 34K of static |

RAM.

The design is relatively simple, using only
five random access memories and an ad-
dress decoder IC. This is because of the use
of high density static RAMs which require
almost no interfacing (unlike dynamic
RAM, which requires multiplexed address
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Memory board.
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The completed keyboard with the computer beneath.
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lines plus refreshing) and are thus extremely
easy to use. Two types are used: one 6116
2K RAM and four 6264 8K RAMs.

The peb is single-sided and uses links in
order to lower the cost. The board plugs in
where the original board was fitted. Unfor-
tunately, as sockets are used (the cost of the
ICs makes this necessary), there is no room
for the rf shield, however, I have found that
there is no perceptible difference in the
noise levels radiated by both shielded and
unshielded computers.

34K is the maximum addressable RAM
space in the VZ200 memory map. The ex-
panded map looks like this:

0000-1FFFF: BASIX ROM 0

2000-3FFF: BASIC ROM 1

4000-67FF: reserved for ROM (eg
DOS/RTTY etc)

6800-6FFF: input/output latch

7000-77FF: video RAM

*7800-7FFF: 2K user RAM (6116)

*8000-9FFF: 8K user RAM (6264)

* A00O-BFFF: 8K user RAM (6264)

*C000-DFFF: 8K user RAM (6264)

*E000-FFFF: 8K user RAM (6264)

All peripherals are compatible with this
set-up (except, of course, for memory ex-
pansion modules).

To begin check that the pcb has been
drilled correctly and that there are no short
or open circuits (a lens is handy). Solder in
the eight links first. It is a good idea to use
single-strand insulated wire, as some wires
come very close to other contacts.

Now solder in the two 15-pin Utilux
plugs. These require Imm holes instead of
the 0.8mm holes elsewhere. Then solder in
the six IC sockets which are crammed to-
gether rather tightly in order to reduce
board size, so be careful. The bypass capaci-
tors should now be inserted. Take care with
C1, the electrolytic. Check the board and
put it aside (no ICs yet!).

Attack the VZ200. Remove the six back
screws, lift the lid carefully (the keyboard
will still be connected) and remove the four
screws holding down the peb. Desolder the
main switch and the speaker (note the
wires), and desolder the four lugs of the rf
shield from the earth tracks. On the top, re-
move any braid to the rf shield then remove
the shield. Behold! The RAM board is vis-
ible. Cut the short cables leading to the
RAM board from the main pcb, remove the
insulation and desolder each. wire.

The contacts must be cleaned so that the
connector can be inserted. | used a solder
sucker, desoldering braid and a needle to
clear the holes. Be careful! Overheating
does wonders to the main pcb. 1f you lift
any track, put in a link to replace it.

Insert the two 15-pin Utilux sockets to
the main pcb. Check for lifted tracks. At the
moment the computer will not work. In case
anything goes wrong, it is a good idea to fitp
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HOW IT WORKS — ETI-687

MEMORY BOARD

The RAM ICs require a simple TTL power
supply. The data pins are connected di-
rectly to the data bus, as are the address
lines. WRITE ENABLE Is connected to the
Z80 WR signal, and the OUTPUT ENABLE |s
connected to the RD signal. The 6116 Is se-
lected by an address decoder on the maln
pcb. The 6264s are selected through the
74LS138.

When MREQ is low and A15 is high, the
74LS138 will decode one of four combir»-
tions, depending on the status of A13 and
A14. These signals are sent to the 6264s to
enable the correct IC.

When any of the ICs_are enabled (CS
goes low), and a WR or RD signal is valid,
the data bus will go out of tristate mode
and either read data from the 280 data bus
into the address indicated on the address
lines, or write data from the address on the
address bus to the data bus. No other inter-
facing is required.

The decoupling capacitors are required
for the stability of the power supply, as in-
ductance occurs on the pcb with the power
tracks.

KEYBOARD

The keyboard s continually scanned for
any keys pressed. All address lines (A0-A7)
are held low while the data bits (D0-D5) are
checked. If any are found to be low then the
computer knows that a key has been
pressed and checks each address by hold-
ing the single address line low, and check-
ing the data bits. SHIFT and CONTROL keys
are also checked, and are used to derive
the finai character code.

Utilux connectors to the 6K RAM board for
testing. To do this the holes must be wi-
dened to Imm. If you do this, now is a good
time to check that the computer still works
by plugging in the 6K board, reconnecting
the power and the speaker and turning on.
If the normal message appears, then pro-
ceed, otherwise check the main pcb for
short and open circuits (a lens and/or a mul-
timeter is handy) and good luck!

If all is well, insert the ICs into the new
RAM board making sure they are inserted
correctly then plug the board into the sock-
et, making sure that all pins are in the right
place. The board will not fit flatly into the
socket because two RAMs get in the way,
however the contacts are satisfactory.

Apply power. If the message appears (it
will take longer than normal), then all is
well. If not, check everything. Once again,
good luck!

Once everything is working, screw down
the main pcb and replace the back of the
box. Test once more. Your VZ200 has 36K
of RAM (including video RAM) . . . more
than most home computers on the market!

Some other modifications

1. If the video signal wavers, then correct
the clock speed by adjusting the variable
capacitor by the 74L.S04 on the main pcb.
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(See Figure 3 for the VCZ200 location. In
the VZ300, the variable capacitor is located
inside an rf shield to the right of the CPU.
In both cases, a hole has been punched in
the rf shield for access.)

2. The CPU can run at 4.433MHz by lift-
ing pin 6 of the Z8OA CPU and adding the
clock circuit shown in Figure 4. The switch
can be mounted on the top of the box. The
speed change will affect tape operation, as
this is controlled by the CPU. However,
disk operations are unaffected and most
programs will run somewhat faster. Do not
change over the switch, however, unless the
WAIT switch (see below) is depressed sim-
ultaneously, or no power is applied. The
Z380 does not like its clock signal to be inter-
fered with!

3. WAIT. Providing that no dynamic
RAM is used (apologies to VZ300 and com-
mercial RAM module users as these de-
pend on the CPU for refresh signals), a
pushbutton between pin 24 of the Z80 and
ground will cause the CPU to halt while the
key is depressed. Not only will this help the
speed change circuit above, but the CPU
can be stopped at any time (even at a critical
stage in a game!) without affecting the soft-
ware (except that dynamic RAM will clear).

4. RESET. Locate the 10nF capacitor on
the 74L.804 (see Figure 3; this is the same IC
as is used for the clock signal). Connect a
pushbutton across this capacitor. When the
button is depressed, the capacitor will dis-
charge, causing a reset signal on the CPU.
This has the advantage of resetting without
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KEYBOARD SOCKET CONNECTIONS The memory board mounted upside down inside the VZ200 case
Socket: SK7/SK9/SK11  SKB/SK10/SK12 -
Pin Number:
1 A15 MREQ
2 A13 A12
3 A14 A1l
4 +5V A7
5 A8 A6 .
_— 6 A9 AS 5.
7 WF A4
8 AD A3
9 A10 A2
10 78XX Al
11 D7 AD
12 D6 DO
13 D5 D1
14 D4 D2
15 D3 GROUND
losing the memory, although all the pro-
gram pointers will need to be adjusted. It is
also somewhat kinder to the computer than
turning off and on again.
5. Power supply. I have found that the
power supply runs far too hot for my liking.
Therefore, | mounted a 78H0S5 on a heat-

sink on the top right of the case, removed
the present 7805 and heatsink, and wired
the 78HO5 in its place. Not only does the
computer now run cooler, it no longer packs
up when all my peripherals are connected!
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NEW TO AUSTRALIA

For many years Allen-Bradley have
offered Diode Arrays within the
context of a customised Network
manufacturing facility. Now we are
able to offer Australian industry a
complete range of Single in Line
Standard Diode Arrays as well.
This new range will enhance our
established thick film custom and
standard networks and hybrids.
By using new design and
manufacturing techniques we have
been able to incorporate the most
commonty requested standard
Diode applications into an easy-to-
use, compatible and cost-
competitive package.
Allen-Bradley is a world leader in
electronic components manufacture,
the performance, quality and
refiability of our products has earned
us that reputation.

ALLEN-BRADLEY

A Rockwell International Company
Design excellence and quality in the best tradition.

Allen-Bradley

STANDARD
Diode Arrays

There are 3 types available - all are based on
equivalents of the IN4148 high speed Diode.

TYPE A, Common Anode - up to 18 Diodes - 19 Pir,- *4a~
TYPE C. Common Cathode - up to 18 Diodes - 19 Pins Max.
TYPE!. Isolated Diodes - up to 10 Diodes - 20 Pins Max.
Standard conligurations are from 7 to 20 Pins on 0.1"
(2.54mm) spacing. Maximum package height is 7mm

Allen-Bradiey Standard Diode
Arrays feature:-

e Compact Size.

® 710 20 Pins Single in Line.

® Variety of configurations.

® Thermal tracking between
Diodes.

® Improved operating
temperature -40°C to +125°C.

® Epoxy resin conformal
coating.

® %% Alumina Substrate.

Contact your nearest Allen-Bradley
Electronic Components Sales Centre
today, we can promise you fast
delivery on these new Standard
Diode Arrays.

VIC. 37 Chapman Street, Blackbum, 3130. Ph, 899 0335
N.S.W. 22 Parramatta Road, Lidcombe, 2141. Ph. 648 2652
QLD. 1925 Logan Road, Upper Mt. Gravatt, 4122, Ph. 343 7900

W.A.P.O. Box 23, Subiaco, 6008. Ph. 387 1702

S.A K. D. Fisher, P.O. Box 170, St. Marys 5042. Ph. 277 3288
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CHIP SPECIALS

World modem chip $27.50
Speech chips

HEAT SHRINK TUBING PACK

A handy pack of various sizes and lengths
Black and colours. ldeal for tidying up cable
ends and a thousand and one other
applications $8.65

Yes we’re practically back to normal in our new,
enlarged premises. So come and try some
of these specials -

CONNECTORS

CTS256-A-2 $28.00
SPQ 256-A-2 $15.95

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

specialisin

DATA BOOKS

As we always say - be quick because our
supplies are limited.

National Semiconductor

TEMPERATURE SENSOR

The ADS90JH is a 2-wire current output
temperature sensor giving a linear current
output proportional to temperature Ideal
for many temperature measuring and
control applications. See ETI June 83. $5.95
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Advanced Bipolar Logic $ 9.95
High Speed CMOS $ 7.50
Data Conversion $15.00 —
D-Types interface $15.00 -
DB25 Chroine-plated plastic Linear Applications (1980) $16.00 NOW
RFI backshell $ 195 Linear Supplement $ 950 lo) YOU CAN SEE WHY
DB25P plug $ 2.50 Logic Vol 2 $20.00 UR SLOGAN IS
ggggs;?‘?k?gl - 2 3'38 Motorola ‘WOOD FOR CHIPS”
right angle plug . From the commonest NAND gates and
DB25 right angle socket $ 4.50 In_terface| 4 y bS5 BC107's right through to microprocessors
Centronics 36 way male Iémear:n nterface NEW! $15.00 converters and peripheral chips, Geoff's !
'Dwn:; backshe(I,I » t 2 3% chottky Fione probably got the semi’ you're looking for
' C 34 way car ge connector - 5.00 Tl and he can also give you technical advice
EC cord set : High Speed CMOS NEW! $12.00 on it too!
IBM/Centronics cord set (2m) $21.70 W | inear & Interface Applications |
vol 1 EWI § 595 i
Vol 2 NEW! $ 595
MULTI-TURN POTS Linear NEW! $15.00
For applications requiring realty precise Memory & Supplement NEW! $15.00
adjustment you couldn't beat these panel Opto-electronics NEW! $15.00
mounted ten turn pots. TTLVol 1 NEW! $15.00
Upto50k $12.50 Vol 3 NEW! $15.00
100k $17.50 Vol 4 NEW! $15.00

added more volumes to our

(02) 427 1676

229 BURNS BAY RD. TWX 71996
(CORNER BEATRICE ST.) P.0. BOX 671

OR CASH CHEERFULLY ACCEPTED

g in electronic components for the professional and hobbyist.

- X .
EXPANDED DATA LIBRARY

For the benefit of personal callers we've
comprehensive set of data books for you

to peruse. Check the specs or look for
possible substitutes before you buy!

GEOFF WOOD ELECTRONICS P/L

INC IN NSW

LANE COVE WEST N.SW. LANE COVE N.SW. 2066
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Project 174

of your TV set!l!

Get the equivalent of a rubidium
frequency standard by draping
a piece of wire over the back

. i (R
NAL
PESENT

FREQUENCY
STANDARD

Neale Hancock

NO, THE ABOVE statement is not an ETI
attempt at humour nor is it a figment of our
imaginations. Believe it or not your humble
television can provide an extremely stable
and accurate reference frequency. You may
ask “Oi, what’s with the wire then?” (or
words to that effect). Well that acts as a
transducer to pick up electromagnetic radia-
tion from the back of the set.

Normally you would need to spend thou-
sands of dollars to achieve accuracy beyond
the parts per hundred thousand you expect
from ordinary meters. With this simple
project, an extremely accurate 1MHz sig-
nal can be derived.

The horizontal deflection in the picture
tube is achieved by applying voltage to the
yoke at a frequency of 15.625kHz. These
pulses are decoded by the receiver from the
signal sent by the television station. The
high voltage is provided by the extra high
tension (high voltage) section of the TV set.
Therefore, the eht scction has a very strong
electromagnetic field of 15.625kHz pulses
around it.

The 15.625kHz pulses generated at the
television station are derived from a ru-
bidium standard (or will regularly check
against one) thus they are very stable and
very accurate. They provide the reference
signal for our frequency standard.

Circuit overview

The electromagnetic radiation emitted by
the eht section is transformed into electrical
pulses by the loop of wire. These pulses are
then conditioned and buffered providing a
useful reference signal. When they are of an
adequate level, the puises £o into a CMOS
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The inside view.

4046 phase-locked loop (PLL). The internal
oscillator of the PLL is set to run at IMHz
and is locked to the incoming 15.625kHz
reference signal.

When the PLL is locked to the reference
signal, its internal voltage controlied oscilla-
tor (VCO) has the same stability as the
reference. Therefore the outgoing 1MHz
signal will be as stable as the 15.625kHz
reference except for some PLL jitter. The
jitter is due to the VCO of the PLL drifting
slightly then re-locking onto the refcrence.
This jitter can be minimised by careful se-
lection of components.

Construction

Before you commence construction. ex-
amine the tracks on the pc board for breaks
and bridges. First of all, put in the wire link
located next to IC4 then put in all the

capacitors and resistors making sure that

the electrolytic capacitors are polarised
correctly.

Mount the diodes and transistors, but
check their orientation against the overiay
first. Except for the voltage regulator, all
the 1Cs are CMOS so take care not to touch
their pins when putting them into the board.
Also check the orientation of all the ICs
against the overlay before you mount them.

The case can now be drilled out, and then
sockets, LEDs and pc board mounted in it.
Finally connect the sockets and LEDs to the
pc board using short lengths of hookup
wire, but check the polarity of the LEDs.
To reduce the chance of having stray signals
bouncing around the case, shielded cabie
should be used to connect pc board to the
output socket. Also make sure that the
input socket is insulated from the case to
prevent a short circuit between it and
ground.

>



THE BROADCAST TIME BASE

Because broadcast television studios pro-
duce a great many hours of video pro-
grammes that may need to be edited or
mixed with other programmes at any time, it
is vital that they have a very accurate time
base or synchronising signal.

A few commercial stations and the ABC
use a rubidium frequency standard with an
accuracy of something like one part in one
hundred billlon. Most stations that don’t
have a rubidium standard will have an oven
controiled crystal oscillator and will regu-
larly check it against a station with a ru-
bidium standard.

In Sydney the four VHF stations regularly
compare their 4,433,618.75 hertz colour sub-
carrier agalnst other stations and in virtu-
ally all instances all four are within one or
two hertz of each other.

The only possible exception is that a bad
video tape edit can sometimes cause a
momentary phase error In the broadcast
signal.

It you need the highest possible accuracy
trom this project then don’t use it on some-
thing with a lot of video tape edits like ad-
vertising.

The system of using broadcast television
signals as a frequency standard is so reli-
able it is used in the US by many registered
iaboratories. Each month the US National
Bureau of Standards publishes a frequency
offset for each of the networks.
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HOW IT WORKS — ETI-174

The incoming signal is filtered by C1, and
R1 to remove any high frequency noise. The
tiltered signai then goes to the base of Q1.
Providing this signal has enough level to
turn Q1 on, the output from Q1 will be able
to drive the inverting buffer iC1a. The signal
is now at a high enough level to drive the
input of the phase-locked loop, IC2. To
show that this signal is present, LED1 is -
luminated via IC1b.

The combination of R8, R9, and C5 sets
the internal VCO of the phase-iocked loop
running at 1MHz. The ratio of R8 to R9 is
optimised to minimise jitter. So that the in-
ternally generated 1MHz can be compared
with the 15.625kHz reference, it is divided
by 64. To do this, six stages of a 4024
CMOS counter are used.

To show that the VCO is locked to the
reference, the lock detect output is used to
illuminate LED2 via IC1c. The locked 1MHz
signai goes to the output socket via the npn
transistor, Q2. The voltage regulator IC4
and capacitors C8 and C9 supply the clrcuit
with a stable 12 volts dc.

15-20Vdc IN
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15.625kHz IN
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PARTS LIST — ETI-174

e s
Resistors............. ....al 5%, YaW except for R8
and R9 which are metal
fitm YaW

Capacitors
[0 CNra—=— 47p ceramic

...... 10N greencap
...0.47n 25V electro
...4p7 25V electro
...100p polystyrene
... 1p 25V electro
...100n greencap

... 1000 25V electro

... 1N4004
red 5mm
BC547
.4093

Miscellaneous

ETI-174 pc board; 41x68x130mm zippy DOX:
female RCA socket; 4mm socket with binding
post; shielded cable and hookup wire; Scotchcal
or other front panel.

Price estimate: $21
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Testing

After assembling the pc board, carefully
examine it for solder bridges and misplaced
components. Connect up a power supply to
the frequency standard, this power supply
can be between 15 and 20 volts and can be
in the form of a battery, a plugpack or even
a lab power supply. When the power is ap-
plied the output from the regulator should
be around 12 volts. If this is not so look for
short circuits around the supply rails.

If you want to perform an initial check on
the PLL to see if it is operating correctly
you can set it free running. This is done by
shorting the VCO inhibit pin (pin § of IC2)
to ground with a short (no pun intended)
length of wire. The frequency at the output
of the frequency standard should be be-
tween 700kHz and 1IMHz (the one I tested
oscillated at 850kHz).

Setting up and operation

When mounting the wire on the back of
the TV set select the channel whose picture
is clearest and most stabie. This will provide
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the cleanest signal to put into the frequency
standard. The vertical hold must be stable,
If the picture ‘rolls’ then the reference fre-
quency going into the frequency standard
will be incorrect.

To pick up the strongest signal from the
back of the TV, it is best to make three
loops each about 12cm in diameter in a
length of insulated wire. This should then
be taped to the area at the back of the TV
set which emits the strongest electro-
magnetic field. This area is near the eht sec-
tion of the television and as I mentioned at
the beginning of the article, this is where the
field is strongest.

To find the place where the field is
strongest you can use an ac reading analog
multimeter with one end of the wire loop
connected to the positive (or red) probe and
the other end left free. As the wire loops are
moved around the back of the set the needle
on the meter will be at its maximum deflec.
tion where the field is strongest. If you do
not possess an analog multimeter a digital

multimeter will perform the same task as
long as it has a 2Vac range. However, you
will have to move the wire loops to a posi-
tion then let the meter settle before you
take the reading. This is more time consum-
ing than using an analog multimeter, but it
gives the same result.

Once you have found the area where the
field is strongest, and taped the loops there,
connect the end of the wire to the frequency
standard. The ‘signal present’ LED should
illuminate followed shortly by the ‘lock’
LED. When the ‘lock’ LED comes on the
frequency standard has stabilised and is
ready to use.

If the ‘signal present’ LED does not il-
luminate then there is not sufficient field
present. To remedy this, move the wire
loops until the LED comes on. If this does
not help add more loops to the wire or make
the loops bigger. If the ‘lock’ LED does not
come on, check that the PLL is operating
correctly using the procedure mentioned in
the “Testing” section. Y



THIS VERSATILE CRO!

suitable for education, hobby or service

. YOUR PRODUCT
X YOUR BUSINESS
X YOUR EXPERTISE

If Telecom is privatised, its ‘Buy
Australian’ policy would disappear
overseas along with Australian
expertise.

-
ENDANGERED SPECIES

Further information: AUSTRALIAN TELECOMMUNICATIONS EMPLOYEES' ASSOCIATION
PO Box 472, Cariton South, 3053.
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EXTENDED
UNTIL JULY 31

Entries must be with us by July 31.

Send your entry to:ETI CRO Competition
PO Box 227 Aeicibee

Waterloo NSW 2017 P/code
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The Hung Chang Dual-trace
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Project 1601

RS232 FOR
COMMODORE

A simple project to give your Commodore RS232

compatibility.

Al s Vel pgrig H 4 K B w %

Commodore user /O pont.
TABLE 1a. HOST MODE TABLE 1b. TERMINAL MODE
RS232 USER 'O RS232 USER /O
PIN FUNCTION PIN No PIN FUNCTION PIN No

1 GROUND Al 1 GROUND At

2 TRANSMIT M 2 TRANSMIT M

3 RECEIVE B,C 3 RECEIVE B,C

4 READY TO SEND D 5 READY TO SEND H

5 CLEAR TO SEND K 4 CLEAR TO SEND H

6 DATA SET READY L 20 DATA SET READY L

7 SIGNAL GROUND Al 7 SIGNAL GROUND A

8 DATA CARRIER DETECT H 8 DATA CARRIER DETECT DK

20 DATA TERMINAL READY E 6 DATA TERMINAL READY E
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Neale Hancock

THE COMMODORE 64 and VIC 20 home
computers are extensively used by hobbyists
and hackers alike but they suffer one major
shortfall: their incompatibility with hard-
ware from other manufacturers. Commo-
dore users can’t connect with non-Commo-
dore peripherals even though they might be
better, cheaper or not yet available from
Commodore.

Commodore’s decision to make the Com-
modore 64 and VIC 20 home computers
compatible only with Commodore peripher-
als may have made good marketing sense to
the manufacturer, but has been a pain in the
posterior to Commodore users.

The main reason for the Commodore’s
lack of compatibility with other hardware is
the lack of an RS232 serial port. Sure, Com-
modores have a serial port in the form of a
6-pin DIN connector, but the information
which comes out of this port does not con-
form to the RS232 standard.

RS232 is the standard format for serial in-
formation exchange by microcomputers, so
the lack of one is a serious problem.

The ETI-1601 utilises the Commodore’s
24-pin user /O port to give it RS232 hard-
ware compatibility. This port can already
transmit and receive serial information
using RS232 protocol, thus it is software
compatible, but the output from it is TTL
level (5 volts for a logic 1 and 0 volts for a
logic 0), and is therefore not hardware com-
patible. The RS232 line requires a level be-
tween +3 and +25 volts to signify a logic 1
and a level between —25 and —3 volts to sig-
nify a logic 0.

The ETI-1601 circuit board connects to
the user 1/O port and converts the outgoing
signals up to RS232 levels and incoming sig-
nals to TTL level,

Construction

Before you commence construction, ex-
amine the pc board for defects such as
bridges and broken tracks. First solder in
the two wire links then solder in the ICs. but



PARTS LIST — ETI-1601

Capacitors
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Miscellaneous
Pinted circuit board mounting DB-25 socket; 2 x
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VO and converts them to a level acceptable
to an RS232 port, in this case 9 volts. iC2
is a 1489 line receiver which takes signals
from the RS232 line and converts them to
TTL levels. These signals are then sent to
pins L, K, H, B and C on the user VO port.

Table 1 shows which pins on the 24-way
edge connector correspond to which RS232
pin. It also shows which pins to swap to
have the Commodore acting as the host or
as a terminal. The pc board is laid out to
allow the Commodore to act as the host. If
you want it to act as a terminal you will
have to swap the lines as listed in Table 1.

Two 9 volt batteries are used to give the
+9 volt rail required to drive IC1. While
there is 9 voits ac provided on pins 10 and
11 of the user VO port, it cannot source
enough current to drive 1C1 and thus the
RS232 tine.

—~ IC2a
K 1 14 5
i (] -3
iC2s
L [
» 3 =
ic2b
" 6 8
4
IC2¢
() 10 3,

9 volt battery snaps; edge connector with 4mm BLACK
pin spacing; DPDT toggle switch, ETI-1601 pc 1211109 8 7 6 54 3 21
board.
Price estimate: $18
HOW IT WORKS — ETI-1601
COMMODORE DBS;:
1O PORT SOCKET
IC1 is a 1488 RS232 line driver. This IC A 4 (-]
takes the TTL ievel signals from M, D, and E =3 1 -y eti 1601
outputs on the Commodore's 24-way user s + 0

]

check their orientation before you mount
them.

Solder in the capacitor and the pc mount-
ing DB-25 connector. The 24-way edge con-
nector requires its pins to be bent at right
angles before it can be mounted correctly.
Solder the pins of this connector to give
greater support. A fine tipped soldering
iron may be handy if you want to mount the
connector on the copper side of the pc
board. Finally solder in the on/off switch
and the leads which go to the two 9 volt bat-
teries.

Carcfully check the pc board for solder
bridges and dry joints. Without the pc
board plugged into the Commodore con-
nect up the batteries and flick the switch to-
wards the DB-25 connector. Check that the
voltage rails of IC1 are close to 9 volts; if
not re-examine the pc board.

Software and operation
To enable the user 1/O port to send data
to a printer, it has to be opened and set up
with the appropriate protocol. All of the
above can be performed with one line:
OPEN 1,2,0, CHR$(x)+CHR$(y)

The OPEN 1,2,0, command opens the
user 1/O port. The three numbers after the
OPEN statement designate that this port is
the port to be opened.

The CHR$ ( x ) command sets the stop bit,
data word length and the baud rate. The
CHR$ (y ) command sets the parity options,
the duplex and the handshake. Tables 2 and
3 will enable you to determine the values for
x and y. Use them to convert your particu-
lar interfacing format into two 8-bit binary
numbers, then convert these numbers to
decimal, and presto: you have your value
for x and y.

For example, if you want to set up the
Commodore’s RS232 port for 1 stop bit, 7
data bits, 1200 baud, even parity, half
duplex and three line handshake, the binary
value for x will be 00101000 and the binary
value for y will be 01110000. By using bi-
nary conversion x will equal 40 and y will
equal 112.

Before you connect up the pc board make
sure that there is no power going to the
Commodore. Then you can plug the edge
connector of the R$232 interface board into
the 24-pin /O connector on the back of the

Commodore. Make sure that the toggle
switch on the RS232 interface board is
thrown towards the Commodore as this is
the off position. The Commodore can then
be switched on, the batteries connected to
the RS232 interface board and the board
switched on.

To test if the RS232 interface board is
working correctly set up an RS232 printer
with the following format: 1200 baud, 7 data
bits, 1 stop bit, even parity and no X on/X
off. Now type in and run the following
program.

100 OPEN 1,2,0, CHR$(40)+
CHR $(112)

200 CMD 1

300 FOR I=1 TO 10

400 PRINT ‘*RS232'' SPC(1)
500 NEXT I

600 END

The result of running this program should
be RS232 typed 10 times running. If this
does not occur, first carefully examine the
program for errors then look for faults on
the board, especially on the signal path
from pin M of the Commodore t0 pin 2 on
the DB-25 connector.
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TABLE 2. DETERMINING x

128 64 32 16 8 oyl 2
I 7 | 6 | 5 I m 3l2]1
BAUD RATE
ojofo USER RATE
Ll . ojojo 50 BAUD
0-1 STOP BIT
1-2 STOP BITS oot 75
ojo|1 110
o|l1]o0 1345
of1fo 150
WORD LENGTH T T ~
BIT DATA 0|1 1 600
6 | s | WORD LENGTH 1Tolo 1200
ofo 8 BITS 1(0fo0 1800 (NI)
o1 7 BITS 1001 2400 (NI)
1400 6 BITS 1101 3600 (N)
111 5 BITS 111]o 4800 (NI)
1410 7200 (NI)
111 9600 (NI)
R 11t 9200 (NI)

TABLE 3. DETERMINING y

7[6]5]4]3]2[1m

PARITY OPTIONS

BIT

OPERATIONS

PARITY DISABLED,
NONE GENERATED/RECEIVED

ODD PARITY
010/ 1| RECEIVER/TRANSMITTER

0|11 EVEN PARITY
RECEIVER/TRANSMITTER

MARK TRANSMITTED
PARITY CHECK DISABLED

SPACE TRANSMITTED
PARITY CHECK DISABLED

DUPLEX \J

0-FULL DUPLEX
1-HALF DUPLEX

UNUSED

HANDSHAKE

0-3 LINE
1-x LINE

HI-COM UNITRONICS INT. P/L
7 PRESIDENT LANE

CARINGBAH, N.S.W. 2229
PHONE: (02) 524-7878

ETlI 684 INTELLIGENT MODEM KIT
Ring for price

SPECIFICATIONS
Auto bauding, DC Hayes commands
compatible, VIATEL cassette tape stor-
age, optional 48K RAM buffer, 6802 CPU
control with auto dial/answer.

ETI 343 Optical Car Alarm Controlier
incl. batteries & hardware $85.00

ETlI 1528 INTELLIGENT DOOR LOCK
incl. case & 16 key keyboard $105.00

AEM 4600 DUAL SPEED
MODEM KIT

BUILD YOUR OWN IBM

COMPATIBLE COMPUTER save $$$
256K system with high resolution mono-
chrome graphic display & a TTL amber
monitor, 1 drive printer output and a box
of diskettes (T $1590.00

$150.00

. ]

640K system colour graphic output, 2
diskdrives parallel/serial/games/clock, 14"
TVM colour monitor 640 x 400 (inter-
laced) display $2570.00

Super 5 printer EN1090 100cps dot
matrix $499.00
Super 5 EN1201 NLQ, 120 cps, IBM
graphics, etc $599.00

RADIO CONTROL SWITCH for car
alarm, garage, gate, etc.

Single channel with two keyring transmit-
ters specification: $129
12VDC 19MA power supply, relay o/p
10A rating, panic switch, indicator o/p,
over 20 m range & 17,000 combination.
Dual channel with one keyring $169
305 MHz 80-100M range, 2058 code
combination.

{ —
TOROIDAL TRANSFORMER

VA PRICE DUAL SECONDARY SINGLE
VOLTAGE

6 91215 18 22 25 30 35 40 45 85 110 220 240
15 20950 0 0 0 0 o o
30 NVG5e o 0
50 39.60e o
80 43000 o
120 4750 o
160 5850 o

B0 s o ol s e
®e 000000
®e0 00000
CORCECRONY W L

.
* o
225 66.50 e o o0
300 75.00 ® e 00
500 104,00 Ol CRCR -
625 12000 ® o 00 0

ETt READER SERVICE 32
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INTELLIGE

S.K. Hui

Here it is!!! At long last: the circuits,
the boards; all you need to know
to construct the definitive modem.

THIS IS THE FIFTH part of the modem
project, probably the most complex elec-
tronics project ever to appear in an Aus-
tralian magazine. An explanation of the de-
sign philosophy appecared in December
1985, the auto dialling and answering in
February 1986, the power supply in March
and commands and memory management in
June. The final chapter next month will be a
detailed operator’s manual.

We have attempted, in this project, to
offer our readers a fully professional
modem for a fraction of the cost of a bought
one. The differences between this and
others floating around are not easy to estab-
lish from a quick glance at the specifica-
tions; one 1200/75 modem is much like an-
other, right?

Wrong. The features in the software can
make all the difference from an operator's
point of view. Just as an example, take the
autq dial facility. Some modems will simply
dial' the number for you and sit there
waiting for carrier to come back. A more
sophisticated one, like ours, will sense ex-
change tone to ensure a free line is available
and if it isn’t it will let you know. It will then
detect any possible tone coming back from

the other phone and react accordingly. If
the phone is busy it might redial; if unan-
swered it will ring off; if answered by a per-
son it might do something else, and so on.

A word of warning. This is a complex and
expensive project, and should be under-
taken by people with experience only. How-
ever, problems should be few provided you
use extra care in handling the integrated cir-
cuits and boards.

Also, check your work as you go. This is
most important as it will be next to impossi-
ble to find chip level faults without the use
of proper logic analysis. For this reason, it is
important that you should be able to guar-
antee that the board itself and your solder-
ing is fault-free.

Use your mulitmeter frequently. A good
tip is to check the continuity of every com-
ponent as you solder it in. Say you have two
components connected by a bit of track. If
you place your meter probes on the leads of
the components you can check your solder-
ing and the integrity of the track in one go.
This idea can be expanded to socket level.
As you solder in the socket, check each pin,
making sure it’s not shorted to the one next
to it, nor to any adjacent tracks.

Part 5

This is pretty tedious, and takes time.
However, it does mean that when you plug
the chips into the board you can be reason-
ably sure that everything is working.

If you have trouble there are some funda-
mental tests you can do. Check that every
IC has power and ground. Do this by check-
ing both continuity and voltage. If you
have access to a CRO you can check to
make sure that there is activity on all rele-
vant pins. Note that even a multimeter can
be used with some success here; expect it to
show a value somewhere between 5 and 0
volts.

This level of trouble-shooting will clear
up 95% of faults. We have built up two
prototypes in the lab here at ETI, and found
that the most common source of problem is
in the feedthroughs, the connections be-
tween one side of the board and the other.
Check them carefully, in fact check every-
thing; it’s the key to a successful project.

Construction

The first job is to inpsect the two boards
carefully. Take your time and if possible
double check with a magnifying glass, mak-
ing sure there are no broken or short-cir- »
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cuited tracks, especially on the mother-
board. Bear in mind that this board will be
almost impossible to debug when it is com-
plete.

Check that the boards fit in the box. The
box you need is one commonly available in
electronics shops. As shown in the picture,
two semicircular slots have to be cut on each
edge of the boards to avoid the two posts in-
side the box when you lower them into it.

The plastic box separates into two pieces
when you unscrew it. The bottom piece is
identified as the one with several long slim
slots pre-cut for the loudspeaker. Put the
loudspeaker onto the slots then lower the
line interfacing board onto it. The magnet
of the speaker should go through the round
hole on the line interfacing board. The
board should then land flat onto the plastic
studs. Check that the screw holes on the
board line up with the studs.

Similarly, lower the motherboard into the
other piece of the box and make sure the
screw holes on the board line up with the
studs. You might have to use a small file to
trim the edges of the boards and the semi-
circular slots slightly before they lie flat on
the studs. With the boards still lying in the
box, insert the front and rear panels and
check that they clear the boards. More trim-
ming with the file is needed if the boards are
too big.

Now remove the boards from the box. If
they are plated-through, life will be a lot
easier, as there is no need for the feed-
through links in the motherboard. If they
are silk-screened you can just follow the
silk-screen printing to hook up the jumper
links on the interfacing board.

If you have bought a cheaper kit it will
probably provide you with bare boards
only. In such a case, carefully follow the
overlay diagram and insert the feedthrough
links into the correct holes in the mother-
board. A feedthrough link joins two tracks
together on both sides of the board so there
must be pads on both sides. If not, you must
be on the wrong hole.

The same degree of care is required on
the line interfacing board when jumper
links are soldered. Pads are close to each
other and it is easy to insert the wire into the
wrong hole.

It is very important for you not to put any
components in at this stage since some of
the feedthrough links ar sitting under some
of the ICs.

Once you are satisfied with the links on
both boards, you can concentrate on one
board at a time. It does not matter which
board you start first as long as you follow
the instructions here.

Motherboard construction

The motherboard carries most of the big
chips and has fairly close tracks. I recom.
mend you use a thin soldering tip and thin
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ABOUT 150mm

Figure 1. Two 16-way DIL connectors (header) have to be clamped to the cable with the

same orientation,

solder wire. Follow the overlay diagram
carefully and solder the resistors and diodes
first. Double check that they are in the right
places with no bridging of the tracks due to
careless soldering. It’s a good idea to go
around with a multimeter and check that
you have the correct resistance values.

Next, work on the ICs, leaving the cap-
acitors for last. There are quite a few big
chips on the motherboard such as the 6802
CPU, 6821 PIA, etc. The usual practice is to
use IC sockets if your motherboard is
plated-through. If not, Molex pins must be
used!t!

In some places there are tracks going be-
tween pads. Be extremely careful not to
short-circuit the pads to the track. During
prototype development, just such an error
took a few days to locate. It turned out that
a small flake of solder had landed between a
pad and a track and was glued in place by
the molten flux. That shorted one address
line to another one and even a master reset
wouldn’t help it.

The last things to be soldered on to the
board are the capacitors. The only thing you
have to watch out for is their polarity.

There are two flat cables connecting the
two boards together. Cut two 16-way flat
cables and 150mm long. At each end of the
cables clamp a 16-way DIL connector as
shown in Figure 1. Near the edge of the
motherboard are pads for two 16-way DIL
connectors (they look very much like ICs).
Note that the copper pads are on the com-
ponent side of the board. The connectors
will be sitting on the soldering side
when you solder them on. Because of the
thickness of the connectors (which is nearly
the same as the height of the studs in the
box), no sockets should be used for the con-
nectors on the motherboard.

Line interfacing board

This is a single-sided board; most of the
tracks are pretty wide and less dense than
on the motherboard. Great care should still
be exercised if the board is to work first
time. As mentioned earlier, be careful with

the jumper links. Count the number of links
soldered on the board against the ones
given on the overlay to make sure you
haven’t left any out. Next mount resistors
and diodes. Solder the IC sockets in. You
don’t have to use Molex pins in this board
because all the IC pads are on the solder
side of the board. Again, near the edge of
the board, there are pads for two 16-way
DIL connectors. Unlike with the mother-
board, you should mount two 16-way IC
sockets for receiving the two flat cables
from the motherboard. The two 16-way
DIL connectors at the end of the cables will
be plugged into the socket when the two
boards are joined together.

Solder the capacitors and resistors on in
the usual fashion.

There are some components that need to
be treated in a slightly different way. The
optical coupler used in the line interfacing
for detecting the ring is a 6-pin chip. How-
ever, there are only five holes on the board.
Cut one pin (make sure you are cutting the
right pin) and solder the chip directly on to
board without using a socket.

The next component to be treated unu-
sually is the 8-way DIL switch. To solder it.
turn the board over with the solder side fac-
ing up. The spot where the switch is to be
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MOLEX PINS

Molex pins are easlly obtained from almost
any decent electronics store. They come as
a long strip with 40 or 50 pins linked by a
thin piece of metal. if you are making a 40-
pin IC socket using Molex pins, cut two
strips of 20 pins each. insert the two strips
of pins into the holes on board and solder
them on both sides of the board.

Be caretull! if you look at the pins close-
ly, you will see they are not symmetrical.
One side of the pin is a flat piece of metal,
the other side has a slot in the middle.
When you Insert the pins into the holes, the
flat metal side must be facing the outside.
The flat metal side prevents the molten sol-
der getting inside the pin when you solder
the Molex pins on the component side of
the board.

Once you have soldered the pins in, it’s
easy 10 break the thin piece of metal which
links them together. Try plugging in the IC
to ensure it can sit in comfortably.

soldered should have 16 pads with no holes
drilled through them. Place the switch over
the pads carefully and solder it. Now take
the board and lower it on to the bottom
piece of the box. The switch touches the box
before the board lands on the studs.

Mark the position of the switch on the
box and cut a rectangular slot to match the
shape of the switch.

The board should now be able to sit com-
fortably on the studs inside the box. The
switch should either be level or sticking
slightly through the bottom of the box. The
idea is to allow you to change the switch
without opening the box. Solder the rest of
the components on, such as felays, loud-
speakers, capacitors, etc.

Accessories

There are a few things to be fixed to the
front and the rear panels: three 3.5mm
phono jack sockets (one with on/off action),
a DB25 connector, a reset pushbutton and a
power indication LED, and one phono jack
socket for recording. You should connect
the mic input from the tape recorder to this
last socket whether you are recording or
not, as it carries the earth connection. To
avoid earth loops, there is only one connec-
tion between the modem and the recorder,
and it’s through this socket.

A similar sockeft, but with on/off action,
is used for playback. The line out, or the ear
out, from your tape recorder should be con-
nected there. When the modem is used with
the line, the phono jack for playback should
be unplugged. The off action of the socket
connects the line to the modem chip. As
soon as you plug the playback jack into the
socket, the on action disconnects the line
but connects the signal from the tape re-
corder directly to your modem chip.
Remember, however, that this socket has
no ground wire connected to the modem
board so you must have the record phono
jack plugged in during the playback to pro-
vide the ground. The wiring of the reset
switch and the LED is straightforward. Just
follow the overlay diagram.

The orlentation of the interfacing board in the box in relation to the front and rear panels. Note how
the speaker pokes through. Insulating material should be placed between the speaker and the tracks

to prevent shorting.

Leads

There are several points on both boards
where flying leads are soldered and then
brought to one of the grommets on the rear
panel. Tie a knot to the bundle for strain re-
lief. The length of the bundle after the knot
is entirely up to you. The end of the bundle
is soldered into a 7-way DIN connector.
This connector will be plugged into the in-
telligent modem power supply. (See the
ETI March 1986 issue for the modem power
supply circuit.)

Since the bundle of wires carries the
ground, +5V, —5V, +5V STANDBY,
BELL, LIVEON, DTR, it is very important
that you get the pin connections right. A
silly mistake like +5V output from the
power supply connected to the —5V point
on the modem board will be disastrous!! 1
suggest you take a meter and check the con-

nections between the modem and the power
supply with the power completely shut off.

I also recommend you get a standard tele-
phone extension cord. On one end there isa
standard Telecom female socket and on the
other a male plug. Chop the cord into two
halves so that the bare ends can to be sol-
dered to the interfacing board. The cord
carrying the female socket should be sol-
dered to the phone relay (see overlay), the
other should be soldered to the line relay.
Two cable clamps situated next to the
phone relay are provided to clamp the cords
down firmly onto the board.

Depending on the type of terminal you
have, the connection from the modem
board to the DB25 connector on the rear
panel may not be standard. Sce ‘RS232C
connections’ box for more detailed explana-
tions.
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ETI-684 — HOW IT WORKS

To understand how the modem works re-
quires a lot of knowledge of microprocessor
systems, assembly programming and trans-
mission theories. it is impossible for me to
detall all these theories here so the best
compromise is probably to pick a few fea-
tures of the modem and explain the algo-
rithms In the software that control them.

AUTO BAUDING

As you might have guessed, the modem
will adapt its baud rate to the calling
modem and place itself in the answer mode.
For example, if the calling modem Is on 75
baud, the answering modem will automati-
cally configure itself to 1200 baud. If the
calling modem is on 300 baud (ORIG), our
answering modem ' will set itself to 300
(ANSW). Note that it the calling modem is in
answer mode, the auto baud facility will not
detect any modem present, and hang up.
Note that fast two-way communication is
possible, but you have to reconfigure the
modems to do it, le, the originating modem
must go into answer mode, and vice versa.

The software first configures the modem
chip to generate the 2100Hz echo suppres-
sor tone for a few seconds, then it waits for
a shont period of silence. The software then
configures the 7910 modem chip to V.21
ANSW mode, taps the 300 baud from the
baud rate generator and sends it to the
6850A (ACIA), and waits for the active car-
rier detect signal from the 7910 for two to
three seconds. If there is no active carrier
after the waiting perlod, the software recon-
figures the 7910 to V.23 ANSW mode (that
Is, Tx-1200 Rx-75) and sends out its carrier
tone, taps the corresponding baud rates to
the ACIA and waits once again for the ac-
tive carrier line. If carrier detect becomes
active within the waiting period, the soft-
ware ‘locks’ onto it. If not, the software will
control the relays and hang up.
CASSETTE INTERFACING

A 741 op-amp acts as a buffer for the
audio signal from the line. The output of the
op-amp is then attenuated to drive the mic
Input of the cassette recorder. Most cheap
data cassette recorders have mic and ear
sockets. Some more expensive ones may
have line-in and iine-out. A line-in requires
stronger signals to drive than mic so the at-
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tenuation in the attenuator may have to be
reduced. This can be achieved by changing

the resistance value In the attenuator.

The tape recorder ON/OFF can be con-
trolled either locally or remotely. If you want
to record something manuaily, plug the mic
Input of the recorder to the RECORD socket
on the back of the modem. Any signal on
the line is now connected to the mic input
of the recorder,

Press the PLAY and REC buttons on your
recorder. The recorder does not start im-
mediately because its remote ON/OFF is
controlled by a.reed switch In the modem
which is normally open. This switch is con-
trolied by two commands CSO and CSF for
on/off control in the offline {command)
mode. If you are in the oniine mode, talking
to another modem, you have to offline your-
self by typing a command on the keyboard,
then using the CSO command to turn on
the tape recorder. You can then get back to
online mode and type a command to re-

quest a downlioad from the other modem.
Anything coming down the line will be re-
corded. To turn the recorder off, simply oft-
line yourself and use the comamnd CSF.

There is a more intelligent way to control
the tape recorder by the remote modem.
The software Implanted in the modem has
the ability to recognise an escape control
Sequence as suggested by Viatel. Upon re-
ceipt of such a sequence, the software wiil
turn the recorder on or oft (if the recorder
has been plugged in with the PLAY, REC
buttons depressed).
LINE MONITORING

The optical coupler is powered by the
standby output of the power supply and is
always active. Any voitage difference on the
line will trigger the coupler output. it wakes
up the power supply and the modem Im-
mediately goes into the ring detection

mode. There are several different conditions
which can trigger the coupier: the ringing
current; a spike picked up by the line; lifting
up and putting down the telephone handset;
dialling on the phone. The signal generated
on the output of the coupler by these Is
very similar.

To distinguish between them, the soft-
ware relies on the different timings, for in-
stance, If you pick up the phone a low pulse
Is generated on the coupler and then the
output stays high for several hundred milli-
seconds at least. This is the delay time
when you turn the dial. The software recog-
nises this condition and ignores any more
pulses on the coupler output, so the pulses
on the coupler when the dial releases are
ignored. The software goes into a timing
loop for about half a minute and turns off
the power supply. When the call Is connect-
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ed, the voice signal on the line is not strong for about 25 mllliseconds and returns to : the coupler keep refreshing the timing cycle
enough to trigger the coupler to wake up low. 1t jumps to a routine which does noth- of the monostable until stopped by the si-

the modem again.

it a splke of lightning is picked up by the
line, the coupler outputs a low pulse for a
short time and stays high for a long time
(uniess there Is another splke picked up at
this moment). This long period (a few hun-
dred miliiseconds) of high is recognised by
the software and it enters a counting loop
for about haif a minute before shutting
down the power supply.

Ringing current will cause the output of
the coupler to pulsate between high and
low in a period of about 20 to 25 millisec-
onds for a total of 0.4 seconds, followed by
silence for 0.2 seconds (the coupler output
is high during this period) then the cycle re-
peats. The software recognises the ring
when the output of the coupler stays high

ing but count the number of rings. It will
pick up the phone after a certaln number
preset by the operator.

What i the ringing phone suddenly stops
before the software loops the line? This is
possible if the calling phone hangs up be-
fore the call is answered. The software de-
tects that the ringing current has stopped
after a response time of about three sec-
onds. It cuts off the power and goes back to

How does the software detect that the
ringing has stopped? The trick lies in the
hardware set-up. The output of the coupler
connects to several points, one of which is
the trigger input of a 4528 monostable, set
with a timing constant of about 40 millisec-
onds. The ringing pulses from the output of

lence gap between the rings. So the output
of the monostable is active for 0.4s, off for
0.2s, active again for 0.4s and off for 2 sec-
onds, then repeats the cycle.

The software relies on the on/off of the
monostable to count the number of rings.
Whenever the output of the monostable is
off, a software timing loop is begun. The

~ software will keep scanning the monostable

the output of the monostable goes active
again, which means the ring is still present.
It the caliing phone has hung up, the output
of the monostable will be inactive. Mean-
while the incrementing register will reach a
value higher than a maximum number. This
takes about three seconds.
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Project 684

ETI-684 — PARTS LIST

RS232C CONNECTIONS

The baud rates between your terminal and
the modem are 1200, 2400, 4800 or 9600.
Between your modem and the line it's much
slower, the highest is only 1200. if your ter-
minal Is a dumb one, there is no speed
problem so the connections on the DB25
are as shown in Figure 2.

An intelligent terminal Is capable of send-
ing (downloading) a file automatically. Most
personal computers can emulate an intelli-
gent terminal. You can ask such a terminal
to find a file in the disk and send It off. Im-
mediately, one can see a traffic problem be-
tween the terminal and the modem. The cir-
cular buffer set up by the control software
in the modem to receive characters from
the terminal is only 32 bytes long and is
easily filled up. The software senses this
and controls several handshake lines on the
RS232 bus to stop the terminal from send-
Ing any more characters. To make use of
those handshake lines, your R$232 connec-
tions should be like those lllustrated in
Figure 3.

Some terminals have a DTR (data termi-
nal ready) line but some don't. You can
connect this line to the modem if availabie
but it's not necessary. If the DTR line is
connected, the modem will wake up auto-
matically to the offline mode whenever you
turn on your terminal. Without this line, you
simply tum on the terminal, press the push-
button on the power supply to wake up the
modem, then press the return key on the
keyboard to signai to the modem that it
should go to offline mode. Really, there is
not much difference between them.

0B25 CONNECTOR

s - %L:—-L—» L)
- — = X0
4 4 ET—S
5 - ( —:I ot ATS
| B I <5
z o
| o
20 ot BT
. _J
- - - -
TERMINAL RS232C CABLE LINK INTELLIGENT
MODEM

Figure 2. The simplest connection without
handshake and data terminal ready (DTR)
signal

0B25 CONNECTOR

]
| —]% - gl: +— RXD
n - — o= ™o
.t AT |
1= - S —a RTS
e - ry = E-GND

8 gl = o
| o2 —_— o7

| S—-— =1

- - - .

TERMINAL RS232C CABLE LINK INTELLIGENT
MODEM

Figure 3. This configuration allows handshakes
between the terminal and the modem for auto
wake-up if the terminal is turned on.

—

MOTHERBOARD

all 0.25 W, 1% unless
noted

.. 1p/16V electro
C9, 10, 11, 12, 13..100p/16V electro
C14,15.. .10/ 16V electro
...330p/16V electro
...470u/16V electro
27p disc ceramic
27 x decoupling capacitors 33n each
Semiconductors

8 x 1N4004 diodes

Miscellaneous
1 x 4MHz crystal for the CPU

LINE INTERFACING BOARD
Resistors vl 0.25 W, 1% uniess
noted

R45, 46, 47, 48, 49,

50, 51, 52, 53.........5k6
Capacitors
C21,22.......... oo 10250V (Philips MKT-P
330 40)
(072 TR | 1.5u/440V (Shizuki)
C24,25.... .. 10/16V electro

C26, 27,29 10u/18V electro
C28.,.....s 100u/16V electro
C30, 31 33p ceramic
Caz... 1000w/ 16V eiectro

...22p ceramic
...150n greencap
8 x decoupling capacitors 33n each.
Semiconductors

15 x 1N4004 diodes

2 x 1W, 3V9 zener diodes

1 x 5mm LED

Q1 ...BD140

Q2. ...BD139

Q3,4,5,6,7,8,9..BC549 or BC547

(0] ](o] S | BCS57 or BC558

(7. SFH601 or equivalent
(Siemens opto-coupler)

IC30 45288

IC31... 741 op-amp

IC32... 40208

1C33.. 40528

IC34... ... 14C00

IC35... <eere. T4C02

Relays and Transformers

RLY1,RLY2.......... double pole 6V coil (Fujitsu
6210D006) Telecom App No
RAB0/157

RLYSY sl .. dialling relay 5V coil
(Fujitsu FRL-644E05)
Telecom App No RA81/130 _

RLYA -.h. - Bt single pole 6V coil (Fuijitsu
6110D006) Telecom App No
RAB0/157

RLYS,RLY6 .......... 5/6V coil on/oft reed relay
(Archer 275-232 or
OMC-C-106H type)

L) IR~ 600:600R isolation

transformer (Ferguson
MT620 or Arec 45035)

Miscellaneous

1 x 2.4576MHz crystal; 2 x 14-way, 5 x 16-way
and 1 x 8-way IC sockets; 2 x 16-way DIL (IC
look alike) connectors with 2 sections of flat
cable 150mm long each; LED holder; 0.26W
8 ohms low profile loudspeaker, 57mm diameter
(Dick Smith part No C-2222); Telecom socket
(type 611) and plug (type 640) which are the
same plug and socket used in your phone;
female DB25 connector (SK4) for RS232 link and
6-way DIN plug for the power supply; pushbutton
switch for reset; 3 x 3.5mm phono jack chassis
mount sockets with on/off action (SK1, SK2,
SK3): these are not necessary — it is better to
use Molex pins to make a socket for chips with
more than 16 pins, one pack of Molex pins
should be enough depending how many 6264
RAM chips you want in your modem; 2 x rubber
grommets and 2 x cable clamps; 1 x
double-sided (mother) and 1 x single-sided
(interfacing) pc boards; hook-up wire; self
tapping screws; plastic box 260 (w) x 80 (h) x 190
(d) mm, Jaycar part No HB-5910.

NOTE

The following parts are not required in the basic
model to get the modem going, but wiit enhance
the function of it. You need 8K RAM chip (6264)
in the basic model. It must be put into the position
iabelled as 6264F, that is, IC23 in the overlay, To
expand the memory buffer {(up to 48K totally),
you must put the extra RAM chips in the foliowing
order: IC24, IC25 ... IC28. So if you want to
have 16K memory, put your first 6264 in position
IC23, next to IC24, etc.

Only software tums off the main supply to the
modem board. So long as the power supply unit
Is plugged into the mains, the standby power
from the supply will support the backup memory
{32 bytes inside the CPU) and certain parts in the
modem. If the power supply is disconnected from
the mains and STBY falls, there will be a total
re-initialisation of the parameters in the modem.
A 0.47F super cap can be placed in the circuit to
avoid this.

Optlonal parts: 5 x 6264 RAM chips and 1 x

. 0.47F super cap (NEC).
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Welcome to Feed Forward
We need your minds. Feed forward is a new section in the magazine that
will continue the traditions of the ‘letters to the editor’ pages, ‘ideas, for ex-
perimenters’, and the various computer columns. f you have any good
ideas you want 1o share with us and the rest of the electronic community,
send them to:

Feed Forward

ETI, Federal Publishing,

PO Box 227,

Waterloo, NSW 2017

‘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 60 W portable cordless
soldering iron, a 240 V charging adaptor together with a holder bracket. The
prize is worth approximately $100.

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

Contributors can look forward to $20 for each published idea/program which
should be submitted with the declaration coupon below.

Programs MUST be in the form of a listing from a printer. You should in-
dicate which computer the program is for. Letters shouid be typewritten or
from a printer, preferably with lines double spaced. Circuits can be drawn
roughly, because we have a draughtsman who redraws them anyway, but
make sure they are clear enough for us to understand.

-
| COUPON

I Cut and send to: Scope-ET| ‘ldea of the Month’ Contest‘Computing
| Column, ETI Magazine, PO Box 227, Waterloo NSW 2017.

b> PRIZE WORTH
APPROX
$100

“| agree to the terms and grant Electronics Today International all rights o
publish my idea/program in ET) Magazine or other publications produced by it. |
declare that the attached idea/program is my own original material, that it has not
previously been published and that its publication does not violate any other
copyright.”™

* Breach of copyright is now a criminal offence.

RULES

|

|

|

|

|

|

|

|

|

|

|

I The winning entry will be judged by the Editor of ET| Magazine, whose deci-

Title of idea/program I 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, to-
gether with the winning idea, wilt 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 coples 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 10 abide by their conditions.

Signature ... .. Date

Name ...

Address

could result in the wrong conclusions being | Mistakes in capacitor story

Lettens to the editon

Live chassis
1 REFER TO your project 744 UHF tuner
(ETI May, 1986).

You state that “a live set is one which has
the neutral of the mains connected directly
to the chassis”. 1 would like to point out
that this is rarely the case. The usual ar-
rangement is similar to that shown in the
diagram.

As can be seen, the incoming mains, after
being switched, passes through the mains
fuses, through a filter network, then to a
bridge rectifier. The negative terminal of
the bridge rectifier (anodes of D1 and D4) is
generally connected to the receiver chassis.
The positive terminal of the bridge rectifier
is connected via a surge limiting resistor to
the reservoir capacitor and on to the switch-
ing-regulator.

In these receivers, no matter which way
around the live and neutral mains leads are
connected, neither lead is connected di-
rectly to chassis. Any attempt to measure
continuity between mains leads and chassis
(with the set disconnected from the mains!)

drawn. Some meters would not forward bias
the junctions of the diodes in the bridge on
all ranges, even if the meter leads were ap-
plied to the circuit the right way around,
leading to the conclusion that the set may
not have a live chassis.

To conclude, if there is no earth pin on
the power plug, or if there is an earth pin
but no continuity between this pin and the
receiver chassis, assume the set has a live
chassis!

J. Kuiters
Chief Technician |
2TMT orth
amw! ‘

240Vac

MAINS

INPUT
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WAVEFORM ON CHASSIS
WITH RESPECT TO GROUND

1 WISH TO point out a few mistakes and

misconceptions in your feature article “The

little electric store” Sept, *85. The following
is a list of brief comments regarding the sec-
tion “Fields” p11.

1. (Para 2) The electron flow in a material
also depends on temperature and the ap-
plied potential difference. Insulators can
become conductors.

2. (Para 3) Electron orbits are not *“‘nor-
mally circular”. ln‘..fact the valence elec-

FILTER I
NETWORKX \

4340V
e

TO
SWITCHING
REGULATOR

L1

CHASSIS

-340V
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trons in metals are not even confined
locally to an atom.

3. (Para 3) External electric fields do nor
produce elliptical orbits.

4. If the statement “field lines which indi-
cate the direction of movement of a free
charged particle . . .> were true, why is
it that an electron beam in a cathode ray
tube travels (nearly) perpendicular to the
field lines between the deflecting plates?

D. Sidors
Northcote, Vic

1. Quite correct. In fact some circuits use just
this effect to measure température. All
materials fall into a continuum with re-
spect to their ability to conduct. Neverthe-
less, normal parlance suggests that if a

| material is used as a duct for current we

| call it a conductor, and if it’s used to im-

pede current flow we call it an insulator.

l 2. In fact it’s not even clear that electrons
exist in any sense that we would under-
stand drawing on our normal experience
in the macroscopic world, and they are
most certainly not billiard balls in orbit
like miniature planets. However, the arti-
cle was not intended as a discourse on
subatomic theory. It hardly seems appro-
priate to launch into a long rave on quan-
tum theory in order to explain how ca-
pacitors work. For this purpose, the bil-
liard ball model is perfectly adequate.

3. No. But quantum theory predicts that the
probability of electron location at any

given instant will form an ellipse around
the nucleus in the presence of an electron
field. Once again, this can be modelled
quite adequately using the idea of an elec-
tron in elliptical orbit.

4. A charged particle accelerating down a
tube at close to the speed of light is lots of
things, but free it ain’t. However, it is still
responding to the combined forces acting
on it. If it were not, it wouldn’t deflect.

Jon Fairall

ETI scores!

THERE I WAS, my third lesson at a
CAE Basic Computer course for begin-
ners, thinking I was very clever. I have a
VZ300 and have tried a few simple pro-
grams at home, and 1 wanted to see the
instructor’s face when I got this colourful
haze on the screen!

In went the “Dynachromics Generator”
program for Apple computers (April '85
ETI) and I called the instructor and his
friend over for a look see. Can you imag-
ine my embarrassment when the screen
showed “APRIL FOOL” (funny if you’re
at home — but not in front of a couple of
professionals!!!!).

I'd just like to thank Lindsay R. Ford
for sending the program in to ETI and I
hope I can get you both back when I learn
enough to write my own programs.

Rhonda Harvey
Wantirna, Vic

Pleased prizewinner

JUST A SHORT note to thank you and
all at ETI for giving us readers a chance
to enter competitions such as the HP/ETI
PC Instruments one.

Being one of the winners, my HP mul-
timeter duly arrived and has been put to
good use already. Needless to say I am ex-
tremely pleased with it, particularly as my
area of interest is measuring instruments.

Keep up the good work with the maga-
zine; it’s very popular as evidenced by the
trouble 'm having getting back copies!

Tom Macha
Sandy Bay, Tas

Them vs us

YOUR ARTICLE “Programmes turn on
VCR?” (Jan ETI) was interesting to note. It
would seem that the “them vs us” mentality
so pervasive in Australian society, and also
evident in the continuing fight between
broadcasters and the videotapers over
among other things copyright materials is
not the same in Europe. One wonders
whether this co-operative attitude of the
Europeans might have something to do with
their having made so many innovations and
what’s generally termed ‘progress’.

While we see the computer and automa-
tion as evils, those people seem often to see
them only as tools — and get on with it.

David Miller
Maddington, WA

Ddea of the Mouth

vee

68k

68k

ADJUST SENSITIVITY
OPERATION AFTER DARK

vec 120k

Vce

100k 4536

Light timer
C. Allan,

Blackburn South, Vic

YalFa44

TO FRONT
DOOR LAM

I el

| vee
+10v

{240V RATED)

ADD

IN914 10k

DIODE

FRONT0OOR | a
BELL 2

N BODY OF SWITCH

This project was developed out
of the need for a light above the
front door which would auto-
matically switch off after 30
seconds.

The operating switch is the
same one used to operate a
door chime. In practice this
means that when someone
comes to the front door the out-
side light switches on when the
caller operates the door chime.
It will then stay on long enough
for the call to be answered. An
LDR is incorporated in the cir-
cuit to deactivate it during day-
light hours.

The circuit is quite straight
forward. A 4536 acts as a 30 sec-
ond one shot activated by the
door chime. The output pulse
from the 4536 is sent to one
quarter of an LF444 which
inverts the signal and drives a
Darlington pair, the BD645.
This provides the current neces-
sary to turn on the relay which
fires the bulb. Notice that the
4536 signal is effectively gated
by the LDR operating through
another quarter LF444.
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5034 sent us his idea for a sound
effects generator to use with the
parallel port of a micro. While
most micros can make a variety
of sounds on an internal speaker
under software control, the
advantage of this circuit is that it
frees the processor from this
function. This can be quite sig-
nificant if the processor is trying
to keep track of a fast moving
game while at the sime time gen-
erating complex sound effects.
The circuit is centred around
the 76488 sound effects chip.
For a full description of how it
works either consult manufac-
turer’s data or ETI August 1981,
where a complete explanation is
given. In general, the chip is
divided into a number of func-
tional blocks, each of which can
be accessed via the appropriate

require one pin to turn them on,
and two to service an RC net-
work that regulates analogue
functions like duration and
intensity.

In order to use the system it is
necessary to output appropriate
codes into the data and address
buffers on the board.
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Music Box
Peter Ochman

WA
This program gives you a menu from
which to choose 1 to 4 tunes:

1. Tie Me Kangaroo Down;

2. Advance Australia Fair;

3. Pub With No Beer;

4, Botany Bay.

00001
00002
00003
00004
00010
00020
00030
00040
00030
00060
00064
00066
00070
0008V
00090
00095
00100
00110
00115
00120
00123
00125
00140
00150
00160
00170
00180
00190
00200
00210
00213
00220
00230
00240
002%0
00260
00270
00280
00290
00300
00310

0320
00330
00334
00326
00340
00350
003460
00370
00380
00390
00400
00405
00406
00407
00410
00420
00430
20440
oV4AS0

R o=t x N
[ U]
B UK ™

2
m
2

#C{CMUSIC BOX>>#
#<{{PETER OCHMAN)> >»
#<L7/8/85>>n

REM
REM
CLS
PRINT:PRINT"1 TIE ME KANGAROD DOWN"
PRINT:PRINT"“2 ADVANCE AUSTRALIA FAIR"
PRINT:PRINT"3 PUB WITH ND BEER"

PRINT:PRINT“4 BOTANY BAY"

PRINT:PRINT: FRINT"WHICH ONE DO YDU WANT(1/4)"
INPUT A

IF A=T THEN GOTO 330

IF A=K THEN GOTO 405

IF A=Z THEN GOTO 120

IF A=X THEN GOTO 200
GUTO B8O

CLS: PRINT: PRINT" PLEASE
FOR M=1 TO 100:NEXT M
CLS:PRINT"TIE ME KANGAROD DOWN"

PLAY 4,48;9,2;13,4;11,2739,4356,6:11,6

PLAY 4,4;8,2;11,4;14,2;18,4;16,8;0,1

PLAY 13,4;16,2;13,4;11,2;9,4;6,6511,6

PLAY 4,4;8,2;11,4;9,2;8,4;%9,4

FLAY 16,2;16,1;16,2;16,1;516,4

GOTO 40

CLS:PRINT:PRINT"FLEASE WAIT..."

FOR B=1 TO 100:NEXT B

CL.S: FRINT “ADVANCE AUSTRALIA FAIR"

FLAY 11,4;16,4511,4:8,4;11,4;16,5;16,2;16,4

FLAY 20,4;18,4;16,4;15,4:16,4;18,8

FLAY 11,4:16,4;11,4;8,4:4,43511,5;11,2;11,4

FLAY 20,4;18,1;16,4;15,4;13,4;11,8

FLAY 11,4;13,5;15,2;16,4;13,4;11,5;8,2;8,4

PLAY 11,4;15,4316,4;21,4;20,4;18,8

PLAY 11,4;513,5;15,2;16,4313,4;11,5;16,2;16,4;18,4

PLAY 20,5;16,2;18,5;15,2;16,8

PLAY 20,4;21,4;20,4;18,4;16,4;15,4;13,4;11,4

PLAY 16,4:20,5;16,2:18,5:15,2;16,8

GOTO 40

CLS:PRINT"PLEASE WAIT..."

FOR N=1 TO 100:NEXT N

CLS:PRINT"FPUB WITH NO BEER"

FLAY 18,2;18,4;17,4;20,4;18,4;13,5;10,2;8,4;7,4;8,4

PLAY 15,6315,2;515,2313,43;17,4;15,4;13,6

PLAY B8,2;8,2;8,4;10,4;11,4;10,6

FPLAY 18,2518,2;18,4;17,4:20,4;18,4;13,5;10,2;8,4;7,4;8,4
PLAY 15,6315,2;15,2;13,4;17,4;15,4;13,6

FLAY 8,2;10,2;11,4;10,4;8,4;6,6

GOTO 40

CLS:PRINT"FLEASE WAIT...®

FOR S=1 TO100:NEXT &

CLS:PRINT “BOTANY EAY"

FLAY 7,1;9,1;11,2:14,2;14,2;9.5512.2;12,2;11,1;9,1;7,5;0,1
FLAY 14,2;11,2314,2;19,2:12,2;16,2;19,2;14,6;0,1

PLAY 14,2519,2;18,2;19,2;21,2;19,2;16,2;14,2;11,1;7,5;0,1
PLAY 75 0§9,0511,2514,2;14,259,2;12,2;11,2;7,6

GOTO 40

WAIT..."

Crosshatch Pattern

L. R. Hatch C=

Hillarys, WA

Some years ago | built a Crosshatch
Generator kit (ETI-704). Every time |
went to use it | would have to make
small adjustments to get it to operate
satisfactorily.

Just recently | reallsed that the Com-
modore 64 could be programmed to
produce a Crosshatch Pattern every
time, without the need for any adjust-
ments.

Line 50 sets both the foreground and
background to black.

19 REM #kmmnw o A
20 REM W% # CROSSHATCH PATTERN W L
39 REM % BY L.R.HRTCH. SEPT 10,1985 %4
40 REM #wew L1l
50 POKES3280,0:POKES3281,9
62 PRINT"a"

- - 7@ FORLINE=1T012

Lines 60-170 print the white cross- 30 FORCLM=1T020

hatch pattern on the screen, leaving 29 PRINT" (",
the last two screen characters blank (to 182 NEXTCLM
prevent the Commodore scrofling). :ég :g';ﬁli‘"ilb 1029
Line 180 pokes the characters into 138 NEXTCLM
the last two screen positions. 148 NEXTLINE
Lines 190-300 wait for the user to 15@ FORCLM=1T019
press the F1 key before terminating the 168 FRINT" I*;
program. 178 NEXTCLM
180 FOKE2022, 32 : POKE2023, 66 POKESA294, 1 i POKES6295, 1
190 QETAS : IFAS=""THEN]19@
200 IFAFCO"@"THEN19@
390 END
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IF YOU BUY THIS SEIKOSHA
BP5420A1 BUSINESS PRINTER

THEN YOU GET THIS SEIKO
WRIST TERMINAL FREE

$3500 ind. ftax (Sheet Feeder not Inc.) 3::!;:56!‘\2'2'0;&';“5;6 b%low tor your ne;reg:' aglls;. Iy TTa—
'---------------------------1
T I Data File Data Processing i
i = !
- I
' Floppy Disk ,': F o
‘ Q',; Business Compuler I
Dats Recorder | :.16 I
' = i
| For further information: I
I MAME.............c0 i :
|
§ COMPANY ...........c........ :
1
| ADDRESS........cccoeovvne... |
Features | :
° Two“g\h%geis: cselectablet,“s)tanda{g mode (ba1sgd |clm EPSON® FX) 5BM® I --------- i
mode compatible). ® Throughout-150 lines/minute at 132
chars./line. ® 420 cps (Draft mode) 104 cps (High quality Elite) print speed, | O WRIST TERMINAL OFFER |
with reduced noise level. ® A variety of print character sets including Pica, | (O OTHER PRINTERS Wit :
Elite, Proportional Condensed, Elongated, Italic, Super/Subscripts, Italic 1 2 Provided
Super/Subscripts. ® A varlety of functions including underlining, ] :(e)ggﬂt%yPDEO 96, . iy 1
bold-printing double-strike and software-selectable line pitch specification. ] OR PHONE 'YOUR LOCAL Tomas |
e 18 K-byte communication buffer which allows the reception of data during | | Systems |
printing. ® Two built-in Interfaces (Centronics Parallel, RS-232C Serial). |__Al~i EFEC_E_____EEQLY_L____________j

SOME OTHER SEIKOSHA PRODUCTS:

NEW RELEASE

Features of BP5200 = .

e 206 cps (Draft model) 103 cps \
(Correspondence mode) print speed, with Features of MP-1300Al
e High speed printing (300 cps draft) with

reduced noise level. ® A variety of print

Features of SP-1000

e 100 cps (Draft mode), 20 cps (Near Lefter
Quality) print speed, with reduced noise level.

e Pin-feed or friction-feed ® Automatic paper
loading function. @ Right, ieft margin set
function. @ A variety of functions including:
Underline, Boid print, Double Striking. ® A
variety of print character sets including: Pica,
Elite, Proprotional, Elongated, Condensed, Italics,.
Super/Subscripts, and italic Super/Subscripts.

character sets including Pica, Elite, Proportional,
Elongated, Italic, Super/Subscripts, Italic
Super/Subscripts. @ A variety of functions
including underlining, bold-printing,
double-strike, software-selectable line pitch
specification. ® 4K byte communication buffer.
e Pin-feed and friction-feed both available.

e Paper width up to 15.5 inches. ® BP52201 —
Centronics paraliel with IBM character.

e BP5200A — 2 standard interaces (paraliel and
serial, 4K byte buffer expandabie to 20K byte).

lowest noise. ® Superb NLQ printing. ® Variety
of characters and graphics. ® IBM® mode and
EPSON® mode. e Built-in Parallel and Serial
interfaces. ® Automatic paper loading and
ejection. ® Download character setting. (Up to
256 characters.) @ Front panel margin setting.
e Built-in 10 K buffer. (7 K when download
characters.) ® Rear and bottom paper loading.
e QOptional Automatic Cut Sheet Feeder
#MP-13009. e Easy-to-handie optional 7-colour
printing kit, MP COLOR KIT 10. #MP-13005.

Amalgamated Wireless (Australasia) Limited

(Incorporated in New South Wales)

Sydney (02) 887-7111 Melbourne (03) 560-4533 Brisbane (07) 371-4088
Adelaide (08) 297-5887 Perth (09) 321-9334 Canberra (062) 73-1802

Proud sponsors of the
Sydney Hobart Yacht Race

@D ) awa




TI77700000000000000000000000 00000000000 0000000 0000000044

Koolcat % 001006070120

00110 REM1234367890123456789012345678901234567890123456789012345678901234%678501

I. Florance, 23456789012343678901234567890123486789012348678901234567890123436789012348678501

Magill, SA 5072 23436789012343678901234567

00120 REM KOOLCAT - by lan Florance - (C) 1985

the litie people in the family. It has a 00130COLORBO:COLOR 7:CLS:PRINT"SNOW STORM®:PRINT:PRINT:COLOR 7

keyboard option, OO140PRINT"Tiddles the cat has been left cutside and he hates SNOW FLAKES."

Tiddles the. eat has besh: K Gl OO1SOPRINT:COLOR 4:PRINT*DON'T LET HIM BE BURIED UNDER THEM!'*:PRINT

and it is beginning to snow. You have OO160COLOR &:PRINT"USE THE @ KEY TO MOVE LEFT & THE ] KEY TO MOVE RIGHT®

to keep him from being buried under 00170COLOR 7:PRINT*You gain points with the more snow that falls.”

the snowllakes. The longer he lasts, OO 1BO0RESTOREA4S0: B»0: FORI=2320T02465:READA: B=B+A:POKEI, A: NEXTI

the more points you gain. 00190SD 6:Cm2320:D=2384:F=0: IFBC>14743THENPRINT "error in data®:STOP
00200B=0:FORI=-992T0-643:READA:B=B+A: POKEI, A:NEXTI: IFBC)>-14879THEN150
00210CURS1, 1S:COLOR 7:PRINT"MAVE YOU A JOYSTICK?*SPC (10} *(Default is yes.)®
00220A18=KEYS: IFA18=""THEN220ELSEIFA18="N"0ORA18="n"THENLETB=1ELSELETB=0:0UT1, 255
O0230COLOR 2:COLORBO:CURS 1,16:PRINT*PRESS ANY KEY OR FIRE BUTTON TO START"}
00240COLOR 7:COLORB4:E=0:P1=,03: IFB=0THEN260
O02S0A18=KEYS: IFAlS=""*"THEN2SOELSE270
00260A=IN(0):A=143- (AAND143) :G=-(AAND128) : IFGTHEN270ELSE260
00270CLS:PCG: N=INT (RND#32+1) : CURSN+2,2: PRINT*BCDEFGHIJ*:CURSN, 3
OO28OPRINT“KLMNNOPGRST":COLOR &:H=INT (RND#30+1) :CURSH, 15:PRINT"UV": COLORBO
OO0290NORMAL : CURS32, 1:COLOR S:PRINT"HIGHEST SCORE is ";F:PC@
OO300COLOR 2:FORI=1T063:CURSI,16:PRINT"W"§:NEXTI:COLOR 7:COLORB4:NORMAL
OO0310IFB=1THENA20ELSELETA=IN(O) : A=143- (AAND143) : G=~- (AAND4) : IFGTHENLETH=H-1: IFH=0
THENLETH=63
00320G=- (AANDS) : IFGTHENLETH=H+1: IFH=44THENLE TH=1
OO330FORI=1702:G6=USR(C,287) :N=N-1:IFN=OTHENLETN=64
OO3I4ONEXTI:COLOR 6:A=1+INT(RND#12)#256:6=USR(D,A):CURSH, 13:PCG:PRINT"U"}
003S0IFH=63THENCURS], 18: PRINT V" ;G 1ELSEPRINT V" : GaH+
OO3SONORMAL : IF PEEK (62271+H)<)32THEN410
00370IFPEEK (622714G) < )32THENS10
OO0380COLOR 7: IFRNDC<P1ANDNC<S2THENCURSN+ INT (RND#12) ,4:PRINT “#"§
OO3I90IFRND< . BTHENLETG=USR(C, 2563 )
00400E=E+1:CURS1,1:PRINT"SCORE "}E:P1=P1+,01#P1:60T0310
O0410PLAY1S,2: IFE)FTHENLETF=E: GOTO230ELSE230
00420A1%=KEYS: IFA18="0"0RA1$="q" THENLETH=H-1: IFH=0THENLETH=63
OO0430IFA18="]"THENLETH=H+1: IFH=64THENLETH=1
004406070330
00450DATA197,33,192, 239, 208,45, 9, 38, 153, 0,234, 255,193,192, 62, 64
00460DATA2114,8,33,192,247,20%,45,9,62,0,211,8,201,4,12,17,64,0
00470DATAZ2S, 13, 32,252,126,8,84,93,3%,197,1,63,0,237,176,8,18,193
00480DATA16, 240, 201,0,0,0,0,0,0,0,0,0,62,0,184,32,2,6,1,12
00490DATA197,33,0,244,209,117,9,58,153,0,2%54, 259,193,192, 62, 64
00S00DATA211,8,33,0,2952,205,117,9,62,0,211,8,201,17,64,0,167, 237
00S10DATA82, 13, 32,250,229, 167,237,82,209,197,1,64,0,237,176, 193
O0S20DATAL17,64,0,167,237,82,16,236,124,2%94,248,208,1,62,0,84,93
OO0S30DATAL19,62,32,119,237,176,201
OO0S40REM P.C.G. characters
008S0DATA0,0,0,0,0,0,0,0,0,3,7,193,31,63,127,127
003860DATAO,0,0,0,0,0,0,31, 253,253,253, 255, 253, 255, 235, 255
00S?0DATAO,0,0,0,0,0, 7, 253, 233, 255, 253, 259, 253, 235, 259, 253
00380DATAO,0,0,0,0,253,23S, 253,293, 253, 235,253, 253, 259, 253, 233
00390DATAO,0,0,0,0, 252, 253, 233, 233, 233, 233, 235, 255, 255, 253, 233
00600DATAO,0,0,0,0,0,128,224,216,231,233, 253, 23S, 23S, 233, 233
00610DATAO,0,0,0,0,0,0,0, 23S, 253, 253, 2553, 253, 255, 253, 253
00620DATA0,0,0,0,0,0,0,0,0,231, 253,235, 253, 255, 253, 235
00630DATA0,0,0,0,0,0,0,0,0, 224, 240, 252, 254, 254, 259, 259
00440DATA0,0,3,31,63,127,127,127,127,63,31,3,0,0,0,0
00630DATAO, 127, 233, 23S, 285, 233, 233, 253, 2593, 253, 253, 25S,7,0,0,0
00660DATA127,1591,28S, 293, 289, 23S, 253, 233, 235, 233, 253, 235, 253, 0
00670DATA2SS, 2383, 2383, 23S, 283, 23S, 235, 285, 23S, 255, 253, 253, 255, 0
0048B0DATA23S, 233, 233, 255, 253, 23S, 255, 235, 2SS, 258, 259, 235, 232,0
00690DATA2SS, 238, 233, 255, 233, 23S, 247, 252, 23S, 219,224, 128,0,0,0
00700DATA2SS, 235, 233, 233, 255, 255, 233, 235, 258, 255, 25%,63,3,0,0,0
00710DATA23S3, 288, 253, 233, 255, 255, 255, 255, 255, 293, 235, 292, 192,0,0,0
00720DATA2SS, 235, 255, 255, 255, 238, 285, 255, 224,192,0,0,0,0,0,0
00730DATA23S, 233, 254, 254, 252, 240, 224,0,0,0,0,0,0,0,0,0
00740DATA0,0,0, 132,204,252, 180,234, 183,13%,127,3,2,2,2,6
00730DATA30,3S,6,6,6,6, 3,295,233, 255, 254,292,4,4,4,12
007&0DATASS, 83, 233, 233, 235, 255, 293, 259, 253, 255, 253, 233, 253, 253, 255, 259

This game is in colour. it's meant for

(o]
(o}
[¢]

0,0
0,0
0,0
0
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Y/ FEED FORWARD

Recall
Saul Clay Hruza,

Flagstaff Hill, SA 5159

If you have ever had battles with family
or friends over the practical uses of
your computer, this Is the program for
you. it simply reads a question from a
data statement you have made and
checks to make sure your input is the
same as the following data statement
(ie, the correct answer!). | have used
the example of a French vocabulary
test, however you may adapt it for any-
thing you find difficuft to memorise.

There are three locations you must
change every time you enter a new
data statement, they are lines 210, 220
and 230. To enter new questions,
make the appropriate DATA state-
ments and change the numbers in the
above lines to twice the number of
questions (ie, in my example | had five
questions, or 10 data statements in all,
so Al and X must equal 10). | have
found the program very useful espe-
cially before exams!

00100 POKE 257-1 $REM FOR( ED UPHFER CANE

L0110 REM -

00120 REM « RECoLL FROGRAM FOK THE MICROBE~: =
0130 FEM - Saul Hruza 1965 "
00140 REM rxe

00150 REM INTRODUCT ION

00160 (LS tLORES :1PLOT 10,35 Til 40,3% (PLOT 20.3% TO 2M0.10 (LK< 14.8
1PRINT "F & 1% :CURS 25,10 :PRINT “FOk Trl MICROEEER"

00470 FLOT 0.0 TO 127.0 fU 127,46 TO .46 TJ 0,0

00160 PLAY 6+816:2331,4811,0313,4513,4113,6318,2111,6 I NORPAL

00190 (LS

00200 STRS (2000)

00210 DIM &1¢(10) :REM THE NUMBER HERE EQUALE THE AMOUNT OF DATA
STATMENTS

00220 FOR x=1 TO 10 TREAD A18(X) :NEXT X:REM THE NUMBER MHEWE FOUMLS
Try AMOUNT OF DATA STATMENTS

00230 LLE :FOR Xe] TO 10 STEP2 IREM THF NUMBER HERE FOUALE THe
“POUNT (F DATA STATRENTS

00240 LET F=INT(RND+3)+l tIF R=2 THEN NEXT» x 270

00250 NEXT X

0U260 GOTO 230

00270 INVERSE tPRINT®”khat is the French for 7" :NOWMAL IREM YOU CAN
CHANGE THE QUESTION HERE T SUIT WHATEVER FIELD YOU ARE LISEINS

OU280 CURE2,8 tPRINT A18(X)} tPRINT 1INPUT;BIS 11F kis = AJs(Xel) THEN
B80T 340 ELSE 3310
00290 GDTO 230
00300 FEM REWARD &

00310 PRINT ° Sorry » you %0t it wrone . the correct anawer wag
“3A1S(Xe1) SPRINT “ tPLAY 0,15 tLET N=Nej

00320 IF N=% THEN 360 LSE 230:REM THE AMOUNT OF -IERT [(NS YO «(S+ TO
fSk

00330 REM CORERECT 1ON

00340 PRINT * Correct { Very sood .":FLATL 10 LETS=tet tLEIN=N-1
00350 IF N=% THEN 360 ELSE 230 tREM  THiI AMOUNT OF GUHETIONS YO witm
TU 4S5

OV3s0 CLSPRINT®
ou370 INFUT™
238=*Y” THEN 220
CO3E0 HEM CUESTIONS AND ANSWERS
OO390 DATA "THE RAILWAY STATION”, "Lm GMRE"

00400 DATA “CASTLE", "Lt CHATAEU"

00410 DATA “HELLO",» " BONJOUR®

00420 DATA "GOODRYE™."AU REVOIR™

00430 DATA "CHICKEN","LE POULET"

0440 DATA "MORE QUHSTIONS”. *MORE ANSWERS™

00450 dhTa ......

Very sood vour score was “i1St" out of A"
Do vou want another so (Y/N) ?*:1Z1ls tRESTORr tIF

ETI-666 Software
Control %
R. J. Martindale,

Mill Park, Vic

The article describing the ETI-666
parallel printer switch (ETI, February
1985) explains how it can't be soft-
ware controlled from its driving port
using ESCAPE sequences, as this
would (i) require some means of
recognising such sequences adding
to the complexity of the switch, and
(i) cause some problems when send-
ing graphics information, etc, to your
selected printer or other peripheral
device.

For Microbee owners, however, all
is not lost: there is a way to software
control the ETI-666. Some modifica-
tions will be required to the mother-
board of the Microbee, but these only
consist of making extra connections
to spare pins of the paraliel port out-
put socket. Depending on which
particular model of Microbee you
have, you may even find some (or all)
of these connections already exist.

The ETi-666 may be controlled by
a single TTL level signal in place of
the switch provided, so a ninth ‘data >

bmi(-n,h“.

Attention!/ 2%
microbee

users and admirers

ONLINE - A GREAT MONTHLY e £ oA
INFORMATION PACKAGE ‘ = - g

A, SUBSCRY

For only $25.00 per year, you can join the
thousands of microbee owners who have found
the way of keeping up to date and in tune with
their microbee. Subscribers to Online, the
microbee journal, are privy to the latest
hardware and software releases, are entertained
by a myriad of applications and are tutored in the
latest languages.

Don’t let your microbee rest! Put it through its paces with

Online — your monthly upgrade kit in a magazine. |

Yo 4§ ° AR
YES' Please enter my o scription, as marked, to Online for one
« year (12 issues) at a cost of $25.00.

Name:_

\
1

l

Address: aoa o I
l

!

l

Town/Suburb: State: P/code:
METHOD OF PAYMENT: [J Money Order/Cheque
[J Please charge my

(T T I T I I

Expiry Date: Signature:

I o Unless otherwise stated, your subscription will commence from the next Issue to I
be published upon recelpt of this form.
o Single copy price $2.95 plus 30 cents p&h per issue within Australia.
I o All subscriptions and enquiries should be addressed to: I
The Subscription Officer, Online, P.O. Box 41, West Gosford 2250.

_l—_--_—r_-_-___-

MBS ¢12/ET/IJULY
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bit' is required from the computer
dedicated to this purpose.

Now the good luck for Microbee
owners!

On the B side of the Microbee's
Z80-PIO (the serial port side) will be
found data bit DB7 at pin 34. On
early model Microbees this pin was
simply pulled high via a 4.7k resistor
only and was unused, aithough it was
programmed to be an input, causing
interrupts to be generated as part of
the networking mode of operation. No
other connection was actually made
to this PIO pin,

On later model 'Bees this bit is
used for other functions such as regu-
lar update of the software clock pro-
vided on some models. Reference to
the Microbee Hardware Notebook in-
dicates that the actual connection of
this bit can be altered by rearranging
some links on the motherboard —
one of the options being to connect it
to pin 14 of the parallel port socket.

So, it this data bit is in tact con-
nected to the parallel port socket, and
it is altered to become an output by
reprogramming the PIO B side, it can
then be used as the required control
line for the ETI-666, with a "0" select-
ing printer #1, and "1" selecting
printer #2,

Implementation steps:

1. As the Microbee parallel port is
not true Centronics, some mods may
be required to make it so. The sim-
plest way is to add the ETI-671 paral-
lel printer interface (ETI October
1983) between the output socket and
the ETI-666 switch — the arrange-
ment shown in the circult diagram.

(Note that on some latest model
Microbees an internal circuit has been
added which produces the required
Centronics active low *STROBE sig-
nal at pin 6 of the parallel port socket
— in this case the additional interface
circuit will not be required.)

2. Connect pin 34 of the Z80-PIO
to pin 14 of the parallel port socket.
This may be done by rearranging
board links or running an extra piece
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of hookup wire depending on the
model '‘Bee you have.
3. To power the printer switch, pro-

vide unregulated 10V at pin 9 of the

parallel port socket — again note that
this connection may already be in
place on some models.

4. Delete the printer selector toggle
switch from the ETI-666 and connect
the new control line to the junction of
resistors Rt and R2 using an addi-
tional conductor in the input connect-
ing cable.

5. Reprogram the B side of the PIO
to make bit DB7 an output which can
be set or reset to control the ETI-666
switch.

The circuit diagram shows the ar-
rangement,

The two-position printer selector
switch in the ETI-666 is replaced by a
three-position type as shown. This ar-
rangement retains the ability to manu-
ally select printers or opt for the re-
mote control mode under control of
the host computer.

Sample software subroutines to
drive the modified printer switch, both
in MicroWorld BASIC and 280 As-
sembler, are listed. | tucked the ma-
chine code routines into the end of a
customised “"NET' EPROM, where
they can be accessed from BASIC
with the USR command or with a
direct call from machine code
programs.

The described modifications In no
way affect the normal operation of the
Microbee'’s parallel port. If the extra
tacility of the new control line is not
required then simply make no con-
nection to it.

WARNINGIN

As indicated throughout the text, a
number of the required modifications
or connections may or may not exist
within various models of Microbee
computer. Thoroughly check the cir-
cult diagram for your particular
model to determine exactly which
mods must be done to your
machine.
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99000
o%o18
29020
99830
ov04e0
LITLY]
29860
09970
09000
09090
ev100
89140
@120
9130
89140
29130
09180
89170
a918@
09190
@9200
ev219
29220
09230
89240
09230
09260
29270
ov280
29290
29300
29310
29320
29330
29340
29330

ADDR

EFCD
EFCD

EFCD
EFCE
EFCF
EFD2
EFD3
€EFDe
EFD6
EFD8
EFD®
EFDE
EFDD
EFDF
EFEQ
EFEL

EFE2
EFE]
EFES
EFES
€EFES
EFE?

€FEn
EFE®
EFER
EFED
EFEE
EFFa
EFF2
EFP3

EFF&
EFFS
EFF7
EFF9
EFFA
EFFC

EFFE
EFFF

CLET

REM
REM
REN
REN
REM
REM
REM
REM
REM
REM
REM
our
oury
ouy
ourt
out
out

REM
REM

RE#
LEY

LET

REM

REM
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Printer Selection subroutines which cen be added to
MicroWorid BASIC programs and cellied as reguired to
select desired printer or other peripheral.

R.Martinda

Subroutine

REMN
REM
REM
REM
REM
REM

3,138:
3,293:
3,28:
3,183:
3,253:
2,32 :

RETURN

X=iNt2)

X=x-128: R

CODE LINE
op) 00
eol1@
80120
00130
LLIRT]
o130
en1se
00170
se106
00190
00200
F3 08220
ES 20230
23€2¢F 09240
7E 20230
B> o260
2003 e0270
D3e3 29280
23 00290
18F 7 00300
3E20 20312
D382 ea32e
El ae33a
Fi1 20340
ce oe3se

20340
BA eo37e
FF eo3es
19 ae3ve
B 28400
FF 0410
oo 20420

o0430

08440
FS 88360
DBOZ LLIVL]
CBYF acesg
ce 20490
CBBF oasae
D322 80310
[ 2} 60320
co 20336

20340

20330
FS °es70
bae2 e0380
CB7F 20390
(] 20600
CBFF 00610
D382 99620
Fi 20630
co o0se0

20630

20660

20a@8e Total errors

SET

EFDB

READ

le 31/03/1966

to reprogrem B side of P10 to make bit ? output

set Interrupt Vecto

r

set Mode 3 (Bit in/out mode!?
set bits 4,3,0 s inputs, 7,6,5,2,1 as outputs

Interrupt Control W

ord

Mask Control Word - don’t monitor any bits
set RS5232 output bit high

EM set B? = 2

LABEL MNEM OPER.

AND

REM Subroutine to set bit B7=2 (peripherasl #l1 selected)

REM reed FPID B side data port
IF XC128 THEN RETURNt REM return {f B7 airesdy = @

OUT 2,X: REM send new velue bactk to data port
RETURN
REM

REM Subroutine to set bit B?=] (periphersl #2 selected)

LET X=IN(2)t REM resad PIO B side dats port
IF X=)128 THEN RETURN:
LET X=Xe128; REM set B? = |}
OUT 2,X: REM msend new value back to dats port
RETURN

REM return ¢ B? slready =» 1|

1°SOFTWARE CONTROL OF ET1-646 PRINTER SWIFCH FROM MICROBEE®
1280 Assembler subroutines which Can be sdded into

tlarger machine code programs and called as required

1ta select desired printer or peripheral.

tR.Martindele 33/83/1%66
ORO QEFC
DEFR 18

DM

10RG where required!

isave regs

iread asta
ftest data tor table end

lout to port

finc table pointer

5 loop

iset RS232 out bit high

lrecover regs

fInterrupt Vector

1Set Mode 3

I1Set inputs and outputs
tinterrupt Control Word
iMask Control

Imark end ot table

ISubroutine to set B7+9, periphoral Wi selected.

Jsave regs
fread P10 B side dats port
itest DIt 7

freturn {4 bit 7 = @
ireset bit ?

fsend back to dets port
irecaver regs

tSubroutine to set B7?s), peripheral #2 selected.

isave regs
fread PIO B side deta port
itest bit 7

Ireturn 1§ bit 7 = |

tset bit 7

tsend back to data port
trecover regs

tSubroutine to program P sfde of PIO
ito make bit B? an output.
PUSH AF
PUSH ML
Lo Nk, TABLE
READ LD A, tHL)Y
OR ]
IR Z,SET
our A
INC HL
IR READ
SET Lo A, 20
ouT t2),A
POP HL
POP AF
RET
TABLE DEFB BAH
DEFB @FFH
DEF B 19
DEFB oB7H
DEFB OFFH
DEFB -1
PUSH AF
IN A, 02y
BIT 2.A
RET -
RES Z.A
our €21 ,A
POP AF
REY
PUSH AF
IN A0
BIT P TS
RET N2
SET 7,4
our t2),a
POP AF
REY
END
EFD2 TABLE EFE2

——— e
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USED
TEST
EQUIPMENT

Capricorn Computing Services Pty
Ltd, a well established broker of
computer equipment, offer for the
first time in Australia;

A TEST EQUIPMENT
MATCHING SERVICE.

Selling — the perfect way to dispose
of your surplus equipment and get
that extra cash when its time to

WE BUY
WE SELL — |
YOU WIN!

A NEW SERVICE TO
THE AUSTRALIAN
ELECTRONICS
INDUSTRY!

upgrade.
Buying — the price you pay is
substantially lower than the new
equipment price. A real alternative
to the high cost of Test Equipment
purchase and upgrade.
You tell us whether you are a buyer
or seller (or both), what equipment
you want to sell or purchase and if
you have a specific model or your
general requirements. We then
match you up on our Database
records with the equipment that you
either want to buy or sell.

For further information, contact:

CAPRICORN COMPUTING SERVICES
PTY. LIMITED

1st Floor, 1 Avon Road

North Ryde, 2113

LPh: (02) 888-3544

We do all the matching — Buyer to Seller Seller to
Buyer. You win the rewards in dollars $aved!!!

* CRO’S * SIGNAL GENERATORS * LOGIC
ANALYSERS * DATASCOPES * RADIO
EQUIPMENT % DEVELOPMENT EQUIPMENT
* POWER SUPPLIES

J

READER INFORMATION
SERVICE COUPON

-

Electronics IEEIIIINIEL

Today

To find out more about the products and sevices in this issue,
circle the READER SERVICE NUMBER from the advertisement,
photocopy this coupon, enclose it in an envelope and send to:
FREEPOST No 4

The Federal Publishing Company

PO Box 227

Waterloo, NSW 2017

No stamp necessary if posted in Australia

A. Engineer/Designer

B. Technician Please circle

the category
C. Manager that best
D. Hobbyist fits you.

E. Interested Consumer

Name ....
Address
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THE USER’S GUIDE TO
COMMODORE 64 & VIC 20

The editors of Consumer Guide have
compiled a thorough introduction to
the Commodore 64 and Vic 20 com-
puters, software and peripherals. With
colour illustrations and a clearly writ-
ten text, this reference will guide the
newcomer through all phases of learn-
ing how to use the computer. From
setting the system up, learning what
each key does, expanding the system
with peripherals, to buying new soft-
ware. Specific exercises are included
for each of the keys. Spiral bound,

80pp.
3860 $5.95

H0065G

EASY-TO-UNDERSTAND GUIDE TO
HOME COMPUTERS

Confused by all those computer
terms? This clearly written book from
the editors of Consumer Guide tells
exactly what computers are, how they
work and why they are so amazingly
useful, all in plain English. Here is all
of the information needed to under-
stand and use computers, and even to
start programming. A special buying
section compares the most popular
home computers. This book is your
ticket to the computer age! Spiral

bound, 96pp.
$8-50

H0066G

ALMOST EVERYBODY'S
PERSONAL COMPUTER BOOK
Written for the computing beginner to
break the enormous barrier of jargon
and mystique that seems to surround
computers. With a highly readable ap-
proach, the author introduces the
basic concepts and develops them
into a general discussion on personal
computers Including choosing and car-
ing for a PC. Also offers an introduc-
tion to BASIC programming. 160pp.
HO0144Z 3895 $5.95

$5.95

INSTANT PROGRAMMING OF
YOUR SEGA SC3000 COMPUTER
Spiral-bound for easy use, this is THE
Sega SC3000 beginner's book! In
carefully explained, easy to follow

steps, it covers the function of each
key and all of the commands needed
for super fast mastery of BASIC pro-
gramming. This is a book for do-ers:
The second part of the book teaches
the real art of programming with
plenty of examples and subroutines.
84pp.

K0o51P $12.95

THE BEST VIC/COMMODORE
SOFTWARE

Trying to find the most suitable soft-
ware for personal computers can be
frustrating. The editors of Consumer
Guide have compiled comprehensive
reviews of VIC 20 and Commodore 64
programs based on ratings by user
groups; further evaluation is given by
the editors and Commodore software
experts Jim and Ellen Strasma. Each
review describes the program’s pur-
pose and features, detailing both the
good points and bad. Each program
has been rated for ease of use, clarity
of written and on-screen instructions,
and overall performance. The pro-
gram’s price, publisher, format and
hardware requirements are also in-
cluded. The reviews are presented in
sets by topic: Word Processing, Busi-
ness, Home, Education, Networking,
Strategy Games, Arcade Games and

programming Aids. Spiral bound,
192pp.
K0052G $8:50 $4.95

THE BEST APPLE SOFTWARE
Trying to find the most suitable soft-
ware for personal computers can be
frustrating. The editors of Consumer
Guide have compiled comprehensive
reviews of Apple I, Il Plus and lle pro-
grams based on ratings by user
groups; further evaluation is given by
the editors and Apple software expert
Roe Adams. Each review describes
the program’'s purpose and features,
detailing both the good points and
bad. Each program has been rated for
ease of use, clarity of written and on-
screen instructions, and overall per-
formance. The program’s price, pub-
lisher, format and hardware require-
ments are also included. The reviews
are presented in sets by topic: Word
Processing, Business, Home, Educa-
tion, Networking, Strategy Games, Ar-
cade Games and Programming Aids.
Spiral bound, 160pp.
$8:60

K0060G $5.95

25 SIMPLE AMATEUR BAND
AERIALS

Describes how to build 25 amateur
band aerials that are simple and inex-
pensive to construct and perform well.
Projects range from the simple dipole
up to a mini-rhombic. 63pp.

N0286B $0:96

25 SIMPLE SHORTWAVE
BROADCAST BAND AERIALS
Describes concisely the design and
construction of simple and inexpen-
sive aerials that perform well: from
simple dipole to end-fire arrays. In-
cludes dimensions and other data for
spacing and cutting phasing lengths.

63pp.
N0362B 35085  $4.95

THE WORLD IN MY EARS

This is THE basic manual for anyone
with an active interest in shortwave
listening written by Arthur Cushen
M.B.E., world-renowned authority and
broadcaster. In the first section, the
book covers the historical develop-
ment of shortwave broadcasting and
the listening hobby that grew up with
it. The second section covers the
practical aspects: how to start out,
how to erect antennas, all about time
zones, DX clubs, reporting, news ses-

sions, etc. 204pp.
N0420C $16:85  §$7.95

THE BASIC BOOK OF HAM RADIO
This easy to read American Publica-
tion tells how the Amateur Radio Ser-
vice works, how to obtain a Novice
Licence, what to buy to get on the air
and where the action is — awards,
contests, public service, satellite com-
munications, radio clubs and other
ham activities. $5.75 RRP, 128pp.
NO287R Only $3.95

INSIDE BASIC GAMES
A look at games from the inside out:
Teaches the reader how to design his
own error-free, interactive BASIC pro-
grams. Rules, algorithms and coding
differences for the PET, Apple Il and
TRS-80 are also included. $19.95
RRP.

KO0189A

$5.95

Only $14.95
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THE PASCAL HANDBOOK
Summarises the whole PASCAL
vocabulary, including the variations in-
troduced by the different commercial
versions of PASCAL. Presented in an
easy to use dictionary format. $23.50
RRP.
K0200A Bargain at onty $16.95
AUDIO ENTHUSIAST'S HANDBOOK
Covers the record/playback curve,
stylus compliance, acoustic feedback,
stereo tape track standards, compen-
sating sideways drag, amplifier power
ratings and more. $2.75 Retail, 96pp.
G0383B Reduced to onty $2.00

CHOOSING AND USING YOUR HI-FI
Provides basic information on the
technical specifications of hi-fi equip-
ment. Offers advice on what to look
for in equipment in order to obtain real
high-fidelity sound and reproduction.
$4.95 Retail, 88pp.

G0385B ONLY $3.95

MINI-MATRIX BOARD PROJECTS
This selection of 20 useful projects to
build is an excellent introduction to

P.0. BOX 227, WATERLOO 2017

constructing electronic projects. Those
without any experience in electronics
will find it easy to read and simple to
follow. $6.75 RP, 102pp.

D0062B Priced to clear $2.00

YOUR CALCULATOR AND YOUR
MONEY

It you are interested in money and do
even the simplest calculations, this
book is a ‘must’. It shows how to get
the most practical use out of this effi-
cient and powerful tool. The contents
cover everything from simple arith-
metic to compound interest, and de-
preciation. $4.75 RRP, 174pp.
M0246B

FUN & GAMES WITH YOUR
ELECTRONIC CALCULATOR
Calculators might be a powerful and
time saving tool, but they can also be
an endless source of amusement and
an excellent source of relaxation, as
this book shows. What do 55 snakes
in a 14 foot square pit do? (You'l
have to read page 6 to find out)
$2.50 RRP, 63pp.
M0370B

$2.00

$2.00

YOUR MAIL ORDER COUPON

ELECTRONICS TODAY
INTERNATIONAL

BOOK SALES

For airmail to Papua

PLEASE ENCLOSE
$3.25 per book
for postage, handling add $6.00 to these charges.

New Guinea, New Zealand
Oceania and
Southeast Asia,

and insurance

BOOK TITLE
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Please tick box to indicate method of payment:
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COMPUTING NEWS

Micro

interpreter

Horizon Computer Corporation of Sydney has announced the
Corvus Network Transporter, which allows Macs, Apple IIs
and IBMs to connect to the same network.

Using the new Corvus Trans-
porter, a wide variety of differ-
ent types of microcomputers can
now be linked to Omninet, giv-
ing users the ability to share the
mass storage of the Corvus

OmniDrive and  permitting
inter-communication between
the micros.

“It is invaluable for anyone
wanting to link up two net-

works”, says Tony Bowden,

General Manager of Horizon,
which is distributing the Trans-
porter. “Business networks can

now be linked in the case of a
merger or take-over. Very often
different departments in the
same company use networks of
different micros — now they can
share data, printers and other
peripherals.”

The Corvus Network Trans-
porter can also link micro net-
works with mainframes, after
software modification.

It retails for under $900, but
for more information contact
Horizon on (02)498-6611 or
(03)662-1611.

Hitron supplies Aust navy

Hitron Pty Ltd has won a con-
tract to supply more than
$500,000 worth of specialised
data recording equipment to the
Royal Australian Navy.

The equipment is part of the
Australian-designed and pro-
duced Mulloka sonar systems
(worth $13m) to be installed in
two new RAN frigates.

Hitron, the Michael Edgley-
backed computer and electron-
ics company, will supply two
Datatape  muiti-track  tape
recording systems, the Datatape
AN/USH-24(V).

Mulloka sonar systems were
developed by the Weapons Re-
search Centre at Salisbury,

South Australia, to overcome
specific problems in local
waters.  Australian  coastal
waters are wider, shallower and
warmer than most continental
shelves, and contain more of the
temperature layers which deflect
sonar waves and cause sonar
shadows in which submarines
can avoid detection.

The Mulloka System is linked
to the Ikara long-range, anti-
submarine  rocket torpedo,
which was also developed by the
Weapons Research Centre,
Data collected by the Mulloka
system can be instantly relayed
to the Ikara missiles to pinpoint
the target accurately.

Microbee Premium Series

Microbee Systems Limited has
announced a “Premium Series”

1 for its Microbee family of per-

sonal computers.

The Premium Series offers as
standard all of the main features
available as options on the exist-
ing models, such as colour video
and Viatel/Videotex communi-
cations capability. In addition
they boast greatly enhanced
high-resolution graphics capabil-
ity, four extra keys for easier
cursor control and a volume
control for the internal speaker.

The enhanced high resolution
graphics capability of the new
Premium Series Microbees al-
lows them to display a full
screen of 131,072 individually

programmable pixels, eight
times more than the standard
models.

The new models feature a
fully redesigned main circuit
board with improved colour
video and keyboard scanning
circuitry. CPU screen accessing

is now fully synchronous and
transparent, giving a clearer and
more stable display without
‘glitches’. Keyboard scanning is
now much more reliable, and
disk models feaure the ability to
assign extended functions to the
numeric keys.

The new Premium Series Mi-
crobees retail at $100 more than
the standard series models in
each configuration. MSL is of-
fering owners of existing Micro-
bees the opportunity to upgrade
them to a Premium Series ver-
sion.

A brochure describing the
new Premium Series Microbee
models is available from Micro-
bee Systems’ Technology Cen-
tres and authorised dealers.
Copies are also available from
the Marketing Communications
Department of Microbee Sys-
tems Limited, PO Box 105,
North Ryde, NSW 2113. (02)887-
3723.

CLUB CALL

A user group for the Acorn BBC Microcomputer called OZBEEB advises
that it meets twice monthly at the Australian Film and Television School —
Open Program, 3 Lyon Park Rd, North Ryde, NSW. Meetings are on the 2nd
Wednesday of each month at 7 pm and the 4th Monday of each month at
6.30 pm. Annual membership subscription is $10.

The Central Coast Apple Users Group meets on the first Tuesday of each
month at the Central Coast Grammar school, Erina Heights, from 7.30 pm.
Contacts are Charles Lee (043)67-6845 or Mick Tierney (043)41-9350.

A Sharp Users Group of Brisbane has been formed, meeting on the second
Wednesday of each month at the Graceville State School. For further informa-
tion contact Bill Laidlaw, 51 Sandon St, Graceville, Qid 4075 or (07)379-3457.

Mbug Australia with nearly 600 financial members plus their Microbees
caters for a wide variety of interests in the microcomputing area, from hard
disks and fourth generatlon languages to computer games and educational ac-
tivities. Other Victorian Microbee groups are affiliates of the club. The club
publishes a monthly magazine The Catcher, provides a public domain disk

library, a separate tape fibrary, a modem hire facility and disk and tape copy-
ing/format conversion services to its members. Membership costs $20 for Mel-
bourne residents ($17 country). Student membership is $15, while member-
ship for the RCP/M is only $10.

The club also runs a 24 hour remote CP/M system bulletin board for its
members on (03)873-5734.

SCUA (Sorcerer & CPM Users of Australia) caters for Sorcerer, Excalibur,
Bondwell and all machines which run the CP/M operating system. The group
also has an increasing number of PC users and Is forming an interest group to
cater for owners of these machines. Meetings are held on the first Sunday of
the month, February to December at 2pm at Victoria College, Burwood Cam-
pus, 221 Burwood Highway, Burwood, Vic 3125. The SCUA RCPM service is
avallable to members. The number s (03)754-5081. Address all correspond-
ence to The Honorary Secretary, SCUA, GPO Box 2402, Melbourne, Vic 3001

Microbee Users Group of WA meets at 7pm on the first Sunday of each
month in the Nurses' Lecture Theatre of the Sir Charles Gairdner Hospital
at Shenton Park. Further details can be obtained from the membership offi-
cer on (09)294-1833 or by mail to GPO Box N1090, Perth, WA 6001,




IBM-JX PC expanded

IBM Australia has announced
several new enhancements for
the IBM-JX personal computer,
including a hard disk expansion
unit, a 256K cluster memory
card and nearly 40 new software
packages.

The hard disk expansion unit
consists of a 10M, 135mm hard
disk drive and three expansion
board slots which can be used
with optional cards such as 256K
RAM and 384K RAM cards, al-
lowing users the option of up to
512K of memory.

The new 256K cluster memory
card installed on the optional
cluster card, enables users in a
classroom network to install up
to 384K of memory in the main
JX system wunit.

Six proven programs de-
veloped by Canada’s University

of Waterloo and Watcom Sys-
tems Inc include the Waterloo
Janet Version 2.2 program. This
program provides network con-
trol functions for multiple JX
workstations to communicate
with an IBM-XT , or an IBM-JX
with a hard disk installed, for
data, program and printer shar-
ing. Libraries of programs can
be created and used by a num-
ber of users.

Other software packages that
have been released for use with
the IBM-JX include advanced
text processing, personal pro-
ductivity tools, and over 20
educational programs designed
to introduce students to various
mathematical, scientific and lan-
guage topics. All of these soft-
ware packages are available on
convenient 90mm diskettes.

$998 voice

Visnet, the local voice recogni-
tion pioneer, has released a
voice recognition package for
PC/XT/AT and compatible com-
puters at $995.

The package includes hard-
ware, software and support.
Features are a circuit board and
dynamic microphone, a training
program and voice recognition
program that includes pop-up
menus and colour windows, and

starter command lists for Word-
star, Lotus 1-2-3 and other
popular programs. There are
also edit, compile and utility
programs to tie voice recogni-
tion into all applications. A
manual and 90-day warranty are
included.

Visnet is a joint venture be-
tween Netmap Corp and Vision-
hire.

For further information call
Michael Carroll on (02)922-
2711.

Viatel for Tandy 4
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Retractable Cables
with modular plugs

PMC 400 Series (4 Core)
4 x 4 modular plug

PMC 400 Series (4 Core)
6 x 4 modular plug

PMC 600 Series (6 Core)
6 x 6 modular plug

PMC 800 Series (8 Core)
8 x 8 modular plug

® Nominal impedence 2MT
length 0.0

® Each conductor rated for
continuous use at 1.0 AMP

® Fitted with modular plugs or
to specification

Software is now available for the Tandy TRS80 Model 4 or 4P ® Modular jaC ks available upon
to operate with Telecom’s Viatel system. The Australian pro- req uest

duced ‘Viaterm® supports Viatel’s real time features, stores
frames for late disk recording and uses an electronic mail tem- ® Also a Complete range of
other cabling requirements

plate to allow messages to be prepared and edited off-line.

For more information contact Tandy stores or '80 Software, } ) -
including power cords, ribbon

and multicord

PO Box 86, Lyons, ACT 2606.
Range of modems
shielded/unshielded cables

The Nokia fourth generation of medium speed modems in-
cludes stand alone units and card modems, all of which are
Telecom approved and conform to CCITT standards. Baud
rates are 1200/600, 1200 and 2400/1200. For further informa-
tion contact EEL. Communications, 33 Bellona Ave, Regents
Park, NSW 2143.

H.H. PEASTON
PTYLTD

Viatel decoder

Dick Smith Electronics has introduced a decoder for the tele-
vision suitable for connection to Telecom’s Viatel videotex
service. The unit retails competitively at $499.

Call today for more information
(02) 800477 (03) 762 3544

ETI READER SERVICE 31




INSIDE YOUR COMPUTER 2

This month we look into the computer’s public transport
system, the bus, which lets one part of the computer talk to
another.

CATCHING THE BUS

S s 0 10w @ 0 P
£ _ = hchuinlec gt

i
| =
.

The bus system in the Apple lie.
90 — ETI July 1986

Phil Cohen

AS MENTIONED BRIEFLY last month, a
computer’s memory is arranged into a large
number of different locations, each with a

unique number or address, and each capa-

ble of holding one character (ie, a letter or
digit), or part of a step in a computer
program.

This arrangement is reflected in the ac-
tual physical layout of the tracks on the
computer’s pcb in the following way. The
word ‘bit’ stands for Binary digIT, and
means very simply a digit that is either ‘1’ or
‘0’. In the normal number system we use, a
digitcan be 0, 1,2,3,4,5,6,7,80r9, butin
the binary system it can only be 0 or 1.

This means that using electrical signals,
one wire can carry one bit by using 5V to
represent 1 and OV to represent 0. In our
normal counting system, a two-digit number
(00,01, 02 . . . 99) can represent 100 differ-
ent values. A three-digit number can repre-
sent 1000 different values. But in the binary
system a two-digit number (2-bit number)
can only be 00, 01, 10 or 11 — a total of four
different values.

An eight-digit binary number (often re-
ferred to as a ‘byte’ for short) can represent
one of 256 possibilities (try them all if you
don’t believe me!). This means that eight
wires, each carrying one bit, can carry only
one of 256 possible combinations of 1 and 0.

Locations

The memory in a personal computer is ar-
ranged in a number of locations, each capa-
ble of holding one 8-bit binary number or
byte. When communicating that number to
the processor, the memory uses a series of
eight parallel wires each carrying one bit.

Each location is capable of representing
one of 256 possibilities, so that it is quite
usual to have one location holding one
character (letter or symbol or digit). The
word ‘hello’, for example, could be held in
five successive locations as five values, each
representing one character. The first ad-
dress would hold a number that corre-
sponded to ‘h’, the next to ‘e’, and so on.

All of the letters of the alphabet (both
upper case ‘A’, and lower case ‘a’), all of
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Figure 1. The processor uses the address bus to call up the contents of a

a memory location.

Flgure 2. Putting an address on the address bus, and the required contents
of that address on the data bus, the processor changes the contents of

the symbols you are likely to need (‘=’, ‘+’,
etc) and quite a few other things can be
quite easily accommodated in that scheme
of 256 possible values.

The eight parallel tracks on the pcb are
known collectively as the ‘data bus’, be-
cause they allow information in the form of
8-bit numbers to pass from the memory to
the processor, and vice versa. The same
data bus is often used to allow the processor
to talk to the disk drive circuitry, the screen
controller, and so on, so that it actually goes
all over the computer.

Each location in memory has its own
unique number or address, which again is
represented as a binary number, usually of
about 16 bits, which gives 65536 (64K) pos-
sible addresses — typical of a small home
computer.

The processor calls up a particular loca-
tion by setting 16 other lines on the pcb
(known as the ‘address bus’) to a particular
binary value which corresponds to the ad-
dress of the location it wants to access. The
memory responds by looking up the con-
tents of that location and setting the data
bus to the appropriate value.

When the processor wants to change the
contents of a particular location, it puts the
location’s address on the address bus, the
new value on the data bus, and sets another
special line which tells the memory it wants
to write instead of read the location. The
memory takes the new value and stores it in
the appropriate location.

System bus

The address bus and data bus taken to-
gether are referred to as the ‘system bus’.
The system bus is often extended to a large
socket on the side of the machine (some-
times just an area of gold plated, edge
connector pins) so that memory or other de-
vices can be added later to the outside of the
box.

The program that the processor follows is
also stored in memory as a series of ‘instruc-
tions’, each taking up one, or usually two or

three locations. The processor calls those
instructions up from memory one at a time
just as if they were data stored in memory.
As far as the memory is concerned, it does-
n’t matter whether a particular location
holds data, or part of a program.

(This is generally true for most other
types of memory; disks can hold either pro-
grams or data, as can tapes or cartridges.
Both data and programs can be sent via
telephone lines, satellites or any other
medium, without the system knowing or
caring whether it is handling programs or
data.)

So the processor is using the system bus
both to call up its program one step at a
time, and also to read from and write to me-
mory locations.

Expansion slots

The Apple computer was a milestone in
the history of computing (and perhaps the
first milestone in home computing). The
phenomenal success of the Apple was due
to a number of factors, one of which was the
system of expansion slots just under the lid.

These were basically an extension of the
computer’s system bus along a line of sock-
ets, into which new add-on pcbs could be
plugged.

This allowed an extraordinary variety of
devices to be attached to the Apple (includ-
ing things from TV cameras to robots,
speech synthesisers and even air condition-
ing controllers), making it a very versatile
machine. Most of the add-ons were made by
companies other than Apple, which took
the development load off Apple while at the
same time increasing sales of the basic com-
puter.

It was even possible to connect new proc-
essors to the Apple bus, and in fact a com-
mon add-on was a card containing a Z80
processor which turned the computer into a
different machine, capable of running
CP/M.

Interestingly, the new Apple Maclntosh
started out with a closed box philosophy

and no user-accessible bus, but the market
showed clearly what it thought of the ma-
chine, and newer versions are now planned
with an expansion bus!

PEEK and POKE

The BASIC PEEK() and POKE instruc-
tions allow you to actually examine and
alter the contents of a particular location in
memory. For example, PEEK(1234) will re-
turn the value held in location 1234, and
POKE 3456, 99 will alter the value of loca-
tion 3456 to 99. Of course, POKE will only
allow you to alter the contents of RAM, not
of ROM (so there’s no danger of damaging
the computer).

Glossary

Address: a number that uniquely identi-
fies a particular location in memory.

Address lines: the part of the system bus
that carries the address from the pro-
cessor to the rest of the computer.

Byte: the amount of information held at one
address — each byte can represent a
number between 0 and 255, which allows
it to store any of the letters of the alpha-
bet, digits, symbols, etc.

Data lines: that part of the system bus that
carries the data to and from the pro-
CEssor.

Expansion slot: an extension of the comput-
er’s system bus to a number of slots to
allow extra pcbs to be plugged in.

Instruction: one step of a program.

Location: memory is split into a large num-
ber of locations, each usually holding
one 8-bit number.

PEEK: a BASIC command that allows you
to look at the actual contents of a
memory address.

POKE: a BASIC command that allows you
to alter the contents of a memory ad-
dress.

System bus: a set of parallel tracks on the
computer’s pcb which carries informa-
tion to and from the processor. ®
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PLAYMASTER
60 + 60 AMPLIFIER

Enjoy the incredible performance improvement of the new low
cost Playmaster 60/60. This briliiant new deslgn by Jon Clarke
and Leo Simpson has distortion and signal-to-noise specs that
are unbelievable for an amp at this pnce AND over 60+ watts
RMS per channel! Use of a fully imported TOROIDAL power
transformer, state of the art components and circult techniques
makes the 60/60 amp a giant leap forward form the old Twin 25

and 40/40 amps.

The Rod Irving Electronics kit is fathiul to the original. Control
pots, for example, were used in the prototype. Be caretutof cheap
substitutions in some Inferior kits! (The identical Toroidal
transformer is used as weill as a tully punched chassis with
attractive front pane! and quality fibreglass PCB.) Check the
detailed specs below, we're sure that you will be surprised

SPECIFICATIONS:

Power Output: 1 channel at 2 chms 105W, both channets 81W.
1 channel at 4 ohms 88W, both channels 72W. 1 channel at 8

ohms 74W, both channels 62W

Dynamic Power (IHF-A-202): One channet at 4 ohms 153w,
both channels 120W. 1 channel at B chms 105W, both channels
95W. (all measured with 240V AC requlated power supply.)

Harmonic Distortion: Less than 0.008 % at 10kHz and 60W into
8 ohm loads. Less than 0.012% at 10kHz and BOW into 4 ohms

loads,

tntermodutation Distortion: Less than 0.0095% for alt powers
up to 60W Into 8 ohm loads. Less than 0.011% for alf powers up

0 80W into 4 ohm loads.

Frequency Response: Phono Inputs - RIAAJIEC equalisation
within +—0.5dB from 40Hz to 20kHz and within 1dB from 20Hz
to 40Hz. High Level fnputs —0.5 dB at 20Hz and — 1dB at 20kHz.

Channei Separation: (Measured at 60W) 10kHz 66dB:
1kHz 75dB; 100Hz 79dB; (undriven inputs loaded with 1k ohm)

tnput Sensitivity: Phono inputs at 1kHz - 4.3mV; Overload
capacity at 1kHz - 140 mV; High level inputs - 270mV

Hum and Noise: Phono (with respect 10mV at 1 kHz) - 89dB
unweighted; High level inputs (with respect to 270mV input)
103dB unweighted with 20Hz to 20kHz bandwidth.

Tone Control: Bass + —12dB; Treble + —12dB

Damping Factor: At 1 kHz ) 80; at 30Hz )80

Stabiity: Unconditional
(EA May, June, July '86)

Please phone for information on the availability of this new kit! $29 9

COMPACT DISC PLAYER
ATTENUATOR

It you have just purchased a
compact disc player r ampitier
could be in trouble! CD players seem
1o have standardised on a 2V output
level where as most Hi-Ft amps.
have a 500mV sensitivity for fult
rated output

In ordef 1g overcome this you may
need a CO Antenuator. It does not
distort the signal tn any way. tis

PLAYMASTER 300 WATT
AMPLIFIER

Tiws module will deliver up to 200
walts into an 8 ohm load and up to
300 watts into & 4 ohm load.
Comprehensive protection is
ncluded and a printer circuit board
brings it all together in a rugged
easy-10-build modute. It can be built
i either tully-compiemetary or

¥ and simple L
malnr\gn an weal beginners project.
86)

(EA

Cat K $7.95
[

SONICS ACTIVE DIRECT

INSERTION BOX

This nexpensive, easy to build D1
box was designed in comuction with
Sonics magazine and s fine for both
live PA and home recording work_ It
takes an unbalanced input and
produces an output suitable for
driving a balanced audio line
SPECIFICATIONS:
S/N Ratlo: 100dB (ref 0JBM)
Oistortion: 0.03% at 4dBM
Input Impedance: 500k nominai
(unbalanced)
L 7600 ohm normenal
(balanced)
{ET1 1401 Sept ‘85)
Cat. K41401

4 INPUT PREAMP

Easy construction and versatile
operation, thes preamp is for

et with the 300W “Brute”
Pmnp (ET) 467) (ET1 July '80)
Cat, K44670 $54.95

$39.95

Qu. npl Y VOrsions, so
outpul transistor shortages should
be no problem at all.

(80PAS) (EA July '80)

Cot X8R ciar "B U63

MOSFET POWER
AMPLIFIER

Empioying Hitach: Mostets, this
power ampiifier features a 'no
compromise’ design, and is rated lo
deliver 150 W RMS maximum

and features extremely low
harmonic, transent and
ntermodulation distortion.

ET1 477 (ET1 Jan.'81)

(Single module onty)

Cat, K44770 $79.50
Plus power supplx (No trans) $49
Plus transformer PF4361/1 $49.50

AEM ULTRA FIDELITY
PREAMP

The latest, definative preamg from David Tiltbrook, the man who oes-?nod the
famous Series 50001 Just as his Senes 5000 were an enomous leap forward
S years ago, 5010 18 his latest AEM 6000 Seres. especially in regard to
Compact Disc processing.

“The input noise subsequently obtained are significantly better than the
best op-amp designs and exceed the vs of the best cial
ampiifiers” -David THibrook, AEM October ‘85

CalK -

assesansan

PLAYMASTER FM/AM
STEREO TUNER

The new Playmaster FM/AM stereo tuner wilf out perform
anything presently avaifable on the market, regardless of price.
As well as including a FM tuner section which is every bit as good
as any other synthesised design, it is also the only unit featuring a
genuine wideband, low distortion AM stereo tuner. Naturally, it
has a digital readout, 12 station memory, automatic seek and an
optional infrared remote control.

SPECIFICATIONS:

AM TUNER......
Turning range: 522 to 1611kHz
Frequency Response: —3dB at 5.5kHz
Harmonic Distortion: Mono; 0.4% at 30% modulation
Stereo; «1% at 30% modulation
Audio Output: 450mV RMS into 4.7 ohm load at 100% modulation
Stereo Separation: Typically 30d8
AGC Range: 4048 for a 6d8 change in audio output
Signai to Noise Ratio: 70dB with respsect 1o full output for signal
levels of 9 and 10 on bar graph display; better than 60dB with
respect to full output for signal levels greater than 6
Usable Sensitivity: 350uV at —6dB audio level
FM TUNER.....
Tuning Range: 87.9 10 107.9 MHz
Frequency Response: — 1dB at 20Hz, —0.5dB at 15kHz
Harmonic Distortion: Mono; 0.15% {100H2); 0.15% (1kMz);
0.2% (6kHz)
Stereo; 0.4% (100Hz); 0.4% (1kHz2);
0.4% (6kHz)
Audio Output: 450mV RMS into 4.7 chm ioad at 100% modulation
Stereo Separation: 3408 (50Hz); 3408 (1kH2); 36d8B (10kHz)
Subcarrler Product Rejection: 48d8
19kHz Rejection: 62d8
{EA Dec. ‘85 Jan-Feb ‘86 85tu12)

Cat. K86020

only $499

3 MUSICOL \
| ¥ onSPECIA-
O‘g Avﬁ_ 5_10 -8

MUSICOLOR Iv
Add excitement 10 parties. card
nights and discos with EAs
Musicolor IV light show. This 18 the
latest in the famous line of
musicolors and it offers leatures
such as four channel “color organ”
plus four channel kght chaser, front
panel LED disptay, mternal
microphone, single sensitnaty
©CD player input (2 volt) control plus opto-coupled switching
@Al potentiomaters, input and for increased safet:
output connectors, PCB mouni g_AAug.'M)B' 8
®Screened and other winng atmost al. K81080
eliminated
®Special centre detent and
switchabie attenuator type controts
® Safety shrouded speaker
connectors
®Extensive switching facilities
®MOSFET pertormance and

PLAYMASTER 200 Hi-FI
MOSFET AMPLIFIER
+ ichannet (RMS) Into 8 ohma!

00w,
“A stero that will equai
of better aboul any integrated
of price” -Leo Sﬁnpsov'x, E?:T:o: EA

Features .
®Electronic input switching

$99

reliabiity
eUses Hitachi 25C2545 low noise P el
transistors
®Very low pnce for level of
pertormance o2
SPECIFICATIONS. ..,
Power Output: 100W RAMS into 7]
8 ohms per channel .
'a‘.’_‘qu"\cY:ﬂpgm: g AUDIO TEST UNIT
2 B:_"flg‘:&;; ;0 Egg - Just about everyone these days who
Hum: — 10048 beiow full output has a stereo system also has 8 good
hpu{‘ Sensitivity: cassefie deck, but not many people
Line 300mV 9008 SN are abie 1o get the best pertormance
Moving magnet 2mV 80JB S/N trom it. Our Audio Test Unit allows
CO input 2V 9408 SN yOu 10 s8t your cassette recorder's
Distortion: 0.01% maximum typical; bias lor opitmum trequency
0.003% 20 - 20kHz - rasponse for a given tape or
Slﬂblmy: Unconditional alternatively, it allows you 10 find out
which tape s best tor Your recorder
(EA Jan, Feb, Mar '86) (81AO10) (EA Oct 81)
Cat. KBS Cal. KB1101 $569.50

$449

SERIES 5000

INDIVIDUAL COMPONENTS TO
MAKE UP A SUPERB HIFI SYSTEM!

By directly importing and a more technically orientated
organisation, ROD IRVING ELECTRONICS can bring you these
products at lower prices than their competitors, Enjoy the many
other advantages of RIE Series 5000 kits such as “Superb Finish”
front panels at no extra cost, top quality components supplied
throughout. Over 1,000 soid!

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

POWER AMPLIFIER

WHY YOU SHOULD BUY A “ROD IR
RI

n P SE EA LY

’ $30
s eveloped by
'TRONICS and Is being supplied to other kit

suppliers.

SPECIFICATIONS: 150 W RMS into 4 chms

POWER AMPLIFIER: 100W RMS into 8 ohms (+ - 55V Supply)
FREQUENCY RESPONSE : BHz to 20Hz +0=.0.4 dB 2.8Mz 10 65KHz,
+0=3 dB. NOTE: These figures are determined solely by passive fiters
INPUT SENSITIVITY: 1 V RMS for 100W ouput.

HUM: 100 dB below full output (fiat).

NOISE: 116 08B beiow full output (flat, 20KHz bandwidth}

2nd HARMONIC DISTORTION: -0.001% at 1 KHz {0 0007% on Prototypes)
at 100W ouput using a + =56V SUPPLY raled at 4A continues +0.0003% for all
ham less than 10KHz and all powers below clipping

TOTAL HARMONIC DISTORTION: Determined by 2nd Harmonic Distortion
(see above)

INTERMODULATION DISTORTION: 0.003% at 100W. (50Hz and 7TKH2

STABRIN: Unconditonal,
Cat. K44771 » Smenln $359
Assembled and tested $549
packing and post $10

PREA

THE ADVANTAGES OF
“ROD IRVING

g eve that dollar for
ercial unit available that sounds as

ECIFICATIONS:

FREQUENCY RESPONSE: Migh-level input: 15MHz = 130KHz. +0.=td8

Low-Level input-conforms to RIAA equalisation +=0.248

OISTORTION: 1KHz :0.003% on all inputs {limit of resolution on measunng
equipment due to noise imitation).

S/N NOISE: High-Level input, master fulf, with respect lo 300mV input signal at
full output (1.2V):92d8 fiat +100d8 A-weighted. MM input, master full, with
respect to full output (1 2V) at § mV inpul 500hms saurce resistance connected:
+86d8 fla'92dB A-weighted MC input, master full, with respect to full output

{1.2v) and 200uV Input signal: -71d8B flal « 7548 A-weighted.

Cat. K44791 = | e $319
Assembled and tested $599

packing and postage $10

THIRD OCTA
GRAPHIC EQUALIZER

SPECIFICATIONS:
BANDS: 28 Bands from 31.5Hz to 16KHz.
NOISE: .0.008mV, sliders at 0, gain at Qs

20KHz BANDWIDTH OF NLY

sliders at 0,

packing and postage $10

SERIES 4000
SPEAKERS

8 Speakers — $349

8 Speakers with Crossovers . . $579

Speaker Boxes (assembied with grilt
and speaker cutout) .$349

Crossover Kits $249

Complete kit of parts (speakers,
Crossovers, screws, innerband
boxes.)

Assembled, tested and ready to
hook up to your system $995

Errors and Ommissions Excepted




Hi FI SPEAKERS

A comprehensive range of
matched sppearance speskers.
all with square sliver grey frames
and black cones - ideal for
bullding up low cost speaker
systems that wlil look and sound
superh.

12" TWEETER
SPECIFICATIONS:
Sensitivity: 900B
Freq. Response: 1.2 - 20 kM2
Iimpedance: 8 ohms
Power AMS: 10 watts
Magnet V‘lm‘th: 202
Cat: C10200

22" TWEETER
SPECIFICATIONS:
Senshivity: 9408
Freq. Response: 1.1 - 17 kHz
Impedance: B ohms
Power RMS: 10 walts
Magnet Weight: 2 oz

$4.95

Cat C10202 $5.95
4" MIDRANGE

WITH SEALED BACK
SPECIFICATIONS:

Sensilivity: 9608

Freq. Response: 650 - 15 kHz
Iimpedance: 8 ohms

Power RMS: 15 watts

Magnet Weight: 3.6 oz

Cat C10204 $9.95

442" MIDRANGE
WITH SEALED BACK
Clothed edge surrounds.
SPECIFICATIONS:
Sensitivity: 9708
Freq. Response: 600 - 8 kHz
impedance: 8 ohms
Power RMS: 20 walts
Magnet Weight: 5.4 o2

Cat. C10206 $12.95

62" WOOFER

Cloth edge roll surround.
SPECIFICATIONS:
Sensitivity: 9608

Freq. Responsc: 55 - 7 kHz
Impedance: 8 ohms

Power AMS: 15 walts
Magnet Weight: 5.4 oz

Cat. C10208 $15.95

8" WOOFER
RIBBED CONE
Cloth roll surround.
SPECIF IONS:
Sensitivity: 9498

Freq. Response: 55 - B kHz
impedsnce: 8 ohms
Power AMS: 20 watts
Magnet Weight: 5.4 02

Cat C10210 $18.95

10" WOO;i!

RIBBED CONE
Cloih edge roll surround
SPECIFICATIONS:
Seneitivity: 95dB
Freq. Response: 37 - 6 kM2
Iimpedance: 8 ohms

Power AMS: 25 watts
Magnet Weight: 10 oz

CaL C10212 $29.95

12" WOOFER
RIBBED CONE
Cioth e roll surround.
SPECIFICATIONS:
Senallivity: 9208
Freq. Response: 32 - 4 kMz
Impedance: 8 ohms
Power AMS: 30 walts
Magnet Weight: 13 30z

Cat. C10214 $39.95

12“ HIGH POWER
MUSICAL SPEAKER
® Alyminium die cast chassis
@ Carbon fibre impregnated cone
paper

@ Foam edge

® Light grey cone, silver dust cap

® High temperature “NOMEX; vorce

coll
SPECIFICATIONS;
Sensttivity: 9798
Frequency Re
impedance: 8 of
Power AMS: 60 wart
Magnet Weight: 30 02.
Cat. C10216

ez 50-4kHZ

$59.95

PIEZO DIRECT
RADIATING TWEETER
Requires no crossover, handies up
10 100 watts
Sensitivity: 98dB
Maximum imput: 24 volts
Freq. Reaponse: 3.2 - 30kMz
Dimensions: 35mm dameter.

Cal. C12104 $11.95

SUPER HORN TWEETER
® Requires no crossover and
handles up o 100W!
® Sensitivity: 10008/0 5m
@ Frequency Response: 3kMz-
30kHZ
® Impedance 8 OHMS
® Size 96mm diameter
Cat. C12102 normally $17.95
On Special at $14.95

SUPER HORN

® Wide dispersion tweeter
handles up lo 100W

® Sensitivity: 105d8/0.. 5m

° Froquoncy Résponse: IkHz-

. Imoedance B OHMS

® Size: 145x54mm

Cal. C12103 normally $17.95
On Special at $14.95

PHILIPS SPEAKERS
“Unfortunately we cannot always
guarantee Philips speakers (0 bein
stock due to availability |;,roblernﬂsod

Cat €12030 ADO1610 T8 $16.95
Cat. C12040 AD02160 508 $34.95
Cat C12045 AD70620 M8 $49.00

Car. C12050 AD12550 W8 $95.00
(or Philips equivalent supplied)

VIFA/AEM 2 WAY
SPEAKER K[!
This exciting new
designed by David mvook (.
name synonymous with brilliant
design and performance) uses
VIFA's high perfomance drivers
trom Denmark. You wili save
around $800 when you hear what
you get from this system when
compared to something you buy
oft the sheif with similer
characteristics. Call In personally
and compare for yourseit!

The system comprises...
2 x P21 Polycone 8~ woofers
2% D25T Ferrofiuid cooled dome
tweeters with Polymer diaphrams
2 pra-built quality crossovers

The cabinet kit consists of 2 knock-
down boxes in beautitul black grain
look with silver batfles, speaker
cloth, innerbond. gnil clips, speaker
fterminats, screws and ports

D257 SPEAKER SPECIFICATIONS
Nominal Impedance: 6 ohms
Frequency Range: 2 - 24kHz
Free Air Resonance: 1500Hz
Operating Power: 3.2 wans
Sensitivity (1W at 1m); 9008
Nominal Power: 30 Watts
Voice Coll Diameter: 25mm
Air Gap Height: 2mm
Volc. Coll Hesistance: 4 Tohms

n? Mass: 0.3 grams

0.53kg

P21 WOOFER SPECIFICATIONS:
Nominal Im| nce: B ohms
Frequency e: 26 - 4,000HZ
Free Air Resonance: 33Hz
Operating Power: 2.5 wafts
Sensitivity (1W at Ill“l) 9208
Nominal Power: 60

Voice Coit Diameter: 40mm
Voice Colil Resistance: 5.8ohms

lkw::g Mass: 20 grams
all Parameters: Om: 2.4
Qe

:0.4%
Q1.0.3%
Vas:80:1

Weightz 1.65kg
Speaker Kit Cat.k90000  S489
Cabinet Kit Cat.k90000 . $179
All Fogether Cat.K90000 . $589

(Save 791)

MIDRANGE HORNS
Use these quality, all metat, Piezo
tweeters lor great top end sound in
your band speakers. disco sound
system. etc. Rated at 30 wafts AMS,
n a system they will handle over
100 watts RMS.
Two sizes to choose from:
Size: 4"x 101/2"
Impedance: 8 ohms

Rating: 30 watts RMS
Response: 1.5kHz - 14 kM2
Dimensions: 102 X267 x 177mm
Cat. C92082 Normally $49.95

This month only $49.95

Size: 3"x 7"

Impedance: 8 ohms

Rating: 30 watts RMS

Response: 2kHz - 15 kHz

Dimensions: 76 X 177 x 145mm

Cat. C92084 Normally $29.95

This month only $29.95

Dealers, OEM's, etc., phone

(03) 543 2166 for wholesale prices

e
V

DIGITAL ECHO
CHAMBER
Features 2 microphone inputs with 1
volume control, 1 line input with 1
volume control, volume controls for
delay time, repeat and echo.
anuls for footswitch, delay and
mix.

© Delay ime 180m seconds

@ Inputs Mic 1 and 2 -460B,

Line -20dB

© Output level 30MV (manx).

® Frequency response 50 - 15kHz
® Signal’Noise ratio 40d8

@ Power 9V battery or AC adaptor
® Power on

® Weight 950 grams

® Dimenston 232 x 65 x 140mm

VIFA/AEM 3 WAY
SPEAKER KIT!

This superb 3 way speaker kit
competes with systems that cost
2 - 3 times the cost of these units!
{which may even be using VIFA
drivers atc.) Never before has It
been possible to get such

value in kit 4
Call in personsally and compare
for yourself!
The system comprises. ..
2 x D19 dome tweeters
2 x D75 dome midrange
2 x P25 wooters
2 x pre-built quality crossovers
The cabinet kit consists of 2 knock-
down boxes in beautitul black grain
look with silver batties, speaker
cloth, innerbond, gnh clips. speaker
terminais, screws and pors.

D19 COME TWEETER SPEAKER
SPECIFICATIONS *
Nominal Im) nce: B ohms
Frequency ge: 2.5 - 20kHz
Free Alr Resonance: 1,700H2
Sensitivity 1W at 1m: 89dB
Nominal Power: B0 Watts

(fo: 5,000Hz, t2dB/oct)
Voice Coll Diameter: 19mm
Volce Coll Resistance: 6.20bms
Moving Mass: 0.2 grams
Weight: 0.28kg

D75 COME MIDRANGE
SPECIFICATIONS:
Nominal Impedance: 8 ohms
Frequency Range: 350 - 5.000H2
Free Air Resonance: 300Hz
Sensitivity (1W at 1m): 9108
Nominal Power: 80 Watls

{lo: SO0Hz, t2dB/oct)
Voice Coli Diameter: 75mm
Voice Coii Resistance: 7.20bms
Moving Mass {Incl. air): 3.6 grams
Weight: 0.65kg

P25 WOOFER SPECIFICATIONS:
Nominal impedance: 8 ohms
Frequency Range: 25 - 3.000Hz
Free Air Resonance: 25Hz
Operating Power: 5 watts
Sensitivity (1W at 1m): 8948
Nominal Power: 60 Watts

Music Power: 100 Watts

Voice Coil Diameter: 40mm
Voice Coil Resistance: 5.7ohms
Moving Mass {inct. air): 44 grams
Thiele/Smalt Parameters: Om; 3.15

Qe; 0.46
Qt:0.40
Vas: 180.1

Weight: 1.95kg

Speaker Kit Cat.k90000 . S779

Cabinet Kit Cat.x90000 .. $309

Al Together Cat k90000 . $989

(Save a huge 110})

ECONOMY 4 CHANNEL
MICROPHONE MIXER

its size and simplicity makes this

mixer very portable and easy 0

operate.

SPECIFICATIONS:

® 4 low impedance 600 ohm
microphone inputs

© Individual gain control for each
microphone

@ Master volume control

® Power on LED.

@ Inputs/Outputs - 8.3mm mono
sockets,

o DC operated (9V banery only)

nput impedance 600 oht

® Output impedance 1. 5kohm

® Signal/noise ratic 5538

® Frequency response 20HZ 1o
20kHz plus of minus 2dB.

® Weight 320 grams.

® Dimension 148 x 46 x B6mm

® Torque vanable range 1-22d8.

® Input sensitivity 1mV.

® Output level S0mV {at mput SmV).

© TH.D.001%.

Cat A12001 $39.50

“’gw\ 5

ELECTRONIC RHYTHM
BOX

® B selectable rhythms, Trot, Rock
Drsco. Bossanova, Walhz, Slow
Rock. Cha Cha, Rumba

® Power 9V battery or AC adaptor
® Volume control
® Rhythm tem)

® Power on LED
@ Footswiich facilities

® Qutput level 150mV {max)

® Weight 750 grams

® Dimensions 190 x 52 x 132mm

Cat. A12048 79.95

control. 10 steps

OMNI-DIRECTIONAL

WIRELESS MICROPHONE
Tunesbte: 92 - 104MHz
Freq. Response: 50 - 15kHz
mvgao feet in open fiedd
Power Source: 9V Baftery
Type: Electret Condenser.
Dimensions: 185 x 27 x 38mm
Waeight: 160 grams

$19.95

.

CRYSTAL LOCKED

AND RECIEVER
MICROPHONE SPECIFICATIONS:
Transmitting Frequency: 37.1MHz
Transmitting System: crystal

oscillation
Microphone; Electret condenser
Power Supply: 9V batte
ge: 300 teet in open'f?eld
Dimensions: 185 x 27 x 38mm
Weight: 160 grams
RECIEVER SPECIFICATIONS:
Recieving Freq: 37.1MHz
Outﬂ vl Leved: 30mV (maximum)
ving System: Super
heterodyne crystal oscillation.
Power Suppty: 9V Battery or 3V DC
power adapfer.
Volume control
Tuning LED
Dimensions: 115 x 32 x 44mm
Weight: 220 grams
Cat. A10452 $89

UNI DIRECTIONAL
MICROPHONE DM323
Low impedance microphones that
must be the best value for money In
microphonesi Features on/oft switch
and avallabie in the following colours:
White, Blue, Red. Yelllow, black and
Gold
Impedance; 600 chms
Frequency Response: 100 - 15kHz
Senaitivity: -760B
Cord/Plug: 2.9 metre, 6.35mm
phone plug
Dimensions: 50 x 200mm

Cat. A10133

$13.95

2 WAY MINI
BOOKSHELF SPEAKERS
Designed specifically for compact
disc This 2 way bass reflex
system ofters incredible audio
pertormance for its size (9.57).
‘Woodgrain cabinet allows tt to siot in
with any audio of video syslem
SPECIFICATIONS:
Speakers: Woofer - 4" camon fibre
reintorced PO‘V,F'
1002 magnet. Tweeter 1° soh dome
60z magnet, damped with ferro fluid.
Power Input: 30 watts rms 8208 w/m
Impodunce 8 ohms
80-20.000H2

$179

y response:
Sln 1501 240 x 160mm
Cat. C10760

2 WAY MID SIZED

SPEAKER SYSTEM
Designed specitically for compact
disc Excellent bass response 0
fully utihize the output capabiiies of
acompactdisc 16" high, woodgran
finish cabinet with brown cloth gnile.
SPECIFICATIONS:

Speakers: Woolers §1/2° carbon
fibre remforced polypropylene cone
100z magnet. Tweeter 1” soft dome
60z damped with ferro fud.
Power Input: 40 walts rms 8508 w/m

Impedance: 8 ohms

Frequency response: 50-20.000Mz
Stze: 250 x 400 x 240mm

Cat. C10762 $299

ELECTRONIC CASSETTE
DEMAGNETISER

Cat A10006 $22.95

WIRELESS MICROPHONE

TDK AUDIO TAPE
BARGAINS

Description Cat.No. 1-9 10+
DC46 TDK A11305 295 265
DC60TDK A11307 299 235

DCOOTDK A11309 399 350
DC120 TODK A11311 549 4.50
ADSOTDK A11315 399 345
ADIOTDK At1317 6.25 450

AD120 TDK A11319  7.95 '6.25
ADX60 TDK A11320 495 4.2
ADX90 TDK A11322 595 4.95
SABOTDK A11325 595 4.95
SA90TDK A11327 699 5.50
SAX60TDK A11329 6.69 5.77
SAX90TDK A11332 895 7.26
MAC60 TDKA11335 8.29 7.25

MAC90 TDK A11337  11.50 8.95
MARG0 TDK A11340  13.50 10.95
MARS0O TDK A11342  16.99 14.50

ARLEC “DISCO LITE"
CONTROLLER
Give your parties a professional
touch with the artec “Disco Lite™
Simply plug your #ight(s) into the
‘D'Isco Lite™ and you've mstant party
Ite!
3 DIFFERENT MODES!
Music Mode: Place the “Disco Lite™
in range of the speakers and it
flashes the lights to the beat of the
music!
Strobe Mode: Simply adjust to
desired speed! Great tor mime or
theatre! The christmas season or
advertising!
Dim Mode: Aliows you 1o dim the
hghis to create moods. effects efc
Cat. M22003 $49.50

ROD IRVING ELECTRONICS
425 High Street, NORTHCOTE. 3070
VICTORIA, AUSTRALIA

Phane {03) 489 8866

48 A'Beckett St, MELBOURNE. 3000
VICTORIA, AUSTRALIA

Ph. {03) 663 6151

Mait Order and correspondance:
P.O.Box 620. CLAYTON 3168
TELEX: AA 151938

MAIL ORDER HOTUINE
[03] 543 7877
tines)

POSTAGE RATES

$1.59.99 $200
$10-$24.99 $3.00
$26-549 99 $4.00
$50-99.99 $5.00
$100-199 §7.50
$200-3499 $10.00
$500 pius $12.50

This is for basic postage only Comet
Road freight, bulky and tragiie items
will be charged at difterent rates
Certified Post tor orders over

$100 included “free”!

Regisiered Posi tor orders over
$200 included “iree

All sales taz exempt orders and
wholesale inquiries to RITRONICS
WHOLESALE, 56 Renver Rd.. Clayton
Phone (03) 543 2166

==

Errors ang Omissions Excepted




For those who don't know, C is a general-purpose
programming language for writing operating systems as well
as numerical, text-processing, data base and other application
programs.

THE LANGUAGE WAS designed in 1972
by Dennis M. Ritchie from Bell Laborato-
ries and was originally implemented in the
UNIX operating system on the PDP-11.
The UNIX operating system is written al-
most entirely in C. In addition, the C com-
piler itself and practically all UNIX applica-
tion programs are written in the language.

In 1977 development began on a mach-
ine-independent version of the C compiler,
known as the portable C compiler, to sim-
plify the task of moving it to new comput-
ers. As a result, compatible versions of C
now run on several machines, from micro-
to main-frame computers (eg, PDP-11,
PMDS-II, Motorola 68000, Honeywell
6000, IBM system /370, Intel 8086, and
VAX).

Naturally enough C has always been
closely associated with the UNIX operating
system, (although not necessarily tied to
any one operating system: C is also avail-
able on some CP/M based machines) and its
usage is likely to increase with the growing
popularity of UNIX.

The main advantage of C is its integration
within a powerful set of tools under UNIX.

How it works

In C, every variable must be declared a
certain type. The four basic types are int,
char, float (short for integer, character
and floating respectively) and double. The
programmer can define other types in terms
of these.

Three qualifiers can be applied to inte-
gers: short, long and unsigned. The idea
is that short and long should provide differ-
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ent integer lengths. Each compiler, how-
ever, is free to interpret short and long as
appropriate for its own hardware. About ail
that can be counted on is that short is no
longer than long and that the length of short
and long is greater than or equal to 16 bits
and 32 bits respectively.

Example:
chara, b, ¢;
float d;
double e;
short int f;
long g;
int h =0;

float eps = 1.0e-5;
(note that the declaration may include an
initialisation of the variable).

There are also arrays, structures, and
unions of these basic types, pointers to
them, and functions that return them. For
example,

int w[50];
declares an array w with 50 elements, each
of which is an integer. The first element is
w([0], the last w[49].

Structures in C are objects consisting of
one or more fields (where a field is an ob-
ject of any type).

Example:

struct date

{ int day;

char monthname [4);
int year;

There are two variations on structures:
unions and bitfields. In a union, each of the
fields is mapped to the same area of storage.
In a bitfield, each field is mapped to a por-

J.P.H. Aerts

Test & Measuring Instruments Department
Philips, Eindhoven

tion of a word. A pointer in C points to an
object of some particular type. The declara-
tions

char *cp;

struct date *sp;
define cp to be a pointer to objects of type
character (one of the four basic types) and
Sp to be a pointer to objects of type date (a
structure defined by the programmer).

The dereferencing operator is *; *cp
yields a character conversely, the operator
& returns the address of an object. So

date birthday;
sp = &birthday;
is a valid assignment to sp.

In C, symbolic constants are imple-
mented via preprocessor macro definitions.
The definitions

# define DAYS 365

# define WEEKS (DAYS/7)
define DAYS to be the constant 365 and
WEEKS to be the expression (DAYS/7) .

C includes practically all the common
operators that appear in other programming
languages, although it does not provide any
operations to deal with composite objects as
a whole (except structure assignment).

Only a few unusual operators will be con-
sidered here.

The language includes assignment opera-
tors for updating a variable based on its cur-
rent value. The expression

i+=1
is equivalent to i = i + 1; however, the
address of i is evaluated only once. Any bi-
nary operator like *, — >> (shift) or &
(and), can be used in place of +.
In C, increment and decrement operators



exist. The general form for increment is
++var
or
var++
In the first case, var is incremented by
unity before its value is used, while in the
second case var is incremented after its
value is used. So, if n is 5, then

X =nt++;
sets x to 5, but
X = ++n;

sets x to 6. In both cases, n will be 6 after
the execution of the statement.

Logical expressions connected by
AND(&&) and OR(||) operators are evalu-
ated conditionally from left to right. This
means that the evaluation stops as soon as
the value or the expression is known. Hence
a loop like

while (i<=n && x[i] != key)
i++;
(with n the highest index of array x) must
be written in Pascal, because of the lack of
conditional logical operators, as follows:
found : = false;
while (i<=n) and (not found)
do
if x(i]=
:=true
else i:=i+l;
(Note that the notation of assignments in
Pascal differs from that in C.)

Another C operator that is worth men-
tioning is the conditional operator. This
takes three operands: a condition, a true
part, and a false part, and is used as follows:

(a>b) ?2c:d
is equal to ¢ if a is greater than b, and equal
to d otherwise.

An assignment can be used in an expres-
sion like any other variable. The value of an
assignment is the value stored in the left
hand operand after the assignment has
taken place. An example of the usage of as-
signments in expressions is:

while ((c = getchar())
| =EOF) ''processc'’',
which executes process ¢ for all characters
entered, and
i=j=k=0;
which sets all three variables to zero.

The use of control statements in C is
quite similar to that in Pascal, though the
notation differs somewhat; we may take as
an example the ‘for’ statement in C.

In C, the statement * * for (loop-ini-
tialisation; condition; reini-
tialisation) loop statement(s)'’
is equivalent to:

loop-initialisation;
while (condition) {
loop statement(s);
loop-reinitialisation;

key then found

In this sequence, initialisation,
condition andlor re-initialisa-
tion can comprisc no statements, one
statement or more than one. This makes C’s

EXAMPLE OF A ‘C' PROGRAM:

Concatenation of a string s2 on to a string s1.
This routine can be used to add supplementary
information to a standard text, such as the
amount to be paid in an invoice; s1 could then
be Amount due: and s2 $2750.35.

The program starts with remarks explaining
briefly what it is intended to do. The sign |* in
the margin marks the start of the remarks, and
*| the end.

The first statement in the program, char®,
indicates that the program retums a pointer to
a character string. The next fine declares the
function name and the parameters used in cal-
ling it (the strings s1 and s2, and the maximum
number n of characters to be moved). The re-
maining lines in the program are numbered
here for ease of explanation, but these num-
bers do not form an integral part of the com-
mands as they do eg, iIn BASIC.

Lines 1 to 4 Instruct the compiler to keep the
points s1 and s2, and n, in registers to speed
up execution. After initialisation of pointer 0s1
in statement 7, the end of the receiving string
can be found in a single statement (8).

Lines 10 to 14 comprise the copying loop,
with a check on n in the body (line 11). The
while in line 10 is controlled by *sl++4 =
&s2+4, which in a single instruction copies a
character, updates both pointers and gives an
indication when the end of string s2 Is reached.
(The zero byte which marks the end of all

character strings in C ends the while loop.)
Should s2 be too long, the while loop iIs
ended by the break in line 13, after the receiv-
ing string has been properly terminated in the
previous fine.

/.
* Concatenate s} on the end of sl
* S1's spaée must be large enough.
® At most n characters are moved.
® Return sl.
s/
char *
strncat(sl, s2, n)
1 register char ®*sl. *s2:
2registern;

3

4 register char ®osl:
5

6osl = sl;

7 while (*sl++)

9 —--—sl;

10 while (*sl++ = *s2++)
114f (--n<0) {

12 *——sl = '\0';

13 break;

14}

15 return{osl):

16}

for statement not only much more flexible
than Pascal’s, but also keeps the control ex-
pressions close together and clearly visible.

There are three statements in C that pro-
vide an early exit from a loop: break, re—
turn, and continue. The return state-
ment exits immediately from the function
called to its caller; likewise, the break
statement causes the innermost enclosing
loop to be exited immediately, and the con-
tinue statement causes the next iteration of
the enclosing loop to begin.

Pointers and arrays

In C, there is a strong relationship be-
tween pointers and arrays. Any operation
which can be achieved by array subscripting
can also be done with pointers; the pointer
version will in general be faster.

The declaration:

int a[l0], *pa;
defines an array of a size 10 and a pointer
pa which points to objects of type integer.
The assignment

pa=&a[0];
sets pa to point to the first element of a;
that is pa contains the address of a[0]. If
pa points to a particular element of array a,
then pa+i (with i an integer) points to i
elements after pa.
Thus if pa points to a[0]

*(pa+i)
refers to the contents of a[i].

These examples are true regardless of the
type of the variables in array a. All pointer
arithmetic is scaled by the size in storage of
the object pointed to.

The correspondence between array in-
dexing and poinger arithmetic is close. In
fact, a reference to an array is converted
into a pointer to the beginning of the array,
thus making an array name a synonym for

the location of the first element; the assign-
ment pa=&a(0]; can also be written as
pa=a; The forms a[i] and *(a+1i) are
also equivalent.

So, if pa is a pointer it can be used with a
subscript: pa[1] is identical to *(pa+1i).

There is only one difference between an
array name and a pointer: a pointer is a
variable, so pa=a and pa++ are sensible
operations, but an array name is a constant
and not a variable, so constructions like
a=pa or a++ are illegal.

The C preprocessor

The C compiler contains a preprocessor
capable of macro substitution, file inclu-
sion, and conditional compilation.

The macro substitution facility is most
valuable for definition of symbolic constants
and to create repetitive object code. A com-
piler control line of the form

# include ''filename'’
causes the replacement of that line by the
contents of the specified file. The file
named is searched for first in the directory
of the original source file, then in a se-
quence of standard places. Alternatively, a
control line of the form

# include <filename>
searches only the standard places. This fa-
cility is the method of choice for tying decla-
rations together for a large program, and
guarantees that all the source files will be
supplied with the same definitions and vari-
able declarations.

Conditional compilation allows one
source file to spawn different object-code
versions based upon compile-time parame-
ters. For example, a program can be com-
piled either with or without diagnostic in-
structions.

Continued on page 107. »
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at the
leading edge

UNIFIL™ DESTINED TO BECOME Daneva is sampling CML's new FX409 Universal Analogue Signal

IND TR 'ANDARD FII Processor to interested OEMs and Telecomnmunications Engineers to
Us P TER IC provide them with hands-on experience with this whippy little building

block.

Unifil® is a single 8V supply CMOS device using switched capaecttor
techniques. Features include simplified setting up, an inbuilt PLL
clock generator and a 2nd order multiple filter with notch, lowpass,
bandpass and highpass frequency responses. The Q is programmable
to eight values between 0.54 and 8.0,

Applications include Programmable Filters, Voltage Controlled Filters,
Sinewave Oscillators, Tracking Filters, Tracking Oscillators, PSK and
FSK Modems, Square to Sine and Pulse to Sine Converters.

e B SR

SIERRA SEMI SINGLE CHIP The 8C11004 is a complete 300/1800 bit per second modem
M LL 2A incorporating all of the signal processing functions needed for a full
gzo ;D gOMI:A?lgBLEz 1 s duplex modem. FSK and PSK modulators and demodulators and the
highband and lowband filters are integrated on a single chip. Call

progress monitoring, DTMF and V28 guardtone generation and a
two-to-four wire interface are all included on-chip.

A complete Hayes command set modem can be built by combining
Sierra’s 8C11004 and an SC11007 Modem Controller. For stand-alone
applications, the 8C11004, the 8C11008 modem controller a DAA and
an R8R232 interface is all that is required.

SPEECH SCRAMBLER CHIP Public networks, cordless telephones and shared radio links are subject
to casual and sometimes criminal eavesdropping. CML's FX 204, a

GIVES SNOOPERS THE FLICK CMOS Variable Split Band encoder/decoder, is a cost effective voice
band serambler which can be programmed to provide an extremely
secure communication link. Further, by using a microprocessor a
rolling code of almost infinite length can be generated to prevent lock-
on by any intruder. Additionally, time domain scrambling could be
adopted by the use of CML's new FX6808 CVSD full duplex CODEC,

- daneva

daneva australiapty td 668ayRd. Sandringham. Vic. 3191
P O Box 114, Sandnngham. Vic 3191

Telephone 598-5622 Telex AA34439 Distributors
47 Faicon Streel Adelaide: DC Electronics (08) 223-6946
Crows Nest, NSwW 2065 Brisbane: Baltec (07) 369-5900

Telephone 957-2464 Telex' AA20801 GSG 001
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ARIANE

STORY

Recent failure of an Ariane rocket out of Kourou has
disappointed Aussat officials, but will not delay the
implementation of the Aussat programs.

Jon Fairall

AUSSAT K3, the third satellite to be
launched by the domestic carrier and the
last of this generation was due to fly in Aug-
ust from the European Space Agency’s
launch site at Kourou in French Guyana on
the northern seaboard of South America.
Now it looks as though the launch will be
postponed two months at least, following
the failure of the third stage of an Ariane 3,
four minutes into the flight.

The launch of K3 will mark the comple-
tion of Aussat’s space segment plans. The
ground segment is also well advanced with
satellite ground stations in all major centres
and most regional towns. The ABC HA-
CBSS system, which uses Aussat to bring
TV into the remotest outback communities,
is being implemented at a steady rate, and
new services are being announced all the
time. According to Aussat spokesmen, ca-

pacity is already more than half booked,
and the system is less than a year old.

The K3 launch is the first non-American
launch entered into by Aussat. All the
previous ones were on the shuttle. The deci-
sion to go European was taken early last
year on economic grounds, and well before
the Challenger disaster. Nevertheless, Aus-
sat decision makers are thankful they are
not still dealing with NASA. With its space
program completely stalled, the US will not
be in any position to put communications
satellites up until at least mid-1987.

The Ariane rocket is one of the few suc-
cessful results of European cooperation in
technological areas. It’s manufactured in
numerous places across the continent, with
final assembly of the first and third stages in
France and the second stage in Germany.

In fact there are three current versions of

the rocket, with another two planned or
under construction. Ariane 1 flew in 1979,
Ariane 3 last year, and 2 in 1984. Ariane 4 is
due up this year and Ariane 5 will fly in
1995. There has been a steady increase in
the size of the payload on each model. Ari-
ane 1 could lift 1825 kg, Ariane 4 will carry
4200, and the planned Ariane 5 will carry
the weight of Hermes, the proposed Euro-
pean shuttle.

Ariane 3 is a 49 metre long vehicle with a
take off mass of 237 tonnes. Each stage con-
sists mainly of a propellant tank, a motor
where the constituents of the propellant are
mixed together, and a bit of electronic con-
trol equipment. The stages are connected
together by skirts, each incorporating ex-
plosive devices for the separation proce-
dures.

First stage power is provided by four Vik- p
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ing IV rocket engines, each with a thrust of
675 kiloNewtons (kN). It will reach a maxi-
mum velocity just before separation of
1850ms. The rocket burns for 140 seconds
during which time the rocket will climb to
50km. Auxiliary power is provided by two-
strap-on boosters which are ignited 11
metres above the ground and burn for 30
seconds. Each of these develops 700kN.

The second stage uses only a single Vik-
ing IV motor but accelerates the rocket to
4700ms and an altitude of 140km. It will
burn for 123 seconds.

The final stage has a cryogenic engine
that burns for 720 seconds, during which
time the rocket is injected into the transfer
orbit, an elipse that takes it up to the geos-
tationary parking orbit where it will spend
its working life. The motor develops 63kN
and the rocket reaches 9700ms.

The rocket is owned and operated by
Arianespace, which was formed in March
1980. Arianespace is a private company
owned by 36 European manufacturers, 13
banks and the French National Space
Agency CNES. It has been a remarkable
success story. Less than five years after its

set-up, the company has 30% of the com-
munications launch business. Over 45% of
its customers are from outside Europe, and
have included the Arab league, Brazil, and
the American GTE Spacenet.

Development of the Ariane family has
been, and still is, the responsibility of an-
other cooperative European venture, ESA,
(pronounced ‘essa’). ESA operates satel-
lites for Europe, does space research along
the same lines as NASA, and develops
rockets. It was set up in May 1975. For a
long time it has been overshadowed by
NASA, but the success of Ariane and its
spaceflight missions like Giotto (to Halley’s
Comet) is starting to make the public sit up
and take notice.

Ariane launch site, Kourou, was origi-
nally developed as a launch site by the
French government in 1964. It’s eminently
suitable for the purpose, being on the sea-
ward edge of a flat windless plain. Its major
advantage from the point of view of satellite
operators is its location relative to the equa-
tor. At 5.3 degrees north it’s closer to the
equator than any other launch site. Cape
Canaveral is 25 degrees north while the

Russians launch from a site at 45 degrees
north.

The fact that the launch site is so close to
the equator leads to substantial savings in
rocket fuel, or increased satellite weight,
which amounts to the same thing. The
weight of the satellite is usually increased by
increasing the amount of station keeping
fuel supplied at the launch, and this in turn
leads to a longer life on station.

The reason for this is that to be of use in
communications the satellite must be
parked in a geostationary orbit, ie, one per-
fectly circular orbit, with a 24 hour period
and aligned exactly with the equator. How-
ever, when the satellite is launched it’s orbit
will naturally assume the same orientation
to the equator as its launch site. So if it’s
launched from a site 45 degrees above the
equator, as is the Russian launch site, the
satellite will fall into an orbit inclined at 45
degrees to the equator.

Getting rid of this inclination can only be
done by expanding energy. This is usually in
the form of an extra long burn during the
transfer orbit. It’s one of the penalties of

space flight everyone would rather not pay. @

HOW TO ENTER

Groups representing their schools should submit the attached
registration form which itself brings no obligation. Entry forms and
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SECONDARY SCHOOLS
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® COMPETITION &
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to the winning school group.

and go on to complete it.

High, South Australia.

GREAT PRIZES FOR YOUR SCHOOL

PHILIPS PM3206 oscilloscope to the winning group.
$2000 worth of electronic equipment from Dick Smith Electronics

25 soldering irons from Scope and 25 solder packs from Multi
Core Solders to the first 25 schools to register in the competition

15 jumbo components bags from Dick Smith Electronics:
Congratulations to the first 15 schools which registered including
Kogarah Marist High, NSW, Tarooma High, Tasmania and Mawson

P--—--------
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suggested project designs will be forwarded to the groups on
receipt of the registration form. Entrants are required to build an
electronic device to their own or one of our designs and write a
report on its operation, construction (and design) and the group’s
involvement. The device and report must be fodged with us by 15
September, 1986. State, Territory and New Zealand finalists will be
announced on 19 September, 1986. The competition winner will
be announced 26* September, 1986.

* Incorrectly printed as 16 September in the last June issue.
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REGISTRATION FORM

COMPLETE AND SEND TO *“SECONDARY SCHOOLS
COMPETITION’, ELECTRONICS TODAY INTERNATIONAL,
PO BOX 227, WATERLOO, NSW 2017.

ek ot T TR O B LA B S,
FOPEIREEE, . 0o .7, o A 50 T b L B4 UL
GROUP LEADER'SNAME ................c.oocveveseenan,

DOES YOUR SCHOOL ALREADY HAVE AN ELECTRONICS
GROUP OR COURSE? .................c.occovoevensiiasenn .
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Michael Duffy, Minister for
Communications, announced re-
cently that the government had
endorsed plans to bring an addi-
tional two commercial television
services to population centres in
regional areas of Australia which
presently have only one com-
mercial service.

“Nearly all Australians living
in regional areas can expect to
have at least one extra commer-
cial television service by 1990
and most will have two,” Mr
Duffy said.

On the east coast, in the three
most populous states of Queens-
land, NSW and Victoria, the
government expects to have
three commercial television ser-
vices operating in some centres
by 1988.

In the less populous states,
development is expected to be
slower. In smaller, more isolated
markets, only two services may
initially be available.

The policy is called ‘equalisa-
tion’ since its aim is to give coun-
try people an equivalent service
to city people. Two mechanisms
have been identified that will do
this:

® ‘aggregate’ or combine, ex-
isting markets in order to pro-
vide a population base large
enough for three competitive
services,

® grant multi-channel service
(MCS) permits allowing non-

competitive regional licensees
temporarily to provide up to
three services in their existing
markets instead of only one.

Mr Duffy emphasised that the
government’s equalisation ob-
jectives include preventing any
extension of existing regional
monopolies.

“There will be provision how-
ever for this interim phase to be
reviewed, so that stations in mar-
kets which are so small and iso-
lated that they will never join an
approved market can argue their
case for continuation of MCS
even after 1996,”” Mr Duffy said.

The minister said the govern-
ment expected licensees to
choose their equalisation paths
by 31 January 1987 and to begin
implementing  their  plans
throughout 1987 and 1988. MCS
permits in approved markets
would not be reissued after 1996.
By then three competitive ser-
vices would be required through-
out these markets.

The government is to forego
$32m in revenue in encouraging
regional television licensees to
aggregate. Last December it de-
cided to exempt from sales tax all
UHF television transmitters
bought specifically for equalisa-
tion which is expected to result in
a saving for licensees of some $10
million.

In addition, the government
has decided to rebate fees paid

New TV policy emerges

After years of debate, the government has finally decided on a
new way of organising TV in regional Australia.

by licensees involved in aggrega-
tion under the Television Li-
cence Fees Act 1964 between
1986-87 and 1989-90. Foregone
revenue should total about $22
million.

These rebates will be calcu-
lated on a tapered scale falling
from a maximum of 100% in
1986-87 to 25% in 1989-90. The
Australian Broadcasting Tribu-
nal will monitor the progress
licensees are making towards ag-
gregation at licence renewal
inquiries.

In addition, the government
has agreed to upgrade Common-
wealth transmitting stations.
This is necessary to accommo-
date both the new services to be
provided under equalisation,
and to provide capacity for two
other major programs: the ABC
second regional radio network
and the relocation of existing
television services from channels
3, 4 or 5, in order to provide
spectrum space for more FM
radio services.

“The government wili need to
spend $16m over a six year
period on capital works to up-
grade transmission sites for
equalisation,” Mr Duffy said.
“It is planned to recoup this
money over time from rentals
paid by commercial licensees.”

All the new commercial televi-
sion services planned for re-
gional Australia transmit on the
UHF band.

In most areas the existing
ABC and commercial stations

.l i
DOC Minister Michael Dutty.

will remain on the VHF band.

In a few areas, where the exist-
ing VHF services have to be
cleared from channels 3, 4 or 5 to
make way for new FM radio ser-
vices, eg, in Newcastle and Wol-
longong, UHF may be used to
provide all television services.

Use of the UHF band is essen-
tial if equalisation is to be
achieved. One hundred and
twenty-two UHF television ser-
vices are already in operation in
Australia. Recently four new
services on the UHF band were
opened in Gosford, with another
two to come on stream later this
year.

Use of both VHF and UHF
channels is bringing Australian
television into line with develop-
ments in Europe, the US and
Japan where UHF is used exten-
sively. In Britain, all television
services are now on the UHF
band.

UHF launch in Gosford

The Department of Communi-
cations is to engage in a concen-
trated information campaign
about UHF television on the
New South Wales Central
Coast.

DOC Minister Duffy, said his
department wanted to ensure
that residents were able to make
the most of their new UHF tele-
vision services since Gosford
will be the first 6-channel UHF
only city in Australia.

Gosford district residents with
UHF equipment will be able to

receive four interference-free
commercial television services,
channel 40 for NBN (Newcas-
tle), 49 for ATN, 52 for TCN
and 55 for TEN (Sydney). Later
this year they will also receive
ABC on UHF channel 46 and
SBS on channe S8.

None of these UHF services
should interfere with any exist-
ing reception of VHF services in
the area.

Because the services will be
broadcast from a single transla-
tor station in the middle of Gos-

ford, they can all be received on
one small antenna (a ‘band 5’
UHF antenna), connected to a
television set or video cassette
recorder which can tune to UHF
channels.

Two other multi-service UHF
translator stations to serve other
areas of the Central Coast are
expected to open within the next
12 months — the first at Wyrra-
balong, near McMasters Beach,
and the second at Bouddi, near
Forresters Beach.

“To help residents adjust to

the new services, the DOC is
placing UHF brochures in Post
Offices, operating a UHF infor-
mation stand in the middle of
Gosford, and holding a seminar
for antenna installers,” Mr
Duffy said.

Residents who are unable to
visit the DOC stand or their
local Post Office can obtain the
brochures by writing to the Di-
rector of Public Relations, De-
partment of Communications,
PO Box 34, Belconnen, ACT
2616. (062)64-4690.
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broadcasts,” he said.

Telecom Authorisation
No C85/35/24

No DOC 302 0999
(or RFM E002 0999)

Trade Practices Act, 1974.

CORDLESS TELEPHONE BUYERS WARNED

A spokesman for the Department of Communications has wamed

buyers of cordless telephones to be on the lookout for fllegal units.
“We've had reports of unapproved units being imported and sold and

buyers should be aware that such models can cause interference to

other radiocommunications services including radio and television

The spokesman said use of an unapproved cordless telephone was
an offence under the Radiocommunications Act, 1983. Substantial
penalties including confiscation of equipment could be imposed.

All cordless telephones used in Australia require both DOC and Tele-
com Australia approval. A unit should display approval numbers from
both organisations along these lines:

Department of Communications
“People who have unknowingly bought an unapproved cordless tele-
phone can seek recompense from the supplier under Section 53 of the
“Buyers unsure of the status of their cordiess telephone should con-

tact any business office of Telecom Australia or any office of the Depart-
ment of Communications,” he said.

Nicaraguan Radio uses
well-tried format

Listeners tuning to the Voice of
Nicaragua are probably aware
that the type of program fea-
tured is similar to that of Radio
Havana, Cuba. Indeed, it is pos-
sible to confuse the two stations,
both of which broadcast into
Central and South America.

The reception of the Voice of
Nicaragua with its English trans-
mission on 6015 kHz provides a
picture of this problem area of
Central America. The station is
located in Managua and pro-
grammes from its studio in-
clude a national service which
is now carried on mediumwave
as well as shortwave. The inter-
national service is broadcast
between 1100-1400 UTC and
following these programmes
the domestic service is relayed.
English broadcasts to North
America are at 0100-0200 and
0400-0500 UTC.

A recent visitor to the station,

reporting on ‘Media Network’
from Radio Nederland, said he
became aware of the irony of the
political situation as the 50 kW
transmitter of the Voice of Nica-
ragua was made in the United
States, as was much of the studio
equipment. However, the Rea-
gan administration’s economic
embargo on the country has
stopped the supply of spare
parts to the station. Listeners
letters are no longer answered
by mail, but are instead dealt
with on the programme ‘PO
Box 248’

The domestic service, with the
slogan ‘Radio Sandino’, broad-
casts from Nicaragua on
6200 kHz and, although all
transmissions are in Spanish,
identification is frequently given
and reception is noted around
0900 UTC.

— Arthur Cushen

CLUB CALL

The Waverley Amateur Radio Society meets at the Edgecliff Scout Hall,
Cooper Park Rd, Bellevue Hill, NSW. Contact club secretary, Eric Van De
Weyer VK2KUR, PO Box 126, Randwick, NSW 2031, for times.
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Adrian Peterson.

Popular session ends

One of the most popular ses-
sions in Asia for the shortwave
listener, “Radio Monitors Inter-
national”, has ended after 11
years of broadcasting. The
transmissions were carried by
the Sri Lanka Broadcasting Cor-
poration in its service to Aus-
tralia 1030-1130 UTC on 11835,
15120 and 17860 kHz, and
though broadcasts continue in
English for that hour, the Sun-
day feature, “Radio Monitors
International”, has been can-
celled.

The cancellation is due to resi-
dency qualifications required in
India; Adrian Peterson who
compered the session for 540
programmes has moved to the
United States, and the Adven-
tist World Radio office at Poona
continues under new manage-
ment but no longer is the origi-
nating point for the shortwave
programme.

Adrian Peterson commenced
his listening in Australia in the
late 1930s. His missionary work
has taken him to many countries
of the world. He has been able
to verify around 10,000 radio
stations in the course of nearly
50 years of listening.

— Arthur Cushen

After protracted argument,
Communications Minister,
Duffy, has caved into demands
from the regional TV operators
and agreed to ecryption of sig-
nals from Aussat.

The ‘special arrangements’
apply to services known as Satel-
lite Program Services (SPS) and
Remote Commercial Television
Services (RCTS). SPS are pro-
grammes distributed by one
broadcaster to another for con-
ventional transmission at a later
date and would include not only
normal programme material,
but also live news and sports
coverage.

“The encoding arrangements
will ensure access to at least one

Encoding sat signals

commercial television station for
every Australian,” Mr Duffy
said.

“They are consistent with the
industry’s wishes that RCTS be
encoded to protect the markets
of existing terrestrial stations.”

The Minister said the decision
to encode SPS was announced in
November 1983 and had the full
support of the Federation of
Australian Commercial Televi-
sion Stations (FACTS).

“SPS operators are being in-
vited to submit their proposals
for SPS encoding systems to my
department for evaluation be-
fore licensing,” Mr Duffy
added.



Political broadcasts

The United States is funding
several stations broadcasting to
communist countries. Among
these stations are Radio Free
Europe and Radio Liberty,
which broadcast to Eastern
Europe. A new station which
broadcasts to Cuba under the
slogan ‘Radio Marti’ has also
commenced operation, using
Voice of America facilities.
The latest addition to these
political stations is Radio Free
Afghanistan broadcasting to Af-
ghanistan. According to the
opening announcement of the
station, it is “an independent
radio station supported by the

people of the United States of
America”. The station claims to
operate in accordance with the
‘universal declaration of human
rights as accepted in the charter
of the Helsinki resolution’.
Broadcasts are in Dari on Tues-
days and Saturdays at 1345 UTC
on 17750, 17895 and 21510 kHz,
and repeated the same day at
2315 UTC on 7295, 9625, 9660
and 11790 kHz. All transmis-
sions last 15 minutes.

The Soviet official news
agency has denounced the sta-
tion as interference in a sover-
eign nation.

— Arthur Cushen

New CB supplier

GFS Electronic Imports of
Mitcham, Vic, recently an-
nounced a decision to further
enhance its extensive range of
amateur radio and commercial
products by adding Citizens
Band lines to its inventory.

A spokesperson from GFS

said “the highly regarded ‘Elec-
trophone’ branch would feature
prominently  amongst  the
27MHz and UHF transceivers”.

For further information con-
tact GFS Electronic Imports, 17
McKeon Road, Mitcham, Vic.
3132. (03) 873-3777.

Wombat in stir

An unlicensed radio operator,
who identified himself as “the
original wombat”, was driving a
locomotive around a Sydney
railway yards late at night trans-
mitting obscenities.

Stopping his illegal activities
was all in a night’s work for De-
partment of Communications’
radio inspectors. They knew
someone was operating on the
Amateur Radio frequency band
without authority at the Enfield
marshalling yards in Sydney, so
the inspectors took their VHF
monitor and went to track him
down.

The story ended in court. The
wombat had $300 worth of
equipment confiscated, and was
fined $200 plus $28 costs.

In another case recently a
Queensland man made repeated
calls to emergency services on
marine distress channels, claim-
ing he was with several other
people in a boat outside the
Southport sandbar. In fact he

was transmitting from his home.

As well as losing the equip-
ment (which was borrowed from
a friend who also didn’t have a
licence), he was fined $300 plus
$30 costs.

Both of these cases were
prosecuted under the old Wire-
less and Telegraphy Act 1905.
Late last year the new Radio-
communications Act came into
force, replacing it. Penalties
under the new Act are more se-
vere, as another Queensland
man found out. He made hoax
distress calls to the Cairns coast-
guard, and was fined $2500 and
had a $150 marine transceiver
and a $200 CB transceiver con-
fiscated.

In recent cases involving unli-
censed operations of CB equip-
ment, the minimum fine im-
posed by courts has been $400.
Fines of up to $750 are common.

The future looks bleak for
wombats.

COMMUNICATIONS NEWS

Scanning full band VHF/UHF receiver

The new IC-R7000 has been released by Icom, claiming a con-
tinuous coverage from 25 MHz to 1300 MHz. No additional
module is required to achieve coverage up to 2000 MHz. CPU
based optical tuning provides 100 Hz steps over the entire
range. Icom’s R7000 uses multi-conversion techniques for re-
ception of FM (both narrow and wideband), AM and SSB
(upper and lower). Ninety-nine memories are available to the
user, each capable of recording mode and frequency. For fur-
ther information contact Icom (Australia) at 7 Duke St,
Windsor, Vic 3181. (03)51-2284.

UHF community site antenna

The DU6/HU6 antenna system is specifically designed for
community site operations. Comprising two combined anten-
nas the system can cater for up to 16 UHF base stations. The
HU6 is a 6 dBd colinear antenna having a bandwidth of
20 MHz. The HU6 is mounted on a DU6 which is a 6 dBd
gain dual dipole array. It has a bandwidth of 50 MHz. The
DUG6 can be operated as a single 6 dBd array or two 3 dBd ar-
rays. Isolation between all antenna segments is 30 dB. The
array height is 5.4 metres. For further information contact
Antenna Engineering, PO Box 191, Croydon, Vic 3136.
(03)728-1777.

IF YOUR NEEDS ARE
QUALmﬂ
ELECTRONIC ASSEMBLY
TRY US

Intertronics assembly offers very COMPETITIVE
pricing on assembly and manufacture due to our
LOW OVERHEAD costs, labor saving semi-auto-
mated equipment, and COMPUTERISED
management information systems. Intertronics
also provides 100% QUALITY INSPECTION,
thus assuring customers of perfect assemblies,
everytime.
INTERTRONICS
Provides customers with:
* circuit board assembly
* wire harness assembly
* flow and hand soldering
* mechanical assembly
* automatic wire cutting and stripping

* wire termination and related services

INTERTRONICS I
Unit C1, 23-25 Windsor Rd, Northmead
(02) 683-5959

ETI READER SERVICE 33
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dreamed of before could be yours if you decide to subscribe to stereo cassette deck will improve the faithfulness of your recorded
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large blade, small blade, can opener, screw

driver, cap lifter, wire stripper and key ring. '
You will receive 12 issues of Electronics
Today (one every month) for $35.40 or L4

better still subscribe for 24 months and save (Magazine and gift sent
$5.90 — that’s equal to 2 issues for free! separately )
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us. Within six weeks you will receive your Swiss Army Knife and be enjoying
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SCANNING

COMMUNICATIONS REVIEW

BIRDIE FREE

— with the JIL S$X-400

Although this scanner has been around for a while now, it has
taken us some time to put it to the reviewer’s test. Peter

Williams now tells the story.
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Peter D. Williams

Peter Williams is director of Associated
Calibration Laboratories in Melbourne.

SCANNING RECEIVERS are the instru-
ments of one of the world’s most popular
electronics hobbies. As the name suggests
scanning receivers electronically sweep or
tune for signals on preset frequencies or be-
tween chosen frequency limits. Most scan-
ners opcrate in the VHF or UHF bands,
though HF scanners are found.

VHF and UHF scanning is also more
practical. As stations in this band tend to be
allocated frequencies ‘for life’ it is a lot
easier to define the frequencies you’re inter-
ested in. After all, the radio spectrum is a
crowded place and you can spend much
time looking in the wrong place for a station

— especially on HF where stations, mainly
broadcasters, continually change frequen-
cies to suit changing atmospheric condi-
tions.

Official view

In Australia authorities have tended to
take a dim view of scanning receivers, or
any receiver for that matter that can be used
to listen to signals outside the broadcast
band. Part of the reason is that scanners
cover the frequencies used by the police,
ambulance and fire services.

In the US, where authorities have a more
realistic view, access to national resources
such as the radio spectrum is open to every-
one — provided a few rules, mostly to do
with transmissions, are met.

The $X-400

With the JIL $X-400, a good antenna and
a favourable location you should be able to
monitor anyone who dares to take to the
very or ultra high frequencies.

Probably the most important feature of
this scanner is the frequency coverage, con-
tinuous from 26 to 520 MHz. The receiver
covers this range in twelve segments. The
broadcast band of 88 to 108 MHz makes up
one segment and the aircraft band of 108 to
140 MHz is another.

The handbook that comes with the re-
ceiver claims that it is “birdie free”. I was
quite surprised to find in listening that none
of these unwanted carriers could be found
throughout the tuning range of the receiver.

The receiver has 20 channel memories
and a versatile keyboard to provide com-
plete control of frequencies, scan or manual
modes, priority channels and so on. Acces-
sories include rf converters that allow you to

listen down to 150 kHz (not much there) or
up to 3.7 GHz.

A useful facility is the data interface
which allows remote control of the receiver
by a computer. With a little programming
you can scan any number of channels in any
sequence and keep a log of frequencies and
times.

Operating features

As mentioned, the continuous range from
26 to 520 MHz is divided into 12 segments,
covering a smaller range of frequencies but
one shortcoming is that SSB mode is not
part of the kit, so CB on 27 MHz cannot be
received.

On power up (with no memory) the re-
ceiver will automatically assume a slow
scanning speed with priority channels inop-
erative. All memory channels are loaded
with 26 MHz and the clock starts at 12 am.

The receiver is set seeking UP or DOWN
depending on which key is pressed. A
LIMIT SEEK function is available to set the
receiver seeking between two programmed
limits, such as between the limits of the
police or fire brigade bands. The PRIOR-

>
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JIL SX-400 SCANNER S/N 40630662
20 CHANNEL, 26-520 MHz CONTINUDUS COVERAGE

Dimensions: 330 (w) x 90 (h) x 210 (d) mm
Weight; 3.5 kg
Recelved from: Vicom (Australia) Pty Ltd

Tested at: Associated Calibration Laboratories Pty Ltd
SENSITIVITY
Mfr's specs: HF/VHF FM (S/N = 12dB) 0.5 uV; AM (S/N = 10dB) 1.0 uV
UHF FM (S/N = 12dB) 0.5 pV; AM (S/N = 10dB) 2.0 pV
Lab test:
Each of 12 bands tested at centre frequency. Attenuator at 0 dB.
AM 1 kHz
FM 3 kHz narrow wide 30% modulation
26-34 MHz 04V =-1149dBm 127 uV = 104 dBm 1.43 pV = 104 dBm
34-50 0.19 = —121.4 0.54 = -1124 0.64 = -110.9
50-60 0.21 = —120.4 0.76 = -109.4 0.76 = -109.4
68-88 0.21 = -119.3 0.76 = —-109.4 0.85 = —108.4
88-108 0.24 = -119.3 0.72 = —109.8 0.72 = —109.8
68-140 0.28 = —-1181 0.78 = —109.1 0.99 = =107.1
140-180 0.25 = =119.1 0.60 =-111.4 0.76 = -109.4
180-220 0.27 = -118.3 0.67 = -110.4 0.85 = ~108.4
220-300 0.34 = -116.3 1.13 = —105.9 1.13 = —105.9
300-380 0.24 = -119.4 0.55 = =112.2 0.77 = —109.2
380-460 0.76 = -109.4 1.58 = ~103 1.77 = =102
460-520 0.23 = -119.7 1.0 = =107 1.00 = —107

Note: Checks at either end of the tuning range indicate that the sensltivity is maintained by tuning the
f stages with varicaps.

MINIMUM DISCERNIBLE SIGNAL (MDS)
Measured at 98 MHz:
FM narrow

0.15 pV = —=123.4 dBm

SIGNAL (S) METER
Meter indicated 1 — no signal
3 —3.79 uV, —95.4 dBm
5 — 15.1 pV, —83.4 dBm
7 — 28.7 uV, ~77.8 dBm
9 — 643 uV, —70.8 dBm
'S9’ + 20dB 144 uV, —63.8 dBm

FM wide

AM
0.21 pV = —120.4 dBm 0.46 uV = —113.7 dBm

IF REJECTION
f attenuator in operation
10.7 MHz - 76 dB
455 kHz not measurable
IMAGE REJECTION
Mfr's Spec: HF/VHF -50 dB
UHF -4 dB
Lab test:
At 98 MHz image at 119.4 MHz was —-53dB
200 MHz 221.4 MHz -13.4dB
500 MHz 478.6 MHz -6.0dB

Note: See text for explanation of these figures.

BLOCKING DYNAMIC RANGE (BDR)
Blocking signal 20 kHz removed® —74.4 dB
Third order IMD DR 20 kHz removed® —73 dB
In band IMDDR  5kHz -70 dB

*These tests are normally performed at 10 kHz offset. However the SX-400 has a ‘carrier centre’
detector to ensure scan is stopped on frequency, similar to AFC. This inhibits audio if the signal is
between 5 and 10 kHz off frequency which is the case during these tests.

SQUELCH SENSITIVITY

Mfr's Spec: FM less than 1 pV
AM less than 2 pV

Lab test: At 200 MHz
FM wide/narrow 0.44 uV
AM 0.224 pV

SEARCH-STOP SENSITIVITY

(FM narrow) Test at 100 MHz: The receiver stops 5 kHz low searching up in frequency, but stops on
frequency searching down.

Test at 500 MHz: Stops on frequency.

AUDIO FREQUENCY RESPONSE
At —3 dB points ref 1 kHz; —20 dB octave roli off.
FM narrow FM (wide) 75 ms AM
290 Hz and 1.2 kHz 240 Hz and 7 kHz 360 Hz and 1.2 kHz

Local osclllator at antenna, tuned to 100 MHz.
Reference level —10 dBm; 2 kHz/div; 100 Hz
resolution; 100 Hz video filter. Note FM on
sidebands, especially close in to centre
frequency.

Local oscillator radiation from antenna. Centre
500 MHz to which receiver is tuned. Reference
level —10 dBm; 100 MHz/div; 300 kHz
resolution. Note local oscillator frequency with
10.7 MHz removed on lower side of tuned
frequency, in this case 500 MHz.
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ITY option allows you to listen to a particu-
lar channel any time it is active, over-riding
any other mode operating in the receiver.
The scanning rate is selectable from the
front panel. The scan delay or ‘dwell’ time
can be set at up to 4 seconds on a received

~ signal.

The SCAN-STOP facility is well thought
out. It is activated by the actual signal
characteristics. For example, the scanner
can be set to scan-stop on the carrier until
the carrier disappears; to scan-stop on the
carrier until the modulation ceases; or to
scan-stop on modulation then resume scan
when the modulation ceases. The last mode
is useful when operating close to other re-
ceivers where sometimes local oscillator
radiation can provide enough signal to ap-
pear to the scanner covering a programmed
frequency as a received carrier.

Scanning all the memory channels in se-
quence is called Scan A. The channel num-
ber and frequency of a received signal are
displayed. The scanner also offers a Scan B
option which limits scanning to your selec-
tion of particular memory channels.

Scanning frequency steps vary between
the segments or divisions of the frequency
range. In the six segment range between 26
to 140 MHz, scanning is in either 5 kHz or
6.25 kHz steps; in the six segment range of
140 to 520 MHz, scanning is in either 10 or
12.5 kHz steps. Rather unfortunately the
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step rate can only be changed without losing
all the memory settings by operating a
switch under the receiver’s cover when the
power is off. If losing memory isn’t a prob-
lem a reset switch can be operated.

Power requirements are nominally
12 Vdc which means that you need a sepa-
rate dc powerpack. A socket on the rear
panel which outputs the local oscillator fre-
quency is used for 150 kHz to 3.7 GHz rf
converters, and another socket (for the IF
output) can be used for other demodulation
circuits or ‘spectrum monitor’ applications.
The optional features are interesting and I
wish there had been more information on
them.

A telescopic antenna hidden in the top
left hand corner of the box gives reasonable
reception. A VHF connector is fitted to the
rear panel for connection to an external an-
tenna — but how much better would it be to
have a BNC or similar low cost connector!
Even amateur transceivers use the cheap
80-239 connectors. With an external anten-
na, performance is improved and for wide-
band coverage, a discone type antenna is
recommended.

But an efficient antenna sometimes has
the disadvantage of highlighting any image
problem, which was evident in this case on
VHF. An image problem refers to the situa-
tion when you hear two different frequency
transmissions on the same frequency chan-
nel. It is due to two frequencies, which dif-
fer from the local oscillator frequency by
the same IF, impinging on each other. What
we found with this receiver was that listen-
ing to amateur repeaters on 146.7 MHz we
also heard the police channel on
168.1 MHz. Both these frequencies differ
from the local oscillator frequency by
10.7 MHz, the intermediate frequency.

Unless the input circuit is very selective,
signals separated by 20-25 MHz can easily
break through. The higher the frequency re-
ceived, the greater the potential for images.
The lower the IF also the greater the prob-
lem. The $X-400 suffers from poor front
end selectivity and low IF (10.7 MHz).

Testing

To start on a less happy note, while using
the receiver, we found the processor was
prone to lock up at frequency intervals and
we had to resort to turning the unit on and
off. Another disappointing feature was the
capacitor memory back-up, which it is
claimed in the manual, lasts 36 hours. The
best we could achieve was half that.

Audio output was to my mind not loud
enough. Frequency response suffered from
a severe roll off at high frequencies.

The test figures for each of the frequency
blocks are quite good. SINAD tests on the
end of each of the bands indicate that sensi-
tivity is maintained by tuning the rf stage
with varicaps.

The image rejection figures are not
particularly good, especially for VHF. The
image problem has already been men-
tioned. Although the front end is tuned by
varicaps, much more Q or selectivity is re-
quired on VHF and UHF. A Q of 330 is re-
quired at the front end to give a —50 dB re-
jection figure, and our measurements
showed a Q of only 11 at 500 MHz. The re-
ceiver barely passes the —50 dB image re-
jection figure at 98 MHz and, unless we had
a bad unit, —13.4dB at 200 MHz and
—6 dB at 500 MHz must be regarded as
definitely sub-standard.

An attenuator switch on the rear panel
was obviously provided with good reason —
to reduce input signal level which will tend
to improve the image figure.

On the blocking/dynamic range we could
only get a figure of —74 dB. A good
VHF/UHF receiver should have a figure of
around —120 dB, however, because this re-
ceiver incorporates a station centre detec-
tor, the test could not be performed with a
10 kHz offset which is the normal practice.

On a brighter side, true to the manual’s
claim that the receiver is ‘birdie free’, we
could not detect any spurious signals at all.
For those not familiar with them, birdies are
nuisance carriers or signals which appear at
odd frequencies throughout the tuning
range of the receiver, generated by the os-
cillators in the receiver. A birdie will inter-
rupt a scan until other keys are pressed or
some manual intervention is made. There is
a reasonable level of oscillator radiation as
measured at the antenna (see photo), but
fortunately it does not show up at the re-
ceived frequencies.

Assessment

As a scanning receiver, the $X-400 does
the job reasonably well. The full frequency
range from 26 to 520 MHz allows all (bar
SSB) services to be monitored — without
interference from birdies. Unfortunately
the image problems on VHF/UHF detract
from its overall performance.

An interesting facility is the data inter-
face which enables you to control the unit
remotely from a computer. It is a pity the
manufacturer did not make more of this
computer facility and produce a standard
RS8232C serial interface. The lack of SSB
may not be much of a problem if CB chan-
nels are of little interest.

Ergonomics needs to be considered too.
The front panel of the receiver is vertical,
making it difficult to read unless you have it
at eye level, patently impossible in a car.

Technically the design appears to be in
need of a little updating. Improvements are
needed in the area of local oscillator injec-
tions to give a higher IF to improve the
image response. At $910, JIL is capable of
better.

®

From page 95.

Functions

Communication between the functions is
by arguments, external variables, and
values returned by the functions. Functional
arguments are passed by value. However,
when an array name is passed as an argu-
ment to a function, it is actually the address
of the first element that is passed, and so
elements of the array can be altered by the
function by subscripting from this location.
Pointers are used to permit functions to af-
fect non-arrays in calling functions.

An advantage of passing addresses ex-
plicitly in this way in C is that the function
call indicates which of its arguments can be
modified.

/O routines are provided in the standard
C library; they are not specified in the C
language. The standard library includes
routines for reading and writing data in
blocks of arbitrary size, and for reading and
writing formatted text.

Some final remarks
When the design philosophies of C and

Pascal are compared, two major differences

are found:

1. Pascal, being restrictive, emphasises pro-
gram reliability and readability, while C,
by its absence of restrictions, emphasises
programmer flexibility, eg:

(a) Pascal contains more restriction on
pointers, which leads to safer pro-
grams but also reduces the use that
can be made of the pointers; and

(b) the ability to perform assignments
within expressions tends to make C
programs more compact than the cor-
responding Pascal programs, but less
readable.

2. Pascal attempts to hide the underlying
machine as much as possible, while C
tries to provide a convenient way of con-
trolling the machine. This is illustrated
for instance by the operators the two lan-
guages provide: C has operators to
manipulate the bits of a word, while Pas-
cal has operators to manipulate sets.
Some consequences of these differences

are that Pascal is better than C for teaching

programming; some C programs cannot be
written conveniently (or at all) in Pascal,
because of the restrictions in the latter; and

C can be used in more programming do-

mains than Pascal.

For situations where strong type checking
is desirable, a program called 1int can be
used. It detects type mismatches, inconsis-
tent argument usage, unused or uninitia-
lised variables, potential portability difficul-
ties and the like.

The main reason for the growing popu-
larity of C are: its flexibility; its limited size
which makes it easy to learn; its close link
with UNIX programming environments;
and the strict checking provided by the pro-
gram lint. ®
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MACHINE VISION

"l see” said the nearly blind computer, optimistically.
Computers are seeing only light and dark and discriminating
just a few shapes; and if machine vision isn’t exactly failing
vision, it's with a lot of ingenuity from the designers.

PROBABLY NO TOPIC in computers or
electronics is quite so capable of arousing
the layman’s interest as machine vision,
computers that see: misty images of C390
looming over the desert sands, of R2D2
with his little head spinning; popular
dreams of the times.

But machine vision is proving a thor-
oughly intractable beast. Twenty years after
the pioneering efforts at Stanford Univer-
sity in the US, the goal of the seeing ma-
chine still proves elusive. There are vision
machines around, indeed, some world class
units are in production in Australia but the
technology necessary for R2D2 type vision
is barely even a twinkle in some mad profes-
sor’s eye at this stage.

Machine vision is all about number
crunching; doing it fast and doing it effe-
ciently. It’s an area where parallel process-
ing (using a number of microprocessors in

HIGH PASS FILTER

LOW PASS FILTER

Figure 1. Image enhancing.
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parallel) is almost standard procedure, and
where developing new and more efficient
algorithms to manipulate memory is the
route to glory as a practitioner of the art.

Binarization

There are a number of manipulations
now well established in the literature. One
of the most important is ‘binarization’, in
which all values in memory below some ar-
bitrary figure are turned into zero, and all
above turned into one. This, of course,
produces a black and white image, which is
most importantly used in template
matching.

Template matching is the technique used
by industrial machines that are now starting
to appear on conveyor belts and as quality
oontrol devices. Essentially, the situation is
that an object is presented to the camera in
such a way that its outline is clearly visible
and this is matched against a ‘template’ that
already exists in memory. At its simplest
level, the comparison might consist of
matching memory byte for byte.

For instance, we may wish to carry out
quality control of bolts coming out of a
foundry. The bolts, still hot, are mechani-
cally placed on a conveyor belt. It’s not me-
chanically difficult to ensure that at any
given time only one is present in the field of
view of a camera sited directly above the
belt.

The first task of the system is to make up
an analogue of the scene on the belt in the
computer memory. To do this, the lighting
levels must be set such that the visual re-
sponse of the camera to the bolt is quite dif-
ferent from the response to the belt. Hope-
fully, the frame store will hold bytes with
values close to (say) zero, corresponding to
the background and close to one, corre-
sponding to the bolt. However, it’s unlikely
that this ideal situation can be achieved by
lighting alone, so the image is binarized to
assist in defining the object, before being
processed further.

The exact nature of this process depends
on the application. For example, it’s possi-

ble to determine the area of any object on
the conveyor belt. Since the number of
memory bytes with a certain value is di-
rectly proportional to the area of the bolt,
it's possible to check the size of each bolt as
it comes out of a forge, thus forming a use-
ful quality control device. Indeed, a device
just like this has been developed by Vision
Systems in Adelaide.

Another useful application is in quality
control of IC packaging. The system can
check the size of the package, the location
and orientation of pins and even the num-
bering on the top of the package.

The idea of template matching has been
developed for a number of other situations.
Vision Systems has recently announced a
security device consisting of a camera moni-
toring a protected area. A computer re-
ceives a light value from the camera for
every pixel in the scene, and the alarm is
triggered if any of these values change.

Image enhancement

Other forms of image manipulation result
in image enhancement. Image enhancement
is often part of the preprocessing of robot
vision. Sometimes it’s an end in itself, as in
the outputs from scanning electronic micro-
scopes and spacecraft.

Exactly what is involved in image en-
hancement depends to a large extent on
what aspects one wants to enhance. The de-
tails can be very complex, but the funda-
mentals are simple enough. In fact, there
are only two major processes at work.

On the one hand the picture should oc-
cupy the whole dynamic range available, ie,
the brightest parts of the image should have
the highest value we can assign to a pixel,
and the darkest parts should have the lowest
value. On the other hand, the parts of the
image with the interesting details should
have the most contrast.

Implementing these features is an exer-
cise in changing the relationship between
the numbers stored in the bytes of memory,
and the brightness of any given pixel. Ac-
cording to Pang Chew, who is working on



Jon Fairall

Melbourne-based Dindima Group’s first
image enhancing system, the process begins
with a histogram which examines the distri-
bution of brightness in the scene. If the his-
togram is skewed towards one side or the
other, pixel values are changed so that the
histogram is stretched out across the range.
Details leap out of a dark image. A mean-
ingless grey blob becomes defined. It looks
like pure magic.

However, even when the full dynamic
range of the system is employed, the con-
trast between individual picture elements
might be too small for human consumption.
So another technique is used. This involves
changing the linearity of the pixel-to-
memory conversion. To do this one has to
identify the level of brightness in the image
where the wanted detail exists and increase
the contrast range.

Other techniques of image enhancement
are utilised. Noise reduction is probably the
simplest as well as the most common. Gen-
erally all that is involved is that the light
levels in a nine-by-nine block of pixels are
compared. If the centre pixel is found to be
substantially different from the others
around it, it is assumed that it represents
noise on the image. The problem is over-
come by making the centre pixel the aver-
age of all the surrounding ones.

Another common technique is the high
pass filter, so called because it creates an
analogous effect to the use of a high pass fil-
ter in a video system; it enhances sudden
changes in the light levels in the image, ie,
the edges of objects.

This is also achieved by taking blocks of
nine-by-nine picture elements. Edges are
identified by looking for blocks in which
pixels on one side have different values
from ones on the other side. When this hap-
pens the centre is assigned firmly to one side
or the other.

The opposite technique, called the low
pass filter, blurrs the image by making the
centre pixel the average value of the two -
outer ones. £ 8

In a practical imaging system, ail these Image enhancement

o~ A -

before and after. (Courtesy Dindima).
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How to beat the high cost
of cheap meters.

You get what you pay for.
So get the Fluke 70 Series.

You'll get more meter for your money,
whether you choose the affordable 73,
the feature-packed 75 or the deluxe 77.

All of them will give you years of
performance, long after cheaper meters
_ have pegged their fishhook needles for
o : , the last time.

e That's because they're built to last, in-
sideand out. So they're tough to break. They
don't blow fuses all the time. You don’t
even have to replace batteries as often.

And they're backed by a 3-year warranty.
Not the usual 1-year.

Of course, you may only care that the
world-champion 70 Series combines digital
and analog displays with more automatic
features, greater accuracy and easier opera-
tion than any other meters in their class.

You may not care that they have a lower
overall cost of ownership than all the other
“bargain” meters out there.

But just in case, now you know.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE

FLUKE 73 FLUKE 75 FLUKE 77
Analog/digita display  Analog/digal display  Analog/digita display

Voits, ohms, 10A, diode  Vbits. ohms, 104, mA,  \olts, ohms, 104, mA
lest diode test diode test
Autorange Audibie continuity Audibie continurty

7% basic dc accuracy  Autorange/range hold  “Touch Hold™ tunction
000+ hour battery e 0.5% basic dc accuracy  Autorange/range hold

-year warranty 2000 + hour baltery life  0.3% basic dc accuracy
3-year warranty 2000+ hour battery life
-year wairanty
Multipurpose holster

Talk to your local distributor about Fluke
ELMA sco * A.C.T. Actiec Pty Ltd (062) 806576 * George Brown 804355 s N.S.W. Ames Agency 699 4524 « George Brown

(02) 519 5855 Newcastle 696399 ® Bryan Catt Industries 526 2222 e Cottier Tools 763 1888 ¢ D.G.E. Systems
{049) 69 1625 » Davred Electronics 267 1385 ¢ W.F_ Dixon (049) 61 5628 ¢ Macelec (042) 29 1455 Ebson 707 2111
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Figure 2. Light striping.

techniques, including binarization, are
available. Just which combination is used,
and in what order, depends on the image
and the desired result.

Object recognition

So, given that the original image has been
turned into usable form, what is it good for?
Simple template matching is very restric-
tive. What we want is the ability to recog-
nise an object, irrespective of its orienta-
tion. Simple template systems require that
the object be positioned in a very precise
way with respect to the camera. While this
is not a great concession in some industrial
applications, one of the driving forces be-
hind machine vision is that it should in-
crease the flexibility of robots on assembly
lines.

The expectation of machine vision is that
it will allow a robot to mimic the human
operator in its ability to pick up a part, irre-
spective of how it is lying on a container
belt.

The standard way to tackle this problem
is to look for a particular recognizable fea-
ture on the object, a corner say. One can
then infer that some other feature will be
found in only a restricted number of posi-
tions. Once two or three such parts are
found the computer can infer the position of
an object in a completely random orienta-
tion.

This technique has one interesting side
effect: not only can it recognise an object ir-
respective of its orientation, it can also
recognise an object from incomplete infor-
mation. This means that if the object is par-
tially covered, or badly lit, the computer
will still recognise it.

3D

So far, these are all two dimensional sys-
tems, perfectly adequate so long as we are
considering only two dimensional problems,
like locating an object on a conveyor belt.
But the real world’s not like that.

To make the computer understand that it
is dealing with an object that has extension
away from the camera or exists at some in-
determinate distance from the camera is a
far more difficult problem.

At the moment, the most promising tech-
nique for determining 3D shapes involves
projecting light rays onto the object. It’s
called light striping. A proponent of the
technology in this country is Professor Ray

Jarvis of Monash University. Work is also
going on at Stanford and MIT in the US, the
University of Tokyo, and at the CSIRO.

The usual installation requires a proj-
ector reasonably close to the camera. The
projector sends out a fan of light, so that a
thin line is projected onto the object in front
of the camera (see Figure 2). The light will
be curved depending in a complex way on
the relationship between the angles and dis-
tances of the projector, the camera and the
object. Since only the object is unknown, it
is possible to calculate the shape under the
line. By moving the line up and down and
looking at various combinations of line the
entire body can be described.

One application of this already installed
in the US is for quality control of motor car
body panels. The vision system tracks the
behaviour of a line as it moves over the
complex body shape. By comparing it with
information it already has the vision system
can tell whether the panels are the correct
shape.

In theory, it’s possible to describe any
surface, no matter how complex, in this
manner. The problem is one of computing
time: there isn’t enough of it. It can take
several minutes to analyse a particular
screen. This might be practical in situations
where the process can be stopped for a few
minutes, but it’s clearly useless in real time
applications with plenty of movement.

As with sophisticated template matching,
the key is not to try and do the whole job,
but to fill in the missing bits with a certain
amount of understanding.

Imagine, for instance, that the task is to
detect a cube somewhere in the space in
front of the camera, and to detect its orien-
tation. One solution, instead of trying to de-
tect the position of all the sides of the cube,
might be the much simpler task of detecting
one corner of it. Having detected the ver-
tices that make up the corner, it’s a rela-
tively simple task to determine both posi-
tion and orientation.

In fact this type of processing was
amongst the earliest ever attempted in the
machine vision field. The problem is that
it’s ‘semantically driven’, that is, the ma-
chine has some knowledge of the meaning
of what it sees. It understands that a vertex
is part of a cube for instance. However, that
is all it understands. Show the machine
some other shape and it’s absolutely use-
less.

A light striping system is ‘semantically
free’, since it doesn’t need to know anything
about the object in front of it. Obviously,
semantically free systems are the goal of re-
scarch in the field, but this is not to say that
a practical semantically driven 3D machine
tied to a robot would not be extremely valu-
able.

Such a device would be capable of assem-
bling a unit out of, say, a dozen parts start-

ing with all the parts scattered on the bench
in front of it. It would be able to recognise
the position and orientation of all the parts
from information about the position of only
a few key points on each object. After put-
ting the parts together it could even check
that it all looked correct.

One big problem would be the amount of
programming overhead necessary to in-
struct the machine in only one manufactur-
ing process. A recently suggested answer is
to use the output of CAD systems to give
meaning to a vision system.

In this scenario, the information fed into
the CAD system would completely de-
scribe, say, a bolt. The vision system would
then be able to identify the position and ori-
entation of the bolt from detecting just one
arc of the screw thread.

Practicalities

Machines with some of these capabilities
are in existence now. It goes without saying
that they are not particularly common. Ac-
cording to Tony Weir, R&D Manager at Vi-
sion Systems, much of the tiny market pene-
tration is due to a simple lack of engineers’
knowledge of the advantages that machine
vision confers.

However, he concedes that other factors
enter into the equation. Machine vision sys-
tems are extremely expensive and difficult
to maintain. And since they are not com-
mon, servicing back-up is not easy. In fact
imported systems may very well have no
local servicing available at all.

Another problem is that practical systems
tend to be very inflexible. They recognise a
small number of situations and react in a
limited number of ways. Often alternative,
non-visual technologies do the job cheaper
and better.

There is very little doubt that most of
these problems can be solved within a rea-
sonable time. According to Tony Weir,
fully operational 3D systems will be on as-
sembly lines within 10 years.

When they do arrive, their first use will
almost certainly be to provide the final link
necessary to fully automate factory pro-
cesses. The most complex robot assembly
operations will become possible.

Even then, however, the ‘world’ of such a
robot is likely to be a very small place, made
up of a few dozens of objects that it ‘under-
stands’. Everything else will be completely
beyond its ken. A device able to navigate
through the world like a human being and
manipulate random objects is much further
off.

However, it may be that the problem in
10 years time will be not a lack of computer
algorithms to do the job, but simply a lack
of computer time to do the computations.
No field of endeavour will benefit quite so
much from fast processing architectures. It’s
a field that bears watching. )
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ALMOST EVERYONE IN the Australian
electronics industry has a view on why the
Japanese are so good at the game. The way
they organise their companies, a natural
facility for copying everyone else, easy
money, or whatever.

The dregs hack has a new theory, culled
straight from the Japanese Asahi news ser-
vice. This reports on one Takashi Aoki, a
semiconductor application engineer with
Toshiba. Of late Aoki has been feeling
mega creative, so much so in fact that he re-
cently patented a circuit for electric power
amplification using semiconductors.

According to Aoki, his brush with fame
was fuelled by the ancient Japanese art of
Danjiki, or fasting to remove the body of
impurities. He attended a lecture by a Miss
Shoko Takahisa of the Happiness Associa-
tion in which Danjiki was explained, and
found it so convincing that he signed on fer
the full eight week course.

Does Shoko have a happy customer? You
bet. She cured the hay fever that has
plagued him for the last 26 years, he’s doing
great at work, he feels fantastic.

Danjiki means more than going without
food. At the Happiness Association, Shoko
gives students four weeks of lectures on why
Danjiki works and other essential health
factors. They are advised to drink only min-
eral water and persimon leaf tea washed
down with manganese hydroxide. Theory
has it that the mineral water and tea provide
essential nutrients and the hydroxide acts as
a laxative. Sort of intellectual input/output.

In the fifth week of the course they go on
to a full time fast while maintaining a nor-
mal daily routine. In the next three weeks
they study how to maintain the health
gained by Danijiki.

It’s not kids play, by all accounts. Danjiki
can be very dangerous if you don’t know
how to do it properly. There have been
some deaths at other schools, although
Shoko is reportedly very happy that none
have come from the Happiness Association,
which has about 30 core members and 1000-
odd names on the books.

Success stories are not uncommon. Ac-
cording to practitioners, fasting affects
more than just physical conditions. ‘“While

you fast your brain waves run very slowly”
says Shoko. It’s a state similar to that of a
Buddhist priest in deep meditation. This
psychic state allows one to become more ‘in
tune’ with the universe.

“The underlying principle is that human
beings are linked to the universe by their
subconscious. Human desires are also gen-
erated in the subconscious, so the art of
Danijiki is to provide a pathway between the
universe and the subconscious.

“Danjiki allows a person to link physical
and spiritual health. It allows people to re-
cover their natural healing power through a
complete cleansing of the body. Advanced
practitioners can increase their latent ability
in a physical sense. They can also increase
their intuitive ability.”

Well, that’s the theory anyway. The hack
doesn’t believe a word of it, but as he heads
out the door looking forward to a pie and a
beer for lunch, he must confess to no patent
applications, no semiconductors, and not
feeling at one with the universe.

PURGE ...

By Paul Jones

A>ERA B:DATAFILE. COM
syntax error

A>PURGE B‘DATAFILE.COM
password: XXXXX

password — COR.RECT — proceed
A>PURGE A:DATAFILE.COM

A>Y

purge file, *A:DATAFILE.COM*
created: 23/07/86

creator: Annabelle. J
account number: AGS30011560
purge (Y/N)?

A>Y

are you sure that you want to
(Y/N)?

A>Y

i can give you a few seconds to
thinkonit, if you wish.

A>N

A>PURGE A:DATAFILE.COM

purge file, *A:DATAFILE.COM* (Y/N)

oh, good, you did change your mind.

ah, you didn't change your mind.
purge file, *A:DATAFILE.COM*
(Y/N)?

A>YYYYYYYYYYYYY

ok, ok, i'll do it.

purging file, *A:DATAFILE.COM*—
NOW.

sorry, but . . . um. .
find it .

A>DIR

DATAFILE.COM : PIP" .COM : DBASIC
.COM :
SYSOP
.COM :
well, that's where it is,
purge file, *A:DATAFILE.COM*
(Y/N)?

A>Y

look i've got to admit that i like
that file and it did take a fair
amount of time to put together and
it does cover a large amount of
disk space, just keeping track of
it makes me feel useful. please be
human, leave it alone and start a
new disk, huh (Y/N)?

A>N

.ican't

.COM : DRUN .COM :

no i won't!!!

A>PURGE ALL.

drastic step, ok, i'll purge A:DATA
FILE.COM, i'l1 kill off an old ahd
dear friend, i'll take the ‘thirty
pieces of silver’', it means nothing
to you that a file serves you for
years without error and now it will
be cast into the deep abyss that is
the 1ot of all files that are no
longer ‘useful', but i'll

remember, I'LL REMEMBER!
*A:DATAFILE.COM* purged, at 'USER’
request.

A>DIR

: PIP .COM :
DBASIC .COM :
SYSOoP .COM :

.COM : DRUN
DATAFILE.RIP : LESTWE4 .GET :

A>
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SL-XP7 Portable Compact Disc Player.

Actual size 12.5cm.

Ifit were any smaller...

you couldn’t fit
the discs in!

lime, remaining time and programmed track
number. Connect the SL-XP7 to your hi-fi and
you'll find it lacks none of the performance of
a larger, non-portable player.

Add the optional portable pack with
re-chargeable battery, and a pair of head-
phones (Technics suggest that you use
their EAH-X15 for the best results) and
you've a truly portablg CD player.

Indoors or ¢ '
outdoors the &

: SL-XP7 is now the
only compact disc player
=== you'll ever need.

g‘ Hear it today! Tebﬂnics

National ® Panasonic @ Technics: are from National Panasonic (Austratia) Pty Limited

HE NEW Technics SL-XP7 is so small you

might mistake it for a stack of compact

discs. But it’s really a portable capable of
playing compact discs with thrilling concert-
hall fidelity.

The SL-XP7 uses a combination of
friction-free suspension and digital
control circuits to protect the sensitive
laser pick-up system. This virtually
eliminates ‘skips’ or mis-tracking when
the player is being carried around.

Random access programming lets you
choose which tracks you want and the order
in which you listen to them. A liquid crystal
display shows which track is playing, elapsed
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OUR FASTPLA DEVICES HELP
YOU GET ON BOARD. FAST.

By using FAST AND FASTPLA
parts together, you can expand your
design horizons. Because they offer
you the capability to implement your
own architecture in your office with
easily available design-aid software
packages. And each time you
program a FASTPLA circuit, you
create another FAST device.

Now your designs can be quickly
tried and evaluated, and you can
make design changes by merely
programming a new IC. This design
flexibility encourages innovation.
While lowering your design costs.

A FAST way to save on board space
When FAST AND FASTPLA
devices are combined in the same
design, board space is optimized.
Your circuit complexity, parts count,
and inventory are all reduced. Tests

are minimized. And board failures
become less likely.

FASTPLA parts — fast and flexible

FASTPLA devices are the fastest
TTL programmable logic arrays ever
created, with a propagation delay of
Jjust 15 nanoseconds. FASTPLA ICs
feature flexibility few other logic
arrays can offer.

Programmable output polarity, for
active high or active low
implementation.

Power-up reset and three state for
design simplicity.

And complete testability for higher
reliability.

Guaranteed to get you to the
market on time.

Using FAST and FASTPLA devices
drastically cuts the time it takes to get
your product on the market. From
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weeks or months to mere hours or
days.

And FASTPLA circuits guarantee
greater reliability and lower system
costs, thanks to Fairchild’s exclusive
Isoplanar-Z™ technology (the vertical
fuse and oxide-isolated process which
gives you dne of the highest
programming yields in the industry).

For more information on FAST or
FASTPLA parts, contact your local
sales office:

FAIRCHILD =. =
Melbourne: (03) 877 5444
AVISUN PTY. LTD,
Sydney: {02) 438 3900

We're taking the high ground.
FAIRCHILD
S = =11

A Schlumberger Company




