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WHEN IT COMES TO PERSONAL COMPUTER
SPECTRAVIDEO IS BEYOND ANY COMPARE!

To the de-
light of our cus-
tomers, and the
dismay of our com-
petitors, we now
praudly present the
most advanced, most
capable personal compu-
ter system available to-
day: Spectravideo™’s
SV-318 and SVv-328. While the SV-318 is
‘everything home computer users were
waiting for, "the SV-328 is specially
designed “for the small business that
doesn’t plan to stay that way.”” These 2
computers, too, are beyond any
comparison in their price range.

And they do not stand alone.
Seldom, if every, has a new computer
been supported by so many peripherals.
Of exceptional quality, all this hardware
rides into you on the crest of the very last

.

technology.
Addi-
tionally — and
importantly
Spectravideo™ is very soft-
ware oriented. With built-in
CPIM compatibility, the SV system
allows you to take advantage of
thousands of pre-existing programs. And
with the MSX software compatible
standard, jointly launched by
Spectravideo™ and most of Japan’s
largest electronics firms, Spectravideo™
can take advantage of all software
developed by other MSX participants.
Plus, Spectravideo™ is now producing its
own line of top-quality software. Finally,
the SV system includes several innovative
and interesting accessories that you will
want to use.
Because of product depth and ease-
of-operation, the SV system will give you

full usage from the moment you unpack
it. Yet it is both capable and expandable
enough to give you long-term usage, too.
That's why Spectravideo™ is truly, “The
computer system you'll grow into, not
out of.”

software
compatible
standard

SPECTRAVIDEO SPECTRAVIDEO APPLEIIE  ATARI 800 COMMODORE 88c ORAGON  SPECTRUM
8v 328 sv3te 64 MODEL B 32
COMPUTING POWER FEATURES
BUILT-IN AOM <K 32K 16K 10K 20K 16K 16K 16K
EXPANDABLE TO 06K 26K NIA 42K NIA 64K NIA NIA
BUILT -IN EXTENDED MICROSOFT * BASIC L YES YES  ADDITIONAL COST NO NO YES NO
BUILTIN RAM 80K * 32K 64K 48K 64K 32K 2K 16K
EXPANDABLE TO 286K 256K °* 64K NO NIA 32K 64K 48K
KEYBOARD FEATURES ~
NUMBER OF KEYS 87 7t 83 67 66 n 53 40
USER DEFINE FUNCTIONS 10 10 NiA 4 8 10 N/A NIA
SPECIAL WORD PROCESSING YES vas NO NO NO NO NO NO
GENERATED GRAPHICS (FROM KEYBOARD) YES YES NO YES YES YES YES YES
UPPERILOWER CASE YES YES YES YES YES YES YES YES
GAME/AUDIO FEATURES
SEPARATE CARTRIDGE SLOTS YES YES NO YES NO NO YES NO
BUILT-IN JOYSTICK NO ves NO NO NO NO NO NO
COLORS 16 16 15 128 16 16 ] 8
RESOLUTION (PIXELS) 256x192 2502192 280 x 160 320x 192 320 x 200 256 x 640 256 x 192 256 x192
SPRITES 32 32 NIA ‘4 8 NI, 16 A
SOUND CHANNELS 3 3 1 ‘ 3 1 3 1
OCTAVES PER CHANNEL 8 8 4 4 9 3 5 3
A.DS.R ENVELOPE vas YES NO NO YES YES NO NO
PERIPHERAL SPECIFICATIONS
CASSETTE 2 CHANNEL 2CHANNEL 1 CHANNEL  2CHANNEL  1CHANNEL 2CHANNEL 2CHANNEL 1
AUDIO 110 YES YES NO YES NO NO YES NO
BUILT IN MIC YES YES NO NO NO NO NO NO
DISK DRIVE CAPACITY 286K 256K 143K 92K 170K 100K 100K 100K
{LOW PROFILE} YES YES NO NO NO NO NO NO
P L .
CPIM® COMPATIBILITY (Standard 80 column
CPIM¥22 programs) YES YES NQ** " NO NQ*® s YES NO NO
CPIM 30 ves ves NO NO NO NO NO NO

Specilications are subject to change without prios notice
T 64K yser adaressadie plus 16K graphic supporl
" 240K yser agoressabie plus 16K graphic support
TT" 16K user addi@ssadie plus 16K graphic support

"*** Apple It can accep! modiliea 40 or 80 Cotumn CPIM
Commodore 64 accepts 40 column CPIM

CPIM Iy a trademark of Digital Research Inc

70 St. Kilda Road. St. Kilda, Vic. 3182. Ph: (03) $37-2000
P.0. Box 474, Edgecliffe, N.S.W. 2027. Ph: (02) 328-1190
Franklin Agencies, 3 Marie St., Milton. QId. 4064. Ph: (07) 369-0496

Jerdon Agencies, 25 Gladstone St.. E. Perth, W.A. 6000. Ph: (09) 328-5299

<RCCRAVIDED

Dennington Enterprises, 46 Canning St.. Launceston, Tas. 7250. Ph: (003) 31-855)
MSX, Microsoft Extended BASIC is a trademark of Microsoft Corporation
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own.a Commodore home computer,
s an offerdoo good to miss.
' ony CommputerClassics VIC 20 gome
and get'Galactic Defender free.
Or buy a Computer Classics 64 game and.
get Stratagem free.
Two explosive games for the price of one
Only from Computer Classics.
Available from all leading software retdilers.
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COMMENT

Season’s Greetings
to all our readers
and advertisers
from
ETI Editor & staff

Roger Harrison
Editor

NEXT MONTH

CIRCUIT SOURCE GUIDE

Qur first Circuit Source Guide, pub-
lished in the Feb. '82 issue, proved a
popular feature, so it returns in Jan-
uary. The '84 Circuit Source Guide will
contain dozens of practical circuit
ideas for experimenters and engin-
eers, tinkerers and techniclans. Don't
miss it — lots of holiday-time in-
spiration!

PROGRAM BUG DEBUGGER P
Ever burnt a program into an EPROM

and found it wouldn't run? Without a
logic analyser it's nigh on impossible
to debug. This project costs far less
than a logic analyser and gets you out
of the jam. It provides ‘mirror image

RAM (battery-backed, if you like)

permils the addition of program
breakpoints and removes R/W con-
trol. It plugs directly into a 2716/2516
socket. Use also for temporary RAM
extension of program storage

Cheap, too.

JAPAN ELECTRONICS SHOW
Dennis Lingane brings you two re-
ports on the All Japan Audio Show
and the Electronics Show. Read all
about the latest developments in
audio, video and home computers.

LET CALLER

Play tennis, anyone? This unit
provides you with clear indication
when a ball ‘tips’ the net in fiight
requiring a ‘let’ call. Our electronic let
detector is more reliable than umpires
and saves tennis court tantrums
Cheap and simple to build.

IMPROVING THE '668

EPROM PROGRAMMER

Our popular Microbee EPROM pro-
grammer has been improved at the
suggestion of a number of readers
Geoft Nicholls combines the best sug-
gestions for the ‘668 deluxe!

TECHNICAL INQUIRIES: We can only answer readers’
technical inquiries by telephone after 4.30pm Mondays to
Thursdays. The technical inquiry number [s (02) 662-4267
Technical inquiries by mail must be accompanied by a
stamped, self-addressed envelope. There is no charge. We
can only answer queries relating to projects and articles as
published. We cannot advise on modifications, other than
errata or addenda. We ftry to answer letters as soon as pos-
sible. Difficult questions may take some time to answer.

ik SERVICES

GENERAL INQUIRIES: For all inquiries about back issues,
subscriptions ($20.00 for 12 months/12 Issues), photo-
copies of articles, artwork or submitting articles, call (02)
663-9999 or write to: ETI Reader Services, 140 Joynton
Avenue (PO Box 227), Waterloo, NSW 2017

CONTRIBUTIONS: Submissions must be accompanied by
a stamped, self-addressed envelope. The publisher ac-
cepts no responsibllity for unsolicited material.

ETI December 1983
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Conversion
Calculator

Take the hardship out of
metric convergon with this
pocket sized LCD calculator. i

Converts to metric and vice Qua"ty

Charger!

NiCads! Great
GE brand...full
instructions
provided'

LOWEST QUA

— PRICE IN
“G\ 3‘ AUSTRALIA

rating - but a
budget price!
Operates trom
nominal 12V, has

o)
5 { FOR QUALITY, e o
‘.,‘\dt’;\::‘ Top NAME ((::c;rtnsarc_;?do and 20W ratin
@ POLAROID speci
ol e VIDEO A small but high

capaclty relay
Ideal for power
switching with a
massive contact
rating of 10A
Cat 57200

) w0
Qe 4§ CASSETTES
Q. VHS 3 hr Cat C-3410
am®" BETAJ hrCatC-3415

{inbuilt logic probe)
MAGNA BASE 82950 Amazing Valuel
Ideal forcompany cars, etc, where Cat Q-1026 $3250

< A located. 12V lamp
drilling holes in the root is a defin-
ite no-no! Extra strong magnet gﬁfcr"fd'? supply
grips any ferrous surface and Cat Cat 51214
stays stuck even at high speed! D.4514 s

WITH THE

Handles 4 AA Cat M-9520

PHILIPS

Car Speakers

Twin cone for really thrifling
sound! 4 ohms impedance

intended tor automotive
use. The soft glow from
» the toggle is not distrac-
tive in night drivin?, the
switch can quickly

&* ]

Metric GOST

LITY

g. $40? No!

$30? No! Thanks to a very
special deal, our crazy price

— ILLUMINATE,
= / SPST (12V)
g f

be
oper-
being

HITACHI SCOOP

LOGIC PROBE

tevel is by which of the three LEDs 1s
glowing. It is easily held in one hand - so
your other hand is lett tree! Ideal tool lor
the hobbyist, technician, engineer etc.

Cat Q-1272. WAS $32.50

:‘Extra h:?hl ba.ng\hgld(h', [ ] E:tra & Ph
gh sensitivit splay modes y
881 guchswa\ye form shifting. /— yel'
t Q124 $ -
- 5
ONLY 699 z ONLY3299

From Bach to Beethoven to Beatles
to B-52's, they'll all sound great on
this brilliant little stereo cassette
player. And at this low, low price,
how can you look elsewhere?

Cat A-4055

R
Top brand name with huge 20MHz s N stereo
bandwidth, dual traces. . . it's gotthe ¥ __
iotl And all for our low, low price! .
Features: & c&ssette
11

arou
Very

Sub Countless appiica-

ualit the house, car
a y etc. Economic,

DIE CAST || reiiable and

now a dipole. If you Saw the smoke
2 had a spring in the coming from your

base it would have flnals . .Aquickdls

bounced back. Stan- connect would let BOXES 3'1?;181(40
dard thread, suits you put the stick in Cgl Q1010
most antennas. the bootas youleave Cat H-2206

Cat D 4500 the car! Removal & 150 x50 x80mm

$925 L sq 350

$7.50 replacement takes a l ~

o " Miniature o ey 1
at a beauty! A superb scanner i o .
:&v s;:echna low prlceawith 1ea!uresi PROTEcr g:g:’,s,,de 5(2:3:0 45 Mini Sized
e 16ch. memory, direct channel i
:g:ﬁ:g au’t‘c;qgn%mg:ualbgnemorg YOUR ANENNA TUNE’ \ Ahlnutltlllmenter
in n use QUICK DIS- R 4 antastic multi-
mobil t 1
RetiCagDZE0 ANTENNASPRING _ CONNECT SAVE A FO on || Dsterforanyone
s Thwunk! You've just You didn't realise electronics - &
369 hita low flying bridge Your antenna was comparable FlStastu=atLifor
oty & your antenna Is pinched until you

DUAL TRACE CRO 9 PURCHASE.' ;I’r:us puls_;an%ing Log'nc Probe hooks onto Piezo
r
el net 0000 ORE. pagreel and you cantel at 3 glance wha fhe log i Transducer

Great for miniature audio
alarms. Can be driven by
transistor, C-MOS or TTL
giving a plercing note

nd 80dB8 @ 30cm.
low power needed -

operates from around 3V
to 30V peak to peak
Cat L-7022

DICK SMIi+H Electronics
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DICK SMITH

SERIES 200

Justcause youhaven't got as much space,
why skimp on sound quality? Build these
superb Dick Smith Series 200 hi-ti spea-
kers and you'll be amazed at the sound
quality that could come from such a tiny
package! And you'll be amazed at the
savlngs made over built-up speakers!
See ETl September 1983)

ncludes:

Speaker Grille Cat C-2608 $31.50
Enclosure Kit Cat C-2636 $128.50

Speaker Kit Cat C-2046 $89.50

Complete 200mm D.LY. Speaker Kit

Fantastic -
will not corrode!

AlL
WEATHER
HORN SPEAKER

At last - a horn speaker you can use
anywhere! Until now all horn speakers
have suffered a similar problem:corrosion.
Now a plastic horn speaker which doesn't
sacrifice any of the acoustic quallties of
its aluminlum counterparts ~ but doesn't

sutter from corrosion! s1 025

Cat C-2705

% e |
4 SECTOR ALARM

CONTROL 0
MODULE asTALL

Protect your home and vaiuables with this
alarm control unit, Virtually identical in op.
and circuitry to one of the advanced alarm
control units you pay $$$ more for!

Cat L-5056
ONLY ‘69”°

249

; PHONE AMPLIFIER

EW FROM
KAMBROOK!

Just look at this! Superb head-

NOW HEAR THIS:
FAMOUS
SENNHEISER
HEADPHONES

e

s

A magniticent new addition to our
range of quality speakers. This
excellent piezo-ceramic tweeter QNLY
is an ideal replacement tweeter.

Handles up to 40 watts contin- 95
Jous. Add these to your system

andgou'll notice the ditterence.
Cat C-2006

hones from one of the world H 4 S
eaders ir!\ﬂaudio produéts at an Lma'slsut)r Checker h "?’\
unbelievably low price! Check out ultimeter e i
the quality sound from these § rpoiqeal test instrument for

'ghones)you won't go elsewhere. | o isie also great for the
JAVE 510

at G-4120 $2 9 95 serviceman - rugged, low profile

Get rid of that ugly
piggyback double
adaptor with this
new-look power-
board. 4 outlets.
Cat P-5612

ONLY

51299

Are you forever sitting with a phone to
your ear waiting forthe person on the
other end of the line to come back to
the phone? Well now you can relax
because this unit will let you know
when there is a person on the other
end. Easy to attach via the sucker
supplied. Also Ideal for conferences
or for when those overseas relatives
call-now everone can hear the calier.

Cat ¥-1174 s 50
12
“ /OVER 8000

BOOK VALUE

GE OPTO BOOK

G Value!
Cat B-4028 $ 9 95
NATIONAL LOGICTTL
DATA MANUAL
Contains complete infor.
mation on the extensive

National Semi conductor
bi polar logic families

Cat B-4022 s1 1 95

MOS MEMORY
a book airchild’s MOS
memory LS & VLSI devices!

Cat B-4023 3595

AUST'N RADIO
FREQUENCY H’BOOK
Get into the exciting hobby of
scanning with this superb

pubtication. A must for any ~ 2nd EDITION
scanner enthusiast e e
Cat B-9600 W
31 295 Char
Ei

14

See Page 101 for
full address details.

e

o N LY 25 ranges, highly visible display.
THE POCKET COM 11 lch

REQEN
WALKIE TALKIE —~—~—QUIRgs

Greatgittforanychild! Full 2-way transmission ina
unit so compact it could tit into your pocket! Ideal
tor construction workers on the job or for mothers
who want to know what Johnny is up to in the
backyard. Makes an ideal Christmas gitt!

Cat D-1101

Complies with spec. RFMEQO1 of the Australian
Dept. Ot Communications.

Deluxe Slimline ===
TEAC Rl
at a Dick Smith
g Py
barga,n pr'ce.- t: Teac's new A-505
. _fi? Check these out: a T-303
Looking foragreat il ¥ A%:Iiﬁer and the m?,t?mln?ange of

DC integrated Stereéo 1 i e per channe \oohiles.
Tuner. 30W p audiophile
AM/FM Stereo for the most demanding auCtlr

: d switching
A e new ) TUNER (Cat A-1505)

And the new slimline appe
S—

AMPLIFIER (Cat A-1305

°249
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TELECOM-RUN NATIONAL

VIDEOTEX SERVICE APPROVED

announced the approval for Telecom to establish a

The Minister for Communications, Mr Michael Duffy has

national videotex service.

Mr Duffy said that Telecom
will soon invite tenders, from
selected suppliers, for the sup
ply. installation and commission
ing of the necessary equipment.
The service is likely to be oper
ating towards the end of 1984.

Mr Duffy said. “There bhas
been strong industry support,
especially through the recently
formed Australian Videotex
Industry  Association, for
Telecom to provide a national
videotex service giving
Australians efficient, low-cost
access nationally to such a
service via the automatic
telephone network.”

“In effect. therefore, the
national videotex service will
serve as a decentralised national
library, with an extensive range
of information being made

available via the telephone
line.’
The service is expected

initially to be capable of working
with existing Prestel terminals
and data bases now operating in
Australia. It is anticipated that
later it will be able to handle
other videotex systems as well

A national system would boost
employment in a variety of fields
outside Telecom

manufacture. sale and rental of
terminals, operators of data
bases. information assemblers,
elc.

Mr Duffy emphasised that the

provision of a national videotex
service does not preclude other
organisations from establishing
systems to meet their own
special requirements. Telecom
will make facilities available for
such systems at standard tariff
rates.

Meanwhile, the Australian
Videotex Industry Association
(AVIA) has welcomed the
announcement by the Minister
for  Communications  that
Telecom will establish a national
Videotex service for Australia.

The Association anticipates
that several large organisations
who have previously lacked
confidence in the future of the
technology will now become
active participants.

The national service will have
special attraction for
non-metropolitan users as it is
understood  that  Telecom
intends to offer the service at a
uniform tariff.

The Association believes that
Telecom’s role as a common
carrier — offering information
storage capacity only but with no
involvement in  information
ownership, information
provision, terminal manufacture
or distribution is the best
approach. In this way the private
sector will be presented with
significant opportunities which
will  boost  activity and
employment.
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POWER PACK

Since solar cells were first
used in outer space, prices
have gradually dropped, making
them economical for an ever
growing range of applications.

Amtex Electronics has
released a portable solar power
generator in a lightweight carry-
ing case. Called the NV-500M. it
can supply up to 5 W of dc
power for a variety of appli-
ances. It is especially useful for
recharging batteries for portable
video cameras which may be
taken to the beach, a sports
event or anywhere away from
main electricity.

The unit produces 12V at

0.5 A and has a built-in over-
load protector. It also has out-
letsfor3Vat05 A,6Vor9V
at | A. The hinged, molded-
plastic, attache-style case mea-
sures 330 x 350 x 65 mm and
snaps shut to protect the cells
during transport

It simply needs to be opened
flat to expose its solar cells,
which immediately begin con-
verting sunlight into electricity.
The unit is priced at $389

For futher information, con-
tact Amtex Electronics, !!
Spring Street, Chatswood 2067
NSW. (02)411-1323.
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LASERS COULD AID

NATIONAL STRATEGY FOR

WEATHER FORECASTING

NEW TECHNOLOGY?

Weather forecasting is a
subject that is taken very
seriously in Britain and, in a bid
to improve results, scientists at a
northern England university are
to start using data collected by
satellite-based lasers.

The University of Hull's
Department of Applied Physics
has been awarded a grant of
almost $92000 for work on
atmospheric measurements
using coherent laser radars. The
research has applications for
metereology in  examining
humidity and wind velocity and
in the control of pollution.

Doctors Barry Rye and Eric

Thomas are developing a
technique  for  monitonng
atmospheric  gases  which
involves the absorption of

infra-red laser beams passed

.

through them.

Dust particles act as the
“targets” of the radar system,
while wind velocity can be
determined from the speed of
the dust using methods of
measuring doppler shift
analogous to those in police
radar traps.

The researchers hope that, in
the future, it will be possible to
develop mobile systems for use
on the ground and possibly from
aircraft and satellites.

As the latter can be used to
scan all the earth’s surface, the
measurements obtained would
be far more comprehensive than
those available from existing
land-based sources, and could
lead to a  considerable
improvement in weather
forecasting, it is claimed.

NEW TYPE OF

‘SOLAR BATTE

RY’

Sanyo Japan has announced
the development of the ‘flex-
ible’ Amorton — a layered
amorphous solar battery which
utilises both metal and resin
substrates.

In contrast to the existing
glass substrate Amorton used in
calculators, electronic games
and watches, the flexible metal
and resin film substrate types
are claimed to be superior in
their mass production quality.

They are also adaptable to any
sort of surface, including bends
or curves.

Sanyo says this technology
‘breakthrough’ is highly signifi-
cant for the future of applied

solar energy.

New ideas for flexible solar
cells include their use in curved-
surface electronic products such
as headphone radios and adap-
tation to products which com-
bine energy from both solar light
and solar heat.

Now that the Amorton strata
can be accumulated on such
metal bases as nickel and cop-
per, says a Sanyo spokesman, it
is possible to construct solar bat-
teries on the surfaces of all kinds
of machinery.

Sanyo Japan expects that a
monthly production total of five
million units will be reached by
the end of the year.

arry Jones, the Minister for

Science and Technology, has
foreshadowed a national strat-
egy for new technology.

Such a strategy would prob-
ably be formulated and dis-
cussed at a national technology
conference in six months or a
year’s time. It would incorpo-
rate priority actions and ways of
putting them into effect.

Mr Jones predicted the move
at a three-day technology con-
ference in Canberra in October.
The conference was attended by
140 business and union leaders,
scientists, academics and pol-
iticians from Australia and
overseas.

He told the conference dele-
gates in his closing speech that
he thought it had been a valu-
able exercise in conscience rais-
ing and he hoped it would serve
as a good basis for a national
technology strategy.

The general thrust of the
Labor Party’s science-and-
technology had come through
the conference ‘*‘comparatively
unscathed”, he felt, but he plan-
ned to revise the policy before
next year’s national ALP
conference.

The Minister thought the con-
ference had been successful in
promoting dialogue between
people and interest groups
which had not met before and in
drawing attention to the central
role of technology in economics
and politics.

Australia has changed from an
industrial society into an ‘infor-
mation society’, with more peo-
ple employed in collecting, pro-
cessing and disseminating data
than farming, mining and manu-
facturing combined, but politi-
cians and the community have
been slow to recognise this shift,
Mr Jones said.

ELECTRONICS INDUSTRY

SUPPORTS TRADE MINISTER

The Australian Electronics
Industry Association
(AEIA) has supported the Fed-
eral Trade Minister, Mr Bowen,
in his claim that non-tariff
barriers would provide more
protection for manufacturing
industries.

The AEIA represents 50 of
Australia’s leading electronics
and communications companies
and pointed out that most de-
veloped countires support their
technological and strategically
significant industries by applying
non-tariff barriers.

In many cases, the import
tariffs they impose are low
compared to Australia, but the
non-tariff barriers give their
local manufacturing sector ade-
quate protection.

The AEIA executive director,
Mr Ed Hodgkinson, says the
Australian viewpoint of lower-
ing tariffs the prime objective is
one the association does not
agree with.

“Too often the initial buying
price is taken as the be and end
all of the purchasing process.
But in many cases, back-up ser-
vice and support of systems and

products are a major cost item,

which can be minimised by hav-
ing local manufacturing,” Mr
Hodgkinson said.

The association is keen to see
Australian firms follow the ex-
ample of companies such as
Telecom, which buys local
equipment and recognises the
advantages of having the sup-
port of a viable manufacturing
industry.

MARKETING
SERVICES

Pat Daly, the former market-
ing manager for Dick Smith
Electronics, has established a
marketing services company.

Over the past few years, Mr
Daly has successfully launched
many new consumer products,
including telephone products,
video games, home products
and answering machines.

For further information,
contact Pat Daly Marketing
Services, 6 Chatswood Avenue,
Chatswood NSW 2067. (02)411-
7707.
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SUNSHINE FOR

EXPORT OPPORTUNITY

SUNRISE INDUSTRIES

FOR SECURITY SYSTEMS

High-tech ‘sunrise’ industries
are being billed as the
growth markets of the future
and it seems sunburnt Australia
is already embracing some of
them with great enthusiasm.

In the solar power market-
place, market growth has been
little short of phenomenal dur-
ing 1983, according to one of the
most experienced companies in
the field, Amtex Electronics.

At a time when most compa-
nies are suffering from the stag-
nant economic conditions, Mr
Jim Kuswadi, the company’s
general manager, claims sales of
solar energy systems, as a
replacement for electric and
diesel power, have almost doub-
led since March.

“The major growth has been
in NSW, Queensland and Victo-
ria,” said Mr Kuswadi.

“Seventy per cent of systems
have gone to remote rural com-
munities for domestic applica-

tions such as pumping water
from dams and providing elec-
tricity for household appliances.

“The remaining 30 per cent
are commercial applications
such as microwave radio links
for communications.

“The technology has been
taiked about for a long time and
is now gaining credibility among
the ordinary consumers,” he
said. ““People now accept that it
works. It’s also economic and
our system can be easily instaled
by a handyman.

“It’s a highly innovative mar-
ket. Every week I'm confronted
by somebody who wants to
know if solar is the answer to
their problems. In many cases it
is the perfect solution.” Amtex
markets the Kyocera brand of
solar energy systems. For fur-
ther information, contact Amtex
Electronics, P.O. Box 285,
Chatswood NSW 2067. (02)411-
1323.

ales of security systems in

the USA have almost treb-
led since 1980 as a counter to the
increasing rate of crimes against
people and property, making it
an opportune time for the Aus-
tralian security industry to
increase its penetration of the
US market at next year’s Inter-
national Security Conference
(ISC) and Expo in New York
from 27-29 August.

The Expo is a complete
security forum for products,
systems, and education, where
qualified buyers from all indus-
try segments can see and com-
pare the latest technology avail-
able to solve their security
problems.

In 1980 the US security equip-
ment market was worth littie
more than $7000 million; today
it exceeds $20 000 million; and
by 1995 it could reach $31 000
million. The ISC exhibitors will

have access to 35 000 execu-
tives, dealers, installers, end-
users, new companies, and
security professionals.

The Expo will feature hun-
dreds of displays in all security
categories, including alarm sys-
tems and components, access
control, locking equipment, per-
imeter and space protection,
monitoring equipment, smoke
and fire detection equipment,
and vehicles and accessories.

The demand exists for high
quality, sophisticated security
products which Australian firms
can supply and Australian par-
ticipants at the Expo will be
exposed to an excelient cross-
section of the market, conducive
to establishing exports.

For further information, con-
tact The Promotions Officer,
Chris Begley, Department of
Trade, Canberra. (062)72-2527.

THE MICROPROFESSOR SERIE

m

MPF-IB
$138
+ SALES TAX.

6 digit 7 segment display

Tiny 2K Basic interpreter

Bread-board/wire wrap area

MPF-| OPTIONS:
PRT-MPF-|, Printer Board

IOM-MPF-IP, Input Output and Memory Board (MPF-IP only)

EPB-MPF-1, Eprom Programming Board (incl. AC/DC adapt:}
* ALL PRICES — PLUS 20% SALES TAX, IF APPLICABLE
* Micro-Professor is a trade mark of Multitech Industrial Corporation.

36 keys: 16 Hex, 19 Function & 1 user defined
Provision for on-board Z80 PIO & 280 CTC

$132.00
$105.00
$159.00

=3

MPF-IP
$207
+ SALES TAX.

COMPLETE Z-80 BASED MICROCOMPUTER SYSTEMS FOR HARDWARE/SOFTWARE TEACHING & DEVELOPMENT
The Micro-professor | gives you all yoy need to join the growing world of microcomputing.
It's a fully developed, tested and proven system that gives you step by step, start-to-finish hands on instruction.

Interactive 2K Monitor Enter program in RAM & execute useful
debugging functions. Other support functions
2K RAM, 4K ROM (expandable to 4K RAM or 8K ROM)

e Interactive 8K Monitor Two Pass Assembler & Text Editor Line
Assembler Disassembler Direct Data Entry (Hex)
4K RAM, 8K ROM (Expandable to 16K)

20 digit, 14 segment display

RAM backup battery

280 CPU, 280 Bus socket for external interfacing, Cassette /O, Speaker, 3 User's Manuals & Optional Student Work Book.

Synthesizer Board
SGB-MPF-l, Sound Generation Board

AC/DC-Mains Adaptor (for IOM, PRT, SSB & SGB)

* Z80 is a trade mark of Zilog Inc.

49 key 'QWERTY" type keyboard
Optional Languages — BASIC & FORTH

$159.00
$105.00
$ 11.50

B

Distributed by:

EMONA ENTERPRISES PTY LTD.

CBC Bank Bldg,
661 George St, Sydney NSw, 2000.
Tel (02) 212-4815. Tix AA74500

Also available from: VIC: Radio Parts Group, 329-7888.
SA: International Communication System P/L, 47-3688. WA:
HINCO Engineering P/L, 38-4477. QLD: Baltec Systems,
369-5900. TAS: D & | Agencies, 23-1755. ACT: Electronic
Components P’L, 80-4654.
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Model DT-830. The accuracy
and functions you need ata
sensible price. Extreme
electrical and mechanical
ruggedness combined with the
highest accuracy in its class.

O 30 ranges, including
transistor testing, audible
continuity test

O Auto zero and auto polarity.
Sampling time 0.4sec

O Voltage inputs protected to
1000V, Ohms and Current to
250VAC

O Basic Accuracy +0.5%

MAX l
750V ~ -

1000V

DT-830

MEASURING

POWER
PI.US

Unanlt:

<-"Ml|'

BENELEC

Model DT-860 Autoranging,

fast sampling (0.5sec), high

resolution and moderate price:

O Continuity buzzer with fast
(0.4 sec) response (sampling
time other ranges 0.5sec)

O Built-in stand

O Basic Accuracy +0.5%

For further details and latest
prices contact:

BENELEC Pty Ltd

1 Greville Street,

Randwick, N.S.W. 2031
Phone: (02) 665-821 1
Telex: AA20181 BENELC
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“We have no
quality controllers,

just hlghly crltlcal
employees.”’

At Audio Technica we reject mindless, conveyer-belt
operations.

Instead we encourage our employees to deal with
problems on their own initiative. To be responsible for the
excellence of their own work.

The resultis the world's toughest quality controllers and
Audio Technica's unrivalled reputation for precision and
reliability in stereo cartridges, stylii, microphones, head-
phones, tone arms and accessories.

And now Australian hi-fi enthusiasts will discover Audio
Technica more readily available through an expanded
dealer network.

For afree Audio Technica brochure and dealer
information, simply clip the coupon below.

Please send me your free Audio Technica brochure and dealer information.

Name__ s e T § sy

Address. B = el _
Postcode.

Post to: Audio Technica brochure offer, ¢/- Rose Music Pty. Ltd.,
17-33 Market Street, South Melbourne, 3205.

»audio-technica
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B&W DIGITAL MONITORS

|
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LISTEN AND YOU'LL SEE

The new DM110 and DM220 are built to the same 'DM220. you now have a perfect excuse to upgrade
exacting standards as the monitors we supply to your equipment to digital standard.
major digital recording studios throughout the world.  Ask to hear them soon
They are. happily. much more affordable. Close your eyes and listen. B 4
At around $399 for the DM110. and $599 for the Then you'll see.
AS USED BY DIGITAL STUDIOS WORLDWIDE. AND SOON, WE HOPE, BY YOU.
Distributed by: Convoy International Pty. Ltd..

400 Botany Road, Alexandria. NSW, 2015
Telephone 698-7300. Telex AA23111



Robot Intelligence

-

The intelligent robots of science fiction and the industrial robots of
today may not appear to have much in common. The current
trend in robotics is based on principles which are only just being
recognised in Artificial Intelligence research.

D.M.W. Powers

Department of Computer Science,
University of New South Wales

Unintelligent robots

The common understanding of ‘robot’ is as
some sort of humanoid or Dalek-like box of
computing tricks. This fantasy being is auto-
mobile and intelligent, endowed with human
or even superhuman dexterity, language
ability and visual acuity, and is typically
self-aware, self-motivated and fictitious.

The more informed view of ‘robot’ will
realise that eventually something like such
a robot may be achieved. However, now
robots are generally just glorified assembly-
line or manipulation devices, apart from a
few toys and turtles ‘running’ around re-
search establishments.

When current robots are compared with
the ‘ideal’ robot they are found to be deficient
in precision and feedback responsiveness, in
pattern recognition ability of a visual and
tactile nature, and also in language and
speech ability. The principle of self-
activation, when a robot makes a decision
based on its past experiences, is scarcely
more than a dream.

There is, however, one aspect of intelli-
gence that is becoming common in current
robot technology. The programming of
robots is changing from the familiar pattern
of ‘programmer and console’ to one of ‘gui-
dance and learning’. There are still many
problems related to the flexibility and toler-
ance of such systems, but it is clear that
guidance, in whatever form it is given, has
distinct practical advantages over conven-
tional programming.

Adopting this learning pattern has ramifi-
cations far beyond the current usage. Vari-
ous definitions of what characterises intelli-
gence have been adopted throughout history;
e.g: tool-making, language ability and
generalisation ability. These features, said
to distinguish man from the rest of the ani-
mal kingdom, must surely bear some rela-
tionship to those which will distinguish the
intelligent computer or robot from its unin-
telligent counterpart.

Each of these characteristics has been dis-
puted, or has been identified in certain other
animal species. However, it is clear that the
ability to deal with and develop the novel
and the intangible is the basis of all these
human characteristics. Only a system cap-
able of learning could exhibit such
characteristics.

It is not really a surprise that learning
techniques should be so useful in industrial

Language
Recognition

Response

Learn

Feedback

robots. What is surprising is that they are
not applied more widely. After all, we don't
program our children, but they acquire
language, knowledge and motor skills natur-
ally without being an intellectual drain on
us (Derr77a).

As early as 1959 this technique was ap-
plied to draughts (checkers), and the learn-
ing program eventually reached master
standard (Samu59a, Samu67a). Learning is,
in fact, the main activity of our lives — not in
a classroom sense, but in terms of everyday
memory, in dealing successfully with what is
novel, and in tackling a multitude of
problems.

The proposition put forward is that it is
learning which is the keystone of intelli-
gence.

Philosophical Robots

As early as 1950, people were wondering ab-
out the nature and philosophical implica-
tions of this computing machinery they were
hearing about. And in that year a paper of
continuing significance was written addres-
sing the question ‘Can Machines Think?
(Turi50a). This paper has been reprinted a
number of times in recent years and is still
relevant; the imitation game suggested in it
as a test of intelligence and thought has be-
come a focus for argument as well as a goal
for research.

The ‘Turing Test’ tests the ability of a
machine to emulate a person and deceive an
interviewer into thinking it is human. It is
set up so that no communication or hint is
conveyed except by typed messages. To fool a
person, the computer must not only have
language ability and logical inference abil-

ity comparable to a human’s, but it must be
either provided with or capable of providing
a background as a personality in society.

These days the Turing Test is generally
accepted as a test of intelligence. However,
there are many who argue that it is invalid
— that the test does not test for intelligence,
but something that looks like intelligence
yet is not the real thing (Sear80a). This prob-
lem of definitions is precisely what Turing
hoped to avoid in defining a test rather than
providing a definition of intelligence or
thought.

But the philosophical discussion has a use-
ful side-effect. It has focused our understand-
ing of intelligence on purposeful behaviour
and on the system of which it formsa part. It
denies that an isolated ‘black box’ of ‘intelli-
gent’ thought is intelligent; it is only in its
involvement and relationships with the
environment that intelligence can be con-
strued, if even then. This again forces us to
consider how sensory input, motor output,
feedback loops and self-awareness, and the
intentionality and purpose are involved in
human intelligence.

The problem is best characterised in terms
of whether a computer that is capable of ans-
wering questions, as if it were a person who
understands the subject matter and the
language, can itself be said to understand.
When is it merely manipulating and trans-
forming symbols from one code to another?
When does it understand? When is a human
merely translating between some sort of in-
put code and some sort of output code? Is the
human brain merely a translation program
in this sense, translating input data (e.g:
sensory) to output data (e.g: motor)?

The best answer that we can come up with p
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If you don’t find the logic

you probably don’t need

Meet the logic analyser family that
spans a wide spectrum in design. It’s
a family you can rely on in hardware
design, software test and debug and
even system performance analysis.
One that’s equally at home testing
and troubleshooting low-cost single
processor designs or sophisticated
multiprocessor systems.

You can choose from a wide
selection of different logic analyser
configurations with HP. And when
you do, you'll have an analysis solution
that can help accelerate your design
cycles...and speed your products
to market.

The 1630A and 1630D...for

confidence in tackling the

day-to-day logic problems.
Choose one of these logic analysers

and you’ll have the combined power

of timing, state, and software

performance analysis in one

convenient, low-cost instrument.

The 1630A gives you 35 channels

of state/performance analysis

to 25 MHz), or 8 channels of timing

to 100 MHz). In the interactive

measurement mode, it delivers

27 channels of state and 8 timing.
The 1630D offers 43 channels

of state/performance analysis or

16 timing. In the interactive mode,

you have a choice of 35 state and

8 timing or 27 state and 16 timing.

As your primary tool in hardware
test and debug, the 1630 provides
new triggering power to help you
isolate the source of timing errors.
This includes pattern triggering
ANDed with a transition or glitch,
edge or glitch triggering, and time
qualification of pattern triggering.
This is the capability that helps you
quickly solve difficult hardware
problems such as timing errors,
transient effects and handshake
malfunctions.

Use the 1630 in software
development and integration phases
and you have sequencing, triggering,
store qualification, and sequence
restart power to isolate targeted areas

.of code and view just the measurement

information you desire.

To optimize your system
performance, the 1630 gives you a
nonintrusive view of system software
in action. One that lets you analyse
system activity at the level of
procedures and tasks instead of
the instruction level. Histogram
displays make it easy to spot soft-
ware bottlenecks and inefficiencies.
The result can be improved system
performance, and a more competitive
product...with minimal additional
design effort.

The 1630 also gives you interactive
measurement capability for greatly
enhanced analysis power. The ability
to cross arm and trigger between state
and timing analysers helps you get to
the problem source quickly when the
difficulty could be either a hardware
or software malfunction.

Throughout the development cycle,
you'll find the 1630 easy to use. That’s
because menus simplify operation.
Label assignments let you view
results in your system’s terminology.
And inverse assembly, via low-cost
peripherals, displays listings in
familiar target microprocessor
mnemonics.

The 64110A...a configurable
analyser that can handle
those complex problems
found in multiprocessor
environments.
This logic analyser is, in reality,
a number of different analysers,
depending on how vou configure it.
For example, it can be a standalone
timing analyser with 8 or 16 channels.
It can also be a standalone state
analyser with up to 120 channels.
You can combine timing and state with
performance overview. Or, combine
multiple state or timing analysers in
the same station.




analyser you need here...

a logic analyser.
“

Put the 64110A to work in the
hardware test and debug phase and
you can allocate high speed timing
resources. For example, you might
choose sampling speeds to 400 MHz.
The resulting 2.5 ns resolution lets
you make high-resolution measure-
ments to resolve timing margin
problems.

In addition, the timing analyser
provides new triggering capability.
The dual threshold mode lets you
trigger on marginal signal levels,
which helps you spot excessive fan-
out, bus loading problems, and slow
transition times. Other trigger modes
include time qualification of pattern
triggering, sequential triggering,
pattern triggering ANDed with a
transition or glitch, glitch triggering,
plus other modes that simplify the
analysis of handshake problems.

In software test and debug, the
64110A gives you unequalled tracing,
triggering, and store gualification
power. With its master enable
function, 16-level sequencer plus
8 user-definable terms for trigger,
store qualification and count
functions, you’ll have little
trouble locating the specific
portion of code you want
and displaying only the
information of interest...
even in the most complex
multiprocessor software.

OEEIGNED FOR HRIB: Not just IEEE-488, but the
hardware, tation and
support that delivers the shortest

SYSTEMS path to a measurement system.

For system performance analysis,
the 64110A gives you a nonintrusive
view of software in action in the form
of histogram and graph displays.
The histogram modes provide a fast
way to locate system bottlenecks and
identify inefficient portions of soft-
ware. These display modes help you
identify a processor stuck in a loop,
see where software went into the
weeds, or spot activity occurring in a
forbidden area. A graph mode shows
software performance data in
chronological order.

Interactive measurements between
all analyser subsystems multiplies the
power of the 64110A far beyond the
capability of other logic analysers.
Cross arming and triggering between
any of the analyser subsystems helps
identify the source of difficult
hardware/software interaction
problems, and resolves hardware/
software fingerpointing issues.

In any phase, the 64110A is a
pleasure to use. Directed syntax soft-
keys guide you through setups and
measurements with a minimum of

keyboard entries. Symbolic tracing
means you interface with the analyser
using terminology you’re familiar
with. And preprocessors with inverse
assemblers let you view measure-
ment results in familiar processor
mnemonics. All of which lets you
concentrate on the problem you’re
trying to solve...not the analyser.

Choose both and you’ll have
your analysis needs covered.

When you combine both of these
analysers in your lab, you have a cost-
effective solution to the day-to-day test
and debug tasks, plus the power to
deal efficiently with those complex
troubleshooting jobs.

So before you buy any logic analyser,
be sure you explore the individual
power of HP’s standalone analysers. ..
and the synergistic effect of a combin-
ation of instruments.

For complete details fill in the reply
paid coupon overleaf.




here seems to be that understanding is
bound up in terms of whether the input, the
output and the feedback are all within the
compass and purpose of the system. Under-
standing can then itself be seen as an inter-
nal modelling of the world — and from that
perspective, modelling of understanding be-
comes less distinct from understanding per
se.
What is the point of this philosophical
argument? Merely that ‘robot’ is the cate-
gory we must give to the species of composite
computer system which is capable of directly
sensing and manipulating its environment.
And it is only in such a context that we can
talk about understanding in the human
sense. Of course we can simulate the robot
(or the human) and inject the understanding
system into a toy world which it is capable of
sensing, and this has been done.

The proposition put forward is that it is
sensory/motor context which is fundamental
to understanding.

Intelligent robots

The most obvious feature of the computers
and robots of science fiction is their ability to
converse in English. At first this sort of
language ability appears to be necessary, but
on second thoughts a number of problems
emerge — particularly concerning the accu-
racy with which we can specify something in
a natural language, and the verbosity in-
volved in making sure the meaning is clear.
However, language remains one of the
greatest barriers to the accessibility of the
computer.

Language processing is not the only com-
plex task we must face. If we have taken our
language ability for granted, except as con-
trasted with lower forms of life, we have also
taken visual (and tactile, motor, etc) abilities
for granted, until coming face to face with
the problems of robotics and pattern recogni-
tion. Visual processing is giving us just as
much of a headache as language. Further-
more, these perennial problems turn out to
be not so unrelated as they first appeared to
be

The connection operates both ways.
Artists and poets throughout the ages have
freely used analogies from each other’s art.
Our language reflects that ‘a picture is worth
a thousand words', and today we may claim

that ‘a novel is worth a thousand movies'.
Philosophers have reflected on the language
of art and of vision itself (Turb71a). Psy-
chologists and neurologists have, at a
number of levels, reflected on the language
of vision and the language of the mind
(Prib71a).

Neurologists have found that the mech-
anisms and transformations they have
observed in the study of human vision are
identical in nature with the processes used
for the other senses. The functions of the
brain for the different senses, and therefore
for language as well, are the same. But these
processes can only be perceived in terms of
our visual maps of what occurs in the brain
(Ecc167a).

The visual perspective may be character-
ised as follows. The pattern recognition
which takes place in the retina is traced
through the cortical layers. Different
features of the patterns presented are recog-
nised at succeeding levels; the lower the
level, the more complex the feature or ‘con-
cept’ recognised. The underlying levels use
the simpler features recognised by the
higher levels. The sequence progresses from
specific areas to specific lines, to lines of
specific orientation or rate of movement, and
eventually to the more complex shapes and
‘objects’ (Hube79a, Mals73a).

The auditory pattern produced at the coch-
lea is transformed in a similar way when we
perceive visually (if we map the auditory
areas of the brain). We simply do not have
the mechanism for dealing with musical
composition and correlation of concepts de-
rived from different senses are similarly dif-
ficult to identify.

Nonetheless, the pattern processing that
occurs in the brain, despite our visual per-
spective, can be employed in a variety of
ways — or in computer jargon, applications.
We also find this with our more familiar com-
putational tools. For example, the Fourier
transform is employed in both vision and
speech research.

The Fourier transform, however, is one of
those rare techniques; we actually find it
easier to think about in auditory terms than
visual. Once we have transformed a visual
pattern, we lose our orientation and under-
standing of it at a visual level. But we do
understand it in terms of the frequencies (re-
current patterns) involved.

A more interesting example of a non-
visual perspective is the linguistic metaphor
employing another major technique of com-
puter science — parsing. A scene may be
broken down in the same way as language.
Complex structures and concepts may simi-
larly be broken down into simpler ones
(Lern80a).

This view is the reverse of the previous
transformational one in another sense too.
The perspéctive here is coming from the
deepest level toward the external input. But
we may reverse this and employ a bottom-up
parsing technique; building up the picture.
This corresponds with the previous descrip-
tion of cortical layers. Interestingly, we
represent parse information visually, using
trees.

In fact, theories of the brain can and have
been formulated in linguistic terms
(Prib71a), and models of the world have been
parsed in such a fashion (Powe83a).

It is at this point that the dividend is
reached. The parsing technique of an
appropriately universal linguistic theory
may be applied to the language, the environ-
ment and the interrelationships. The hard-
ware associative network or software logical
description turns out to bear a close relation-
ship to neurological evidence of linguistic
and other sensory and cognitive processes.

The proposition put forward is that it is
language which is characteristic of cognitive
processes.

Conclusions

These thoughts have been arrived at after
considering research and writings on Artifi-
cial Intelligence and Cybernetics. The ideas
are based on certain neuropsychological
theories which attempt to explain human
intelligence. These same ideas are the basis
of a research project at UNSW involving the
writing on a computer system which relates
language input with other modes of input in
a simulated environment (Powe83a).

After thirty years of relatively unsuccess-
ful work on isolated language understanding
systems, it appears that an acquisitive
approach, placing the onus of the computer,
or robot, is required. In this way the
language of the world and the natural
language used may be correlated; semantics
actually has a real meaning. &
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STAGE CONTROLLER
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INDUCTIVE LOADS. MANUAL OR AUTO OPERATION.

ON EVERY
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YOUR TRUCK.
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”;}/ MID RANGE VOLUME

T\ HORN VOLUME
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THE ONLY 500 WATT PASSIVE X-OVER IN AUSTRALIA
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TRUSSES. JANDS. 12x2 DIMMER DESK. ROCK IND. 12x2K BOARDS. ETC. CHECK OUR HIRE DEPT
FOR ALL THE ABOVE EQUIPMENT PLUS PARTY HIRE — DISCO'S — STROBES — FLASHING
LIGHTS — AMPLIFIERS. GUITAR AMPS MICROPHONES — WALKIE TALKIES — LOUD HAILERS —
T/TABLES — CASSETTE REC.

CASHMORE ENTERPRISES

HIRE — SALES — INSTALLATION SERVICE.
356 LIVERPOOL RD., ASHFIELD 2131
(02) 799-6129 — 798-6732. TLX AA 74549



PIONEER INTRODUCES NEW

LASERDISC

players along with a range of videodisc packages for

Pioneer has finally launched its long-awaited Laserdisc

in-home use.

The Australian launch follows
the successful release of Laser-
disc in USA and Canada, latterly
Japan, the United Kingdom and
recently in Germany.

In January, 1981, Pioneer
bought out all the interested par-
ties in Discovision Associates in
USA to become the sole owner.
Pioneer also acquired world
wide marketing rights for that
optical Laserdisc system. This
acquisition included the disc
manufacturing facility in Carson,
California, which has since been
substantially remodelled.
Pioneer also owns a disc repli-
cation plant in Kofu, Japan.

Les Black, Managing Director
of Pioneer Electronics Australia
said *‘response from both con-
sumers and industry during
recent shows and exhibitions has
convinced Pioneer that this revo-
lutionary product is ready to find
a permanent place in the homes
and boardrooms of Australia.

*On the home front,” he said.
“families will be able to enjoy
what is a new dimension in home
entertainment.”

Laserdisc, as Pioncer
describes it, ‘stereo sound you
can sec’ is poised to become the
focal point of the home enter-
tainment situation.

Mr Black went on to say *‘as an
educational and merchandising
tool. Pioneer’s Laserdisc offers

unique advantages to approp-
riate business houses and the
acceptance of Laserdisc for it’s
industrial versatility had given
the company great confidence
about its future.”

Pioneer will market their
domestic Laserdisc LDI1100
PAL format model. It is a video-

disc player which uses a laser
beam to read the permanently
encoded information on a 30 cm
acrylic disc providing high fid-
elity sound of very high quality
and a television picture equal to
or better than those received
from off-air broadcasts when
viewed on a television monitor,

Pioneer claim.

The LDI1100 can be simply
integrated with existing tele-
vision and hi-fi equipment, or
become part of a component
system with the result that
recording artists covering all
shades of musical tastes can be
scen whilst they are heard.

A CX noise reduction system
is included, which improves the
signal-to-noise ratio up to 10 db.

A random access pause facility
and ability to link the machine
with teletext and interface it with
personal or main frame comput-
ers makes the LD1100 extremely
versatile.

Measuring just 525 mm wide
by 143 mm high and 402 mm
deep, the player is a very com-
pact unit and it is anticipated that
Pioneer will market the conept
of a total integrated system con-
sisting of speakers and monitor
as they have successfully done in
the USA and Japan.

Laserdisc went on sale at the
end of October from approxi-
mately 100 retail outlets.

The LD1100 player is priced at
$1299 recommended retail and
videodiscs will retail between
$35 and 350 from the Pionecer
dealers, depending on the title.

Considering  that  newly
released compact audio disc
players are selling in excess of
one thousand dolalrs, the
additional feature of colour tele-
vision to the high quality stereo
sound of Laserdisc makes it a
most appealing product, accord-
ing to Pioncer.

For further information
contact Mr Kevin Hoolihan,
Manager, Laser Disc Systems,
Pioneer Electronics Australia
Pty Ltd, (03)580-9911.

PORTABLE VIDEO SYSTEM

The Dumont Galaxy 2100
video centre, new to Aus-
tralia, combines a 13 mm VHS
video cassette recorder with a
100 mm colour screen.,

Aimed at business people who
need to show video programmes
outside the office, the Galaxy
2100 weighs only 7.2 kg and is no
bigger than an attaché case.
Both screen and recorder are in-
corporated in the one unit.

The Galaxy 2100 uses the PAL
system and accepts standard
13 mm VHS tapes.

For further details, contact
Results Audio Visual/Media-
Craft, 7th Floor, 46 Holt Street,
Surry Hills NSW 2010. (02)698-
8799.
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LOW-PRICE
DIGITAL
MONITORS

English maker B&W Loud-
speakers has launched a new
pair of digital monitors on to the
Australian market, the DM110
and the DM220.

Essentially, the two units are
similar in concept. The smaller
DM110 is a vented design em-
ploying two drive units. The
DM?220 is a sealed-box enclos-
ure’ employing three drivers,



Sight & Sound INEW'S

PHILIPS LAUNCH LASERVISION, TOO

Philips plans to release its
Laservision video disc sys-
tem for the educational, indust-

rial and professional audio-
visual markets. Laservision is
the Philips-developed system

based on the same revolutionary
laser technology that is the heart
of the Compact Disc.
Laservision discs can contain
information in many different
forms and are enormously versa-
tile in educational, advertising
and professional applications.

TOSHIBA’S
FOUR-HEAD
VIDEO

Toshiba’s V-8700A video cas-
sette recorder, now available
in Australia, incorporates a four-
head drum to enhance the ‘still’
and ‘slow-motion’ modes.

VCRs with two heads inevita-
bly produce bar noise across the
screen when in the still or slow-
motion modes. This is because
the heads must trace two re-
corded tracks.

Toshiba believes it has solved
the problem with its four-head
drum, the additional two heads
being used exclusively for spe-
cial-effect playback. These extra
heads trace only one track.

Other features of the top-load-
ing V-8700A, which uses the
Beta system, include a wire-less
remote-control headpiece, 3V
hours of recording time and an
audio dialing system.

For more information, contact
Toshiba Australia, 82-94 Talav-
era Road, North Ryde NSW
2113. (02)887-3322.

with greater power-handling ca-
pacity and an extension in bass
response over the DM110.

B&W Loudspeakers says the
design brief for both modeis had
three main requirements: high
sensitivity (not less than 90 dB,
1 W at one metre); broad
extended and linear frequency
response; and a ‘dramatic’ re-
duction in production cost.

The end result is an Austra-
lian price tag of $399 for the
DM110 and $599 for the
DM220.

For furthur information, con-
tact Convoy International,
400 Botany Road, Alexandria
NSW 2015. (02)698-7300.

As well as conventional audio
and video signals, Laservision
can store complex graphics and
text.

Philips Laservision for profes-
sional applications will be built
around Philips state-of-the-art
interactive television monitor

which will allow infividual users
to retrieve single messages from
the large array stored on each
video disc.

This monitor has a touch-
sensitive screen so that cumber-

some keying facilities are elimi-
nated — users simply press the
section of the screen displaying
their area of interest. In a few
seconds, that message is then
located and displayed.

Philips will lend its expertise
in creating software tailored to
each application.

Further information from
Peter Brownlee, Philips Indus-
tries Holdings Limited, North
Sydney NSW 2060. (02)925-
3333.

PHILIPS DROP CD PLAYER

PRICES

Philips’ new Compact Disc
digital audio players will be
available at a much lower cost
than earlier models.

Mike Orvis, group general
manager of Philips Consumer
Products, said that the price
reduction demonstrated the
increasing popularity of Com-
pact Disc worldwide. These
“perfect sound forever” disc
players are supported by an
increasing disc library with more
than 500 titles already available
and over 1,000 titles expected to
be available before the end of
1983

Disc

The new Compact

players are the CD202 (top-
loading) and the CD303 (front-
loading). These players have the
basic features of the earlier
Philips models CD200 and
CD300 but have an additional
digital display facility. An LED
digital readout on the front of
cach player displays either indi-
vidual track playing time or total
elapsed time of the disc cur-
rently playing.

The suggested retail prices of
the CD202 and CD303 players
are $799 and $899 respectively.
For further information, contact
Philips Industries, North Sydney
NSW 2060. (02)925-3333.

PRAGUE,
MADE IN
SYDNEY

ydney’s Audiosound Lab-

oratories has developed the
Prague 8045 control monitor, a
high-performance medium-size
two-way loudspeaker system de-
signed for small studios, control
rooms and situations where ac-
curacy and high levels are re-
quired.

Audiosound claims the 8045,
which is fitted with 3 dB pre-
cision attenuators for final bal-
ance of upper-midrange and
treble, has a tonal balance that
is close to imported studio
monitors.

The 8045’s extensive cross-
over system utilises air-cored
coils and polyester capacitors
with an 18 dB/oct Butterworth
filter.

Efficiency is 91 dB, and the
8045 is suitable for amplifiers
from 10 to 100 W (RMS)
output.

For more information, con-
tact Audiosound Laboratories,
148 Pitt Road, North Curl
Curl 2099. (02)938-2068.

UHQR’s 100-MINUTE TAPE

HQR Sound Laboratories’
new 100-minute cassette
tape, the UHQR C-100, features
a shell produced by the ULM —
ultimate laboratory mechanism
method.

Under this system, the shell is
moulded from a polycarbonate
material and is so finely tooled
that it takes up to 15 times
longer to produce than conven-
tional cassette shells.

The principle benefit, says
UHQR Sound Laboratories, is

that the shell ‘remembers’ its
initial design form and always
returns to its original shape,
even after exposure to very high
temperature.

The UHQR C-100, which
gives 50 minutes of recording on
each side, uses a cobalt-
formulated tape with an ‘amaz-
ingly’ low residual tape-noise
level.

Innovations in the shell, such
as specially concave silicon slip-
sheets with carbon-sputtred dis-

charge stripes, are designed to
provide what UHQR Sound
Laboratories believes is perfect
tape-spool support as well as
being able to dissipate static
build-up.

The UHQR C-100 cassettes,
in gold packaging, are available
as singles and in packs of six.
They are priced at $9.95 for a
single cassette and $59.95 for
the six-pack.

For further details, contact
UHQR Sound Laboratories,
421 Forest Road, Bexley
NSW 2207. (02)59-4727.
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Six linear tracking turntables

reviewed

More than 60 years ago it was decided that only a
linear tracking tone arm system could reproduce recorded sound
with minimum distortion. So does a linear tracking system really have better
tracking, better dynamics and lower distortion than the conventional
pivoted tone arm turntables? Yes it does, but is it worth it?

SINCE THE  FIRST EDISON record
player appeared, designers and
manufacturers have been involved in

developing tangential or linear tracking
record players.

The original Edison recorder was the
grandfather of the linear tracking record
players; it used a mechanical lead screw to
control the tracking of the sound head over
the tubular recordings. Edison’s equipment

was far from being high fidelity as it

converted the vertical modulation on the
waxed tubular recording into a sound that
only resembled and never faithfully
reproduced the original sound.

Why Edison chose that particular method
of tracking the record remains something of
a mystery; there were many other ways in
which he could have implemented his
sytem.

A different method was used by another
equally brilliant gentleman called Berliner
who started a revolution with his circular
shellac recording discs. The difference
between the two systems was very basic.
The Berliner system was more practical and
the circular recordings were far easier to
mass produce than the Edison Ambirol gold
recording system which it later eclipsed.

The trouble with the Berliner concept
was that the replay system involved a
pivoted tone arm that cannot position the
headshell at exactly the same angle as the
linear tracking recording head which was,
and still is, the basis by which most masters
are produced in the studio.

In 1906 that may not have mattered in
terms of tracking angle error or even total
distortion. But around 1920, and especially
later on. a large number of clever
gentlemen decided tha the pivoted tone arm
system was not the correct way to reproduce
the sound. They decided that only a linear
tracking tone arm system could reproduce
the recorded sound with “minimum
distortion’.

Whether you like them or not, pivoted
arms have one major attributc — they are
very simple and generally inexpensive.
More research has gone into their design
than the average buff may realise. Even
now there arc a large number of engincers
and scientists working on improving their
design. providing better and cheaper tone
arms.

Louis Challis

But no matter how good you make a
pivoted tone arm, it will always suffer one
major disadvantage — that of tracking
angle error. From 1906 to 1946 that really
didn’t matter because | do not believe
anyone could really tell the difference in
sound quality when they were playing a
shellac record using a steel-tipped needle,
or even a sapphire or diamond stylus.

In 1983, with microgroove records
offering superlative performance, it is
possible to hear and measure the difference.
The tracking error manifests itself as
distortion products which purists believe
should be removed. So the purists, fadists
and technical buffs search for the perfection
that the manufacturer’s glossy brochures
tell you can only be found in a linear
tracking turntable.

Since the late 1920s there must have been
hundreds of patents taken out in
innumerable countrics for various versions
of linear tracking turntables. Not
surprisingly, very few of these ever got into
real production. | have only seen a few
dozen of the latest generation working, and
even fewer of the earlier generations. There
were many models produced that never
reached this country.

I was fortunate enough to view a number
of rare units in the Smithsonion Institute of
Washington earlier this year, most of which
were developed before the Second World
War; the majority were outstanding in their
conceptual innovation. 1 would have liked
to have heard them play but these units had
been put in glass cases to prevent just that.
(If any readers know of such units in
Australia | would love to have a look at
them and, with the Editor’'s approval,
publish some photographs).

Not surprisingly. the majority of the
linear tracking turntables developed
between 1920 and 1980 proved to be less
than perfect, both technical and financially.
(Sec our review of the Garrard Zero 1000
turntable ETI 1973). Not one linear
tracking turntable developed during that 60
ycar period proved to be a commercial
match for the more conventional. and
equally imperfect, pivoted tone arm record
players

Many of the best units developed over
the last ten years have involved esoteric and
expensive concepts which achieved only

slight technical improvements over the best
pivoting tone arms. The cheaper units
managed to sell the concept but failed to
capitalise on the most important attributes
of the linear system; better tracking, better
dynamics and lower distortion.

With these thoughts in mind I set out to
review six units representative of those
currently available in Australia: AIWA
LX-70, Revox B791, Sony PS-X800,
Technics SL-5, Toshiba SR-L7F and the
Yamaha PX-3.

These units typify a wide range of units
commercially in production at the present
time; the marketplace has shown a positive
acceptance of both the ergonomic and
marketing features by which they are
promoted. The major attribute of the
smallest units is their physical size which is
substantially smaller than that of most
conventional record players.

By contrast, the largest units offer a
technical performance which is excellent
and which partially justifies the concept of
linear  tracking  turntables. More
importantly, this creates a niche in the
market place which is sorely beset by the
new competition from other sytems.

These units are strikingly different in just
about every possible way; their
recommended retail prices range from $299
10 31269, their weights range from 5.2 kg to
12 kg and their measured performances
were equally diverse.

The objective testing of these units in the
laboratory was aimed at assessing their
conventional characteristics, as well as the
technical improvements achieved through
the use of the linear tracking system. The
most important parameters were frequency
response. wow and flutter. tone arm
resonant frequency, bandwidth (the ‘Q° of
the tone arm). speed stability and. most
importantly, improvements in trackability.

The subjective performance of all the
players was assessed with two new
outstanding records; Verdi's ‘La Traviata’
featuring Joan Sutherland and Luciano
Pavarotti (Decca SXDL7562) and Gustave
Holst’s “The Planets’ featuring Herbert von
Karajan (Deutsche Grammophon
2532019).

1 will examine each unit in alphabetical
order; many are innovative and technicaily
exciting.
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AIWA LX-70

The AIWA LX-70 is described by the
manufacturers as being a computer
controlled, linear tracking tone arm system.
It features a beautifully designed,
lightweight plastic, moulded cabinet with
rear-pivotted lid. Only a segment of the lid
is clear acrylic. whilst the rest features a
matt silver-grey finish, matching the base
section of the unit. The lid is removable and
the majority of the controls are located on
the fascia.

AIWA has chosen to incorporate a host
of electronic ‘goodies’, few of which are
conventional in terms of record player
control functions, while many are similar to
the control features incorporated in the first
generation of CD players.

From left to right across the fascia is an
enlarged power ON/OFF switch. a row of
seven very small programme select buttons,
a switch labelled ALL CLEAR by which

one can cancel a previous selection and a
novel switch labelled INTRO PLAY/LIST.
After all that has been written in the last
few months about programme selection,
you are now probably familiar with the
concept of the user being able to preselect a
random choice of tracks on a CD disc. To
be able to perform the same function on a
miniscule record player the size of this unit
may be a little more difficult to grasp.
AIWA has managed to achieve this with
a tiny tone arm. On the underside of the
arm they have incorporated a track sensor
element, duplicating one of the acclaimed
advantages of the CD disc system.
Obviously AIWA was not the first to offer
this capability but it is probably one of the
first to achieve it in such a small package.
I believe that the provision of the INTRO
PLAY/LIST function is more exciting as
this provides the user with the ability to
preview the first ren seconds of each track

Linear tracking

The conventional tone arm moves across the
record in an arc of a circle so that the path of
the stylus Is as shown. When a record.is being
cut, however, the cutting arm moves inwards
along a radius towards the centre of the record.
Thus the cutting path Is a straight line unlike
the arc of the replaying stylus.

This leads to the important point that the
direction of the motion of the recording head,
relative to the record surface, is a tangent to
the recording groove at all times. A
conventional stylus cannot move at a tangent
to the record groove at more than two places.
At all other points there will be a small angle
between the direction of relative movement and
a tangent to the groove.

Many people feel that a stylus which follows
the path of the cutting head across the disc as
accurately as possible Is likely to achieve a
more faithful reproduction of exactly what is on
the disc than a stylus which moves at an angle
to the direction of movement of the cutting
head.

In the tinear tracking system the tone arm
does not swing in an arc, but moves from right
to left along a fixed bar at the back of the
record. The stylus moves in a straight line
along a radius of the record so that tangential
tracking is achleved at all points.

One of the major disadvantages of linear
tracking systems is that the arm must be
moved across the record surface by some type
of motor drive system. This requires very
careful design of the tone arm motor, if
satisfactory performance is to be obtained.

Most manutacturers employ an optical
feedback system to control the tone arm motor.

on the record. You can then determine
which tracks you want to listen to on those
occasions when you don’t want to listen to
all of them.

The right-hand side of the fascia
incorporates a recessed escutcheon with the
main controls. At the centre of the unit is a
stroboscope with a speed adjustment knob
located immediately adjacent to it. Next to
ithis are three pushbutton switches with
illuminated bezel to indicate the function
selected. The first button is REPEAT and
the second and third buttons facilitate

forward or reverse tone arm cueing across

the record.

Three larger touch buttons are provided;
one is to RAISE the tone arm and lower it,
the second is for FORWARD SKIP and the
third’s for BACK SKIP, moving the tone
arm by one track. Last, but not least, is the
START/CUT control  which is self
explanatory.

in the normal or equillbrium position a beam of
light from a lamp is blocked off by a shutter of
the tone arm so that it cannot reach a
photoresistive cell.

If the record now rotates so that the stylus Is
closer to the centre of the record, the position
of the tone arm will be changed by a small
amount so that the shutter no longer prevents
the beam of Ilight from reaching the
photoconductive cell. The current through this
cell activates the tone arm motor which moves
the arm Inwards towards the centre of the
record until the shutter again blocks the beam
of light.

FIXED BAR ALONG WHICH

PICK-UP i AM MOV
OQUTERMOST aAM YMi_OiA bumoves

GROOVE

REPLAY
CARTRIDGE

DIRECTION

OF MOVEMENT

RADIAL PATH OF TANGENTIAL OF STYLUS

mACKINiS"LUS
A conventional tracking
system.

A successful optical system of this type must
be extremey accurate, since the record
grooves are very small and close together. The
tone arm motor system must also be carefully
designed to prevent ‘hunting’ in which
excessive or inadequate movement of the tone
arm takes place and the system hunts for the
correct position,

Linear tracking systems generally provide
tracking angles to within a few tenths of a
degree of the desired angle, whereas
conventional systems may have angles of up to

A linear tracking system.

a few degrees at some point on the record.

But what is the practical effect? Tracking
error angles tend to introduce second harmonic
distortion which, while obviously undesirable, is
not nearly so objectionable as third harmonic
distortion. There seems to be some
controversy as to exactly how much distortion
is introduced by such tracking angle errors.

The pickup arm of a conventional system will
tend to 'skate’ towards the centre of a record
unless the correct amount of bias
compensation is applied. !f no bias or an
incorrect bias is applied, the inner groove is
likely to receive more force from the stylus; this
will result in signals of an uiequal amplitude in
the two channels and is llkely to cause the
inner groove 1o wear at an increased rate.

These problems are said not to arise in
linear tracking systems, whereas in
conventional systems the application of bias Is
only a compromise; the required bias varies
with the position of the tone arm on the record
and with the modulation levels.

In a tangential tracking system the effective
arm length can be relatively short and the
equivalent mass low even if strong materials
are used to obtain a highly rigid arm. This can
bring the advantages of minimum vibrational
levels and small resonance patterns, and
hence cleaner reproduction.

In spite of thelr important advantages, linear
tracking turntables must be very carefully
designed if they are to be better than
conventional systems. The intending purchaser
would be well advised to try any linear tracking
equipment very thoroughly before making a
commitment to purchase.

Make and Recom. Dimensions Speed Flutter Tone .

Model Retail WxHxD Wi“-‘“‘ Accuracy o °r/: VoW weighted Rumble Arm RS

Price mm 9 % ange ° RMS Resonance  H24ng

AIWA LX-70 $465 330 x 88 x 330 5.2 +4.8 0.14 0.04 60 15 Hz 8 dB
(w/o cartridge)

Revox B791 $1100 449 x 142 x 395 9.1 0.01 +99 0.06 0.03 _61 9 Hz 9dB
(w/o cartridge)

Sony SP-X800 $1269 440 x 120 x 445 11.6 0.01 0.16 _0.036 62 12 Hz 1.5dB
(w/o cartridge)

Technics SL-5 $359 315x 88 x 315 4.4 0.34 0.02 = 0.02 61 13 Hz 9 dB
(with cartridge)

Toshiba SR-L7F $299 420 x 110 x 339 58 0.05 0.16 0.05 64 14 Hz 7 dB
(with cartridge)

Yamaha PX-3 $999 469 x 149 x 428 12.0 0.0 0.02 0.015 62 7 Hz 10 dB
(w/o cartridge)

* no adjustment
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WOW AND FLUTTER

Wow

Flutter

RUMBLE
(Re 5.42 cm/sec)
SENSITIVITY

Beuet & S

Right Channel 0.86 mV/cm/sec
Left Channel

Brual & Bere
Al EsasssserssscssssEEEUNNEUEETS

Muniply Fraquency Scsie by 1.

On the forward front edge of the console.
inside the lid, are two controls; the tone arm
sensor  scnsitivity control cnables the
electronics to be optimally adjusted to cope
with various record configurations and
surface reflectivities.

This control is essential as the record
sensor operates on an optical system to
detect the presence or absence of grooves.
The illumination effect can  vary
dramatically, depending on the choice of
record moulding material. The 33/4S speed
control also functions as an auto/manual
switch when the 45 rpm position is selected.

The tone arm has a toy-like appearance
and uses an extremely lightweight, plastic
mounting. On its underside, immediately

Overall
Rating

Cartridge
Type

Cartridge
Rating

VM
Moving Coil

Shure TXE-SR
Moving Coil

Sony XL30
Moving Coil

Technics P24
Moving Coil

Toshiba C-68M
Moving Coil

Yamaha MC2000
Moving Coil

AIWA LX-70

Distortion components of test record and cartridge. At tracked velocities
of 15 and 19cmvs at a pressure of 1.25g: 10 dB/div; 20 dBV full scale

0.12% peak to peak

0.04% weighted R.M.S.

0.06% unweighted R.M.S.
-60.0 dB weighted (Band Pass)

SPEED RANGE

TONE ARM RESONANCE

TRACKABILITY

FREQUENCY RESPONSES
SPEED ACCURACY

20Hz-20kHz {See curves)

Strobe Adjustable

33 1/3 and 45RPM + 4.8%

15 Hz (see graph) peak « 8 dB
(Using Shure Disc TTR 103 400

0.82 mV/em/sec and 4000 Hz)
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behind the fixed cartridge headshell. are a
pair of protuberances. One of these
incorporates a photoelectric emitter and the
other is a matching optical detector. These
cleverly sense the lead-in groove as well as
the gaps between tracks required for both
programme sclection and the skip function.

Inside the cabinet at the rear of the unit is
a small and cleverly designed motor-driven
slide assembly. This runs on two tubular
slides and supports the lightweight. plastic
tone arm on a solid structure with full
diecast gymbal assembly. This slide
incorporates the miniature drive motors and
clectronic optical sensors to provide the
parallel tracking function by detecting offset
angle between the tone arm and the basic
reference

The most significant difference between
this unit and the more expensive units is
unquestionably the differences in tone arm
and paralle! slide design. In this unit they
have apparently been designed with size
and price. not performance. as the most
important parameters.

The unit is. however. innovative and
exciting as it contains a host - of clever
features by which a reasonable performance
and some unusual. technical refinements
are still achieved. The motor turntable is
relatively light. featuring a precision diccast
moulding with a total weight of less than
onc kilogram. With a unit as small as this. a
greater platter weight would not really be
p0§>|h]C.

"
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The objective testing of the unit revealed
a frequency response that is reasonably flat
over the frequency range of 20 Hz 1o
20 kHz. but not quite in the same class as
some of the other units that we evaluated.
The measured "wow’ is surprisingly good
and the ‘flutter’ is quite acceptable. The
mcasured weighted rumble was —60 dB
which is quite good and so the more
conventional parameters of the unit are
generally acceptable

The tone arm resonance is relatively high
at 15 Hz and it exhibits a resonance curve
which is rcasonably sharp in terms of its
bandpass characteristics. More
significantly. the tone arm does not provide
facilitics for pressure adjustment and was
mcasurcd with a tracking force of
approximately two grams. The cartridge
and arm will only track cffectively to 19 cm
per second on the Shure TTR 103 test record
and thus could be expected to mistrack on
many high velocity sections in some of the
most difficult tracks of modern recordings.

However. this unit is better than many
other modcrately priced conventional
record players and fcatures a range of
operational attributes which are technically
exciting in those situations where space
and/or weight arc limited.

In the subjective testing the voices on "La
Traviata® came through exceptionally well.
However. the transients produced by the
music in “The Planets’™ was just a hittle too
tough for the trackability of the cartridge. p
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REVOX B791

PERBE. ¢ 00 M=

Distortion components of test record and cartridge. At tracked velocities
of 19 and 24 cnvs at a pressure of 1.25¢g; 10 dB/div; 20 dBV full scale.

FREQUENCY RESPONSES
SPEED ACCURACY
SPEED RANGE

TONE ARM RESONANCE

TRACKABILITY

20Hz-20kHz

33 1/3 and 45RPM
9.0 Hz (see graph) peak +9 dB

(Using Shure Disc TTR 103 400 and 4000 Hz)

WOW AND FLUTTER

(See curves) Wow
0.01% Flurter
+9.9%
RUMBL E
{Re 5.42 cm/sec)
SENSITIVITY

Assccams

’ fl 6w srm B
L?U‘SA%{,I'I‘I'hl‘l:l-lll-l---lIIllln-l-ll--l-.ll

0.06% peak to peak

0.03% weighted R.M.S.
0.04% unweighted R.M.S.
-61 dB welghted (Band Pass)

Right Channel 0.94 mV/cm/sec
Left Channel 1.07 mV/cm/sec
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Revox B791 : . e .
Unlike all of the other systems reviewed | able to fully optimise the dynamic

The Revox B791 direct drive turntable is a
complctely different unit from the AIWA
LX-70. It features a quartz-referenced,
direct drive turntable incorporated in a
relatively large enclosure with a very high,
clear, hinged dust cover. This is required to
provide clearance over the unusual lincar
tracking drive system

The base of the unit is solid and heavy;
the system exudes a solid, expensive feeling
which the AIWA unit does not impart. The
front of the unit incorporates a sloping
fascia with three switches and bezels on the
left and threc on the right. Two specd
control buttons at the centre flanking a
digital display are for record speed and
percent deviation.

The three switches on the left are the
power ON/OFF switch and the other two
are for selecting 33 rpm or 45 rpm. The
three switches on the right are for cucing,
forward and reverse. and raising and
lowering the cartridge assembly

In the centre, the two slides on either side
of the bezel allow you to adjust the record
speed precisely up or down (by £9.9%) and
shows the exact speed deviation in percent
rclative to the 33.33 or 45 rpm specds.
These features are, however. far less
important  than the lincar tracking
mechanism and its associated features.
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this assembly pivots on the outer edge,
therefore the cartridge assembly does not
require a copventional tone arm. The tone
arm is a relatively small assembly with
which the designers could theoretically
achicve any performance and resonance
that they may desire. It is interesting that
they have chosen to use a special cartridge
assembly, designed specifically for this
application by Shure Brothers of the USA.

Although the controls are generally
simpler than those offered by the other
linear tracking turntables, the electronics is
still complex. Underneath the turntable
cover is a large printed circuit board
containing the complex electronic motor
and turniable drive systems. This has been
designed to provide very precise speed and
drive characteristics; the pc  board
incorporates 31 integrated circuits. 26
transistors and numerous diodes, rectifiers
and display units.

The turntable has a mass of 2.1 kg and
achieves exccllent wow figures of 0.06%
and a good weighted flutter of 0.03%. The
rumble is low at —61 dB and the general
turntable characteristics are excellent.

It is undoubtedly the tone arm
characteristics of this particular unit that are
its forté. By discarding the conventional
tone arm assembly, the designers have been

characteristics of the cartridge assembly
which feature a 9 Hz tone arm resonance
and an unusually broadband ‘Q’

The breadth of this resonance
characteristic is substantially assisted by the
use of the brush assembly in front of the
cartridge. This also further assists the user
by removing some of the dust

The cartridge appears to be a special
version of the V15-1V and this provides a
smooth frequency response which s
essentiatlly +2 dB from 20 Hz to beyond
20 kHz.

The Brue! & Kjaer test record which we
used for this phase of the testing is not flat
at the top end of the range and thus the
results are substantially better than indi-
cated on the level recordings.

The cartridge provides good trackability
at recorded velocities of up to 24 cm/s, but
fails to track perfectly at the highest level on
the Shure TTR103 test record.

The subjective performance on both the
‘La Traviata® record and ‘The Planets’
record proved to be outstanding and |
believe that most listeners would be just as
inpressed as | was

The overall performance of the Revox
B971 is cxcellent. although not markedly
superior to the best conventional, pivoting
tone arm record playing system



WOW AND FLUTTER

SONY PS-X800

Distortion components of test record and cartridge. At tracked velocitias
of 24 and 30 cnvs at a pressure of 2 g; 10 dBfdiv; 20 dBV full scale.

Wow 0.16% peak to peak

Flutter 0.036% weighted R.M.S.
0.057% unwelghted R.M.S.

RUMBLE
(Re 5.42 em/fsec)

%2 dB weighted (Band Pass)

SPEED ACCURACY
SPEED RANGE

TONE ARM RESONANCE

TRACKABILITY

FREQUENCY RESPONSES

20Hz-20kHz (See curves)

Better than 0.01%
33 1/3 and 45RPM Not adjustable
12 Hz (see graph) peak + 1.5dB
(Using Shure Disc TTR 103 400 and 4000 Hz)

SENSITIVITY Right Channel 1.27 mV/cm/sec
Left Channel 125 mV/cm/sec
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Sony PS-X800

The Sony PS-X800 is a very attractive. if
somewhat heavy, unit. The appearance of
this unit is very different from the first two
units in that it features a very large
turntable with a heavy. diecast cabinet base
and a high upturn at the rear. The high
upturn incorporates the unusual parallel
tracking tone arm assembly.

The clear plastic cover hinges from the
top edge of this upturn and in the
well-travelled unit that we received. the lid
would stay up only at its uppermaost
position

The controls located across the front of
the unit consist of a power ON/OFF switch
on the left-hand side and the arm transport
controls of RAISE/LOWER. FORWARD
and REVERSE and a FAST transport
control in the middle. This design approach
for the controls is sensible as it allows very
fine adjustment or. alternatively. by
pressing two of the controls, rapid transport
at will,

On the right-hand side of the panel is a
small inset fascia through which the words
LOCKED or the speed. 33 or 45. is
displayed. This panei is not particularly well
illuminated. You have to be standing
directly over the unit. in subdued lighting.
to determine whether the speed is locked
and to rcad what the speed is. On the
right-hund side of this fascia is a small
button which changes the turntable speed

and beside this a REPEAT button by which
the full record sequence may be recycled.

On the extreme right-hand side is a green
START/STOP  switch  which, when
activated, illuminates a bezel and raises the
tone arm from its rest position, traverses it
across to the turntable and lowers it onto
the record.

The tone arm, labelled a *Biotracer auto
zero balance’. allows for stylus forces in the
range 0.5-3 gm by means of a control knob
placed near the front of the turntable.

The tone arm runs on a single. palished
stainless steel rod located at the rear of the
unit. The arm and its assembly are relatively
short and squat. It is a sgarc section arm
with a universal headshell coupling at its
end. The unit was fitted with an XL30
moving coil cartridge which gives a very
smooth frequency response; effectively
+1 dB from 20 Hz to 17 kHz and only 3 dB
down at 20 kHz. the cartridge tracked well
at 30 cm per second on the Shure TTR103
test record and it provided a performance
which was gencrally better than the
majority of the other cartridges reviewed.

Unlike the other arms. this unit’s tone
arm resonance is low and relatively flat right
across the full range of frequencies from
S Hz to 20 Hz. How they achicve this |
don't know. but the results are quitre
satisfactory. The turntable has a slightly
high figure for wow of 0.169%. and an
acceptable flutter of 0.036%

These figures are most probably lower in

a new unit as the unit we received appeared
to have been ‘kicking around the world’
before it got to us. and showed many signs
of general abuse. The measured rumble was
low at —62 dB and the main objective tests
of the unit were excellent.

The turntable rests on four large
well-designed pnecumatic and rubber shock
mounts which seem to work better than
those installed on any of the other units.

“The Plancts’ played very well and came
through the test with flying colours.
However. the residual record warp in the
‘La Traviata’ record scemed to worry the
tone arm assembly which did not track this
particular redord as' well as most of the
other lincar tracking turntables. The
performance on less warped records was
excellent. Provided the records are not
badly warped this unit will perform very
well

Technics SL-5
The Technics SL-S direct drive automatic
turntable is an cxtremely neat unit with
avant garde design features which will
endear itself to many users. This is a small
unit. even smaller than the AIWA LX-70.
In typical Japanese fashion. this unit is
‘something yet again® when compared to
any of the other units. It is a more
cconomical unit. based on the design
principles developed to such a high degree
in the much more expensive SL-10 lincar
tracking turntable >
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TECHNICS SL-5

Distortion components of test record and cartridge. At trackea velociies |
of 15 and 19cm/s at a pressure of 1.5g; 10 dB/div; 20 dBV scale.

FREQUENCY RESPONSES 20Hz-20kHz
SPEED ACCURACY
SPEED RANGE

TONE ARM RESONANCE

TRACKABILITY

e & K

L

(See curves
0.34%

33 173 and 45RPM Not adjustable
13 Hz (see graph) peak « 9 dB

WOW AND FLUTTER

Wow

Flutter

RUMBLE

(Re 5.42 cm/sec)

SENSITIVITY

(Using Shure Disc TTR 103 400 and 4000 Hz)
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The first thing that catches your cye with
this particular unit is the way that the linear
tracking mechanism, together with tone
arm assembly and cartridge are all attached
to the lid of the unit. When the lid hinges up
they hinge up with it. achieving what must
be one of the smallest and ncatest designs of
record players (irrespective of type) on the
market.

The dimensions of the unit are so small
(315 mm x 315 mm x 88 mm) that one must
be impressed by the ingenuity of the
designers who have put so much into such a
small package.

The lid of the unit, unlike the AIWA _ is
clear right across its front and incorporates
a calibrated scale on its rear edge. The tone
arm incorporates an illuminated bezel so as
to clearly indicate the position of the
cartridge. even though you may be unable
1o see the cartridge below.

The controls are placed on the front edge
of the front panel; an ON/OFF switch is on
the cxtreme right-hand side. a small
REPEAT button is ncar the centre. a
cucing control switch is adjacent and two
large buttons arc for START and inward
movement, and STOP and outward
movement on the right-hand side of the
pancl. Thesc controls are scnsible and
ergonomically well conceived.

The other controls are a single
three-position switch inside the cover by
which the 33 or 45 speeds arc selected.
There is also a stylus pressure control within
the lid of the unit which allows for forces of
1. 1.25 and 1.5 gram

The rear of the unit features a pair of
coaxial sockets so that the signal lead may
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AIWA LX-70

Manufacturer. AIWA in Japan

Distributor: AIWA (Aust) Pty Ltd, 14
Gertrude St, Arncliffe NSW
2205. (02)597-2388.

REVOX B791

Manufacturer: Studer Revox, Regesdorf,
Switzerland

Distributor: Syntec International, 53

Victoria Ave, Chatswood NSW
2067. (02)406-4700.

SONY PS-X800

Manufacturer;

Distributor:

Manufacturer:

Distributor:

TECHNICS SL-5

Hi-fi audio division of Sony
Corp. in Japan

Sony, 33 Talavera Rd, North
Ryde NSW 2113,
(02)887-6666.

Matsushita Electric Trading
Co, Osaka, Japan

National Panasonic (Aust) Pty
Ltd, 95 Epping Rd, North
Ryde NSW 2113.
(02)887-5333.

TOSHIBA SR-L7F

Manufacturer: Toshiba Corp, Tokyo, Japan

Distributor: Toshiba (Aust) Pty Ltd, Cnr
Talavera and Alma Rds, North
Ryde NSW 2113
(03)887-3322.

YAMAHA PX-3

Manufacturer: Yamaha Nippon Gakki Co Ltd,
Hamamatsu, Japan

Distributor: Rose Music, 28 Kent St,

Belmore NSW 2142.
(02)750-8999.
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0.02% peak to peak
0.02% weighted R.M.S.

0.035% unwelghted R.M.S.
-61 dB weighted {(Band Pass)

Right Channel 0.83 mV/cm/sec
Left Channel .87 mV/cm/sec
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be disconnected and replaced by a longer
or shorter pair of leads as required, a fea-
ture that some of the other manufacturers
would do well to emulate.

The cartridge is one of the new “P”
mount units (plug-in) and can be replaced
by units from other manufacturers. These
include Audio Technica, Shure, Ortofon
and others who have cartridges available for
this particular headshell configuration

The wow on this unit is acceptable at
0.022% and the flutter is relatively low at
0.02%. The rumble is rcasonably good at

-61 dB while the tone arm resonance is
only a trifle high at 13 Hz. The tone arm
resonance ‘Q’ is moderately sharp but quite
acceptable. The frequency response of the
cartridge is excellent and a credit to the
designers as it is *1dB from 30 Hz to
20 kHz, with a 3 dB rise at 20 Hz.

Regrettably, the cartridge trackability
only allows it to track satisfactorily at
velocities up to 19 cm per second. This robs
it of the ability to faithfully track the best
and most difficult of modern records which
have velocities three times higher than these
figures.

Ergonomically. the Technics SL-5 must
be one of the neatest, smallest and most
attractive  record  players  available
anywhere. It is only becausc of poor
cartridge trackability that it cannot be
classified as a true all-rounder.

The subjective evaluation of the SL-5
exhibited an excellent performance with ‘La
Traviata'. However. it failed to achieve a
superlative performance with “The Plancts’
as the highest velocities on this record
caused the cartridge to audibly mistrack



TOSHIBA SR-L7F

Distortion components of test record and cartridge. At tracked velocities

WOW AND FLUTTER of 15 and 18 cm's at a pressure of 2 g; 10 dB/div: 20 dBV full scale
Wow 0.16% peak to peak
Flutter 0.05% welghted R.M.S.

0.07% unweighted R.M.S.

FREQUENCY RESPONSES
SPEED ACCURACY

20Hz -20kHz {See curves)

RUMBLE 64 dB weighted (Band Pass) SPEED RANGE 33 1/2 and 45RPM Not adjustable
(Re 5.42 cm/sec) TONE ARM RESONANCE 14 Hz (see graph) peak «7 dB
SENSITIVITY Right Ch 1 0.8]1 mv
ight Channe JiCiysec TRACKABILITY (Using Shure Disc TTR 103 400 and 4000 Hz)
Left Channel 0.80 mV/cm/sec
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Toshiba SR-L7F

The Toshiba SR-L7F is another particularly
good example of a fully automated linear
tracking turntable. It is a trifle larger than
either the AIWA LX-70 or the Technics
SL-5, bit it resembles both of these units
because of the materials from which the
plastic cabinet has been moulded.

The lid has a differcnt two-tiered shape
which. instcad of covering the whole of the
plinth. is split five-sevenths of the way
across the front. This provides a fixed plinth
where the main controls and displays are
located. The lid is emblazoned at the front
with the letters L7F and is similar to the
AIWA player as it incorporates a clear
section through which the tone arm may be
viewed. This clear section is carried through
into the fixed sloping section which contains
bezel lights to indicate the sclection of the
repeat function and also indicates the speed
selected

On the fixed sloping edge on the
right-hand side of the unit there are six large
rectangular touch buttons. The upper pair
arc for 33/45 rpm spced selection and
REPEAT which allows the entire record to
be replayed. The central pair provide the
FORWARD and REVERSE cucing
functions while the front pair provide
START/STOP and CUEING of the tone
arm. The only other control is a push-on
STAND BY switch located on the very
front edge of the plinth

The turntable automatically detects the
size of the records by means of a very simple
but etfective mechanical switch and

consequently sets the rotational speed
accordingly. If the automatic selection
function happens to be incorrect then all
you have to do is touch the speed sclector
switch to correct the mistake.

Under the plastic cover, which tilts up
clear to the plinth. there is a simple tubular
tone arm with a universal headshell
assembly. This will accept a wide range of
moving coil or moving magnet cartridges.
The cartridge supplied is a Toshiba C-68M
which is a normal issue with the turntable,
however, it fails to optimise the dynamic
characteristics or achieve the full
performance that the turntable is capable of
providing.

The arm and cartridge are attached by
means of a rugged. precision assembly
incorporating a photoelectric detcction
system to determine the carriage advance
requirements. This part of the system, as we
observed with most of the units evaluated.
is very effective; it certainly avoids most of
the problems which plague the conventional
pivoting tone arm.

The short tone arm in this unit has a
resonant frequency which is a little high at
14 Hz; it would probably perform better
with a slightly heavier cartridge. The tone
arm resonance is moderately sharp with an
acceptable 7 dB rise in response at the peak

trequency.
The turntable is a well machined
diecasting,  without user adjustment

provided for the rotational speeds which
were low by —0.5%. The turntable drive
system is achieved by usc of a direct drive
using a dc servo motor with adequate

torque; this produces a moderately high
level of wow at 0.16% and a reasonable
flutter performance of 0.05% (RMS
weighted).

The unit has a rumble figure of —64 dB
which is very good and lower than any of
the other units.

The moving magnet cartridge type
C-68M does not achicve a very good
frequency linearity performance as its
response is +3 dB high at 20 Hz, +1 dB
from 30 Hz to 8 kHz and -3 dB from
approximatcely 10 kHz to over 18 kHz. This
frequency response differs substantially
between left and right channels and
indicates that either the parellel tracking is
not as precise as it should be or that the
frictional drag on the slide mechanism is too
high.

It is significant that the cartridge does not
track particularly well and will only track to
19 cm/s (the third highest velocity) on the
Shure TTR103 test records. This is a shame
as most of the other parameters are
rcasonably good and this desultory
performance by the cartridge detracts from
what would otherwise be a rcasonable
performance

Mechanically the Toshiba unit is solid
and reliable. It is a joy to use but the
cartridge performance detracts from the
sparkling sound that this unit should be
offering.

During the subject cvaluation with "La
Traviata® the performance was outstanding.
However. with the highest velocities on
“The Planets’. which most certainly exceed
40 cm/s. it failed to track faithtully. >
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YAMAHA PX-3

l;sgé 4 800 Hz

Distortion components of test record and cartridge. At tracked velocities
of 19 and 24 cnvs at a pressure of 1 g; 10 dB/div; 50 dBV full scale.
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Yamaha PX-3

The Yamaha PX-3 is the largest of the six
units reviewed. This seems to typify one of
Yamaha's design philosophies, designing
units which are dramatically different to
those of their competitors.

The first thing that strikes you about this
unit is the unusual shape of the clear acrylic
lid. Instead of being rectangular and
angular, as are most of the other units on
the market, the lid of this unit follows the
circular contour of the turntable over one
scction and incorporates a sloped angular
profile over the rest of the front.
Surprisingly, the cover incorporates a
rectangular notched profile to clear the
clevated platform at the rear of the plinth.

The visual impression that this creates is
of an expensive and complex form designed
to cover the critical sections of the record
player. This also frecs the controls from the
restriction created by the clear dust cover.

The turntable is extremely heavy with a
weight of 12 kg, even outdoing the Sony
which weighed in at 11.6 kg. Its major
attributes include the very clear and large
controls on the leading edge of the plinth.
On the left-hand side is a power ON/OFF
switch and a record speed selector switch;
this illuminates on one side or the other to
indicate the selected speed. These LED
speed indicators are matched on the
right-hand side by an illuminated bezel to
indicate that the speed has been "locked’ by
the crystal-controlled circuitry.

The turntable itself features a 1.6 kg
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diecast turntable which is driven by a
quartz, phase-locked loop, servo, direct
drive system incorporating a four-phase,
eight-pole, coreless dc Hall-effect motor.
This is a pretty effective drive system and it
achieves an excellent wow of 0.02% and an
even better flutter of 0.015%. The rumble is
—62 dB and so this turntable is right up with
the best of the turntables available on the
market

It is the tone arm design and presentation
which is the *piece de resistance’. This must
be one of the most technically advanced
tone arm support and drive sysltems
available anywhere. The way Yamaha have
executed it is unquestionably onc of the
most complex and advanced that I have
seen.

Yamaha's approach to this involves a
massive slide assembly with a large and
complex  machined  structure.  This
incorporates a photoelectric tracking error
sensing system by which the servo drive
system detects tracking crror angles created
by the pivoting of the tone arm. These
forces are crcated as a result of forces
exerted by the two side walls of the 'V’
groove in which the stylus is tracking. The
net tracking error achieved by this system is
claimed to be less than 0.15° and the tone
arm smoothly and effectively traverses any
record, provided the record is not damaged.

The tone arm itself features a relatively
short tubular structure with a tonc arm
resonance which we measured at 8 Hz,
although the literature indicates that this

Munpiy Froauency Scaie by O/

should have been at 12 Hz. The difference
between our measurement and theirs must
be attributed to an incorrect adjustment of
either the counter weights or headshell

weight and [ believe may have
misinterpreted the instructions in the
handbook.

The cartridge provides a very smooth
frequency response which is £2 dB on one
channel and *1 dB on the other channel.
The cartridge supplied with the unit was a
Yamaha MC2000 moving coil cartridge
which the manufacturer’s literature claims
has the lowest equivalent mass of any
cartridge in the world. The weight was
claimed to be 0.059 mg which is intended to
convey the concept that the unit provides
superior trackability. Our testing did not
fully substantiate this claim as the cartridge
did not perfectly track the highest level on
the Shure TTR103 test record.

The cartridge uses a 30 pm seven-strand
wire for its cantilever suspension and two
types of rubber dampers for variable
damping of the cartridge assembly.

The subjective testing of the unit with ‘La
Traviata® and ‘The Planets’ revealed a
particularly smooth performance which
indicated that it was better than the
objective test measurements showed.

Like the Sony model. this unit features
gold plated leads and exemplifics the
advanced engineering approaches that need
to be appliced to linear tracking turntables;
optimum performance is based on the
design criteria.



Conclusion

The subjective evaluation of the six record
players was an extremely difficult task. The
smallest units, the AIWA LX-70, Technics
SL-5 and the Toshiba SR-L7F, were in
many respects the neatest to use. However,
they each suffered from the choice of
cartridge in which the low level of
trackability impaired their ability to provide
the highest performance which most
purchasers would be looking for in a linear
tracking turntable. Notwithstanding, these
three units shine in terms of their compact
size, and their cartridge performance
disabilities are partially compensated for by
user convenience and ergonomic design.

Each of these three units exemplify some
of the best features of Japanese innovative
design, albeit in slightly different directions.
The AIWA LX-70 provides some of the
best features of the CD player for those
peopie who are attracted by the advantages
of a record player in which you can select
the track you want to play. The design of
the tone arm limits the dynamic
performance and, in particular, trackability
and in this unit a better cartridge would not
necessarily enhance the quality of
reproduction.

By contrast, the Technics SL-5 is the best
unit of the six when it comes to avoiding the
scratching of your records, as when you lift
the lid you also lift the tone arm. The price
of this unit is also attractive and it can be
easily improved by choosing a better
cartridge than that supplied.

The Toshiba SR-L7F is sensibly designed
for shelf mounting and provides a striking
appearance, excellent ergonomic design
and reasonable technical performance. The
tracking and trackability of this unit can also
be readily enhanced by a better cartridge
which would undoubtedly provide a much
more exciting result.

The Revox B791 is a particularly large
unit; its ergonomic features combined with
cartridge trackability make it extremely
attractive. Although the controls are simple
their major attribute is their ‘user friendly
layout, which is superior to that offered by
all the other units. This particular unit
tracks warped records better than any of the
other units and consequently makes it a
delight to use with old and badly warped
records.

The Sony PS-X800 is an impressive
record player and on good or above average
records performs admirably well. It failed to
perform well on a badly warped record as
the vertical dynamics of the tone arm are
inferior to the horizontal dynamics.
Consequently, the Sony player does not
provide perfect tracking on badly warped
records. However, I must admit that the
test record that I use specifically for warp
tests is one that very few self respecting
buffs would keep in their collection; it falls
outside the limit that most people would
regard as acceptable (thus its use for this
specific test). The trackability of the Sony
cartridge is, however, reasonably good and
this record player is a well engineered and
well executed piece of equipment.

The Yamaha PX-3 linear tracking
turntable is an exciting piece of equipment,
although its physical appearance is not as
neat as some of the cheaper and smaller
units. However, its technical performance is
extremely good and it exemplifies the
heights to which linear tracking turntables
aspire. This particular unit tracks ordinary
records very well, tracks warped records
reasonably well and tracks difficult, high
velocity content extremely well. It is very
well engineered for what should be a long
and trouble free life. It is also one of the
most expensive of the units evaluated, so
you tend to get what vou pay for.

My overall impression of linear tracking
turntables is that properly executed, they
require complex engineering far
outweighing the complexity of the best
pivoting tone arms.

To achicve improvements in distortion
and trackability requires superb engineering
in the construction of their tone arm
assemblies, for which the user must be
prepared to pay. The cost of such
engineering by and large outweighs the
benefits when the final test results and
improvements  in  performance  are
compared.

Finally, to make a linear tracking tone
arm work the way it is intended to calls for
skill and attention by the user which may
not be achieved by simply following the
manufacturer’s instructions. With all our
laboratory  facilities we experienced
problems and so it is reasonable to suppose
that you might experience more. e

hi-fi eritics, is no exception.

today

to an absolute minimum.
ensures perfect stereo image

— Acoustic attenuators.
Electronic overload protection.

dealer.

SCAN AUDIO PTY LTD
P.O. Box 242,
HAWTHORN. VIC. 3122.
Phone (03) 819 5352

This statement, made by one of Australia’s highly respected

The Danish JAMO Loudspeakers are acclaimed world wide
Their unique way to solve the problems which plague ordinary
speakers have made JAMO one of Europe’s best speakers

No other speakers on the market feature all these benefits
Patented CBR-system (Centre Bass Reflex) which
eliminates cabinet resonances and decreases distortion
Acoustically dead insert around tweeter and midrange

Optimum phase linearity assured by slightly curved front
panel which position the drivers on axis

If you are considering spending from $400-$2000 on a pair of
loudspeakers make sure that you arrange an audition of the
incredible JAMO Professional loudspeakers.

Please contact us for brochures, reviews and your nearest

“...offer a performance borderm
on the superlative.”

Louis Challis, ETI.

Jamo:iz=

CBR-1304

130 watt RMS
$1095.00 incl. stands




Where 10

o for Spectravideo?

Sydney’s largest stockist of VIC 20 and C64 utilities and software are proud to
announce that a complete range for Spectravideo is now available ex-stock.

The remarkable Spectravideo SV318 is packed
with features with a comprehensive range of state- I
of-the-art software available $499° N

The Commodore 1541 Disk Drive. Uses
standard 5% inch floppy disk and stores up
to 170,000 characters of program or data
information. Unit includes own
microprocessor and memory system. $499°

s,

The Spectravideo SV328 is the
computer for the small business that doesn‘t
plan to stay that way.

It offers so many features and advantages
we couldn’t start to mention them. Come in
for a demonstration. $799*

intfroduction and are available ex-stock.
$499°

The commodore 64 needs no

Commodore stocks include:

Commodore 801 Printer. . . oo vv e st iie i e ine i $399°
Commodore Printer/Plotter . ......c.coviieinvnnnnn... $299°
Commodore DatasStEl i Te A% Sa il ate » v ualp b 4 5 = = $49.75°
Commodore 1701 ColourMonitor . . ... oo iiienennn $499
Programming Aids for C64

SIMONS BASIC « » smin o4 ok & s uin S mn s oo se it = e $80.00°
Hes Machine lang. Monitor .. ....oviininiiieeeenn.. $59.95*
Ozi Sprite Generators (cassette) .. ....oovvi i, $19.95°
OziTyping Tutor(cassette) . . . ... v v vii i i iinenn .. $19.95°
Q@zZITYBing TUtOr(DIEK) oo’ S nn RS St R R B §24.95°
Computer Education

Gortek and the mICroChips & oo v v v v ve e i i i eeenn .. $50.00°
Introduction to Basic partoneandtwo . ......... ... ... $40.00°

Business Software for C64

EQBY*SCript (Disk )iiaaiai m « o a s gy ikials 5 Maln gy g o $100.00°
Easy Mol (Disk) §igk s 5t S K et r e amele s e el s - $80.00°
EQSY SPOI (DiSk) & v v vt vv e vt e e e e e $80.00°
Easy Calc Result (Cartridge) ... ..o veniiiiinnnn... $319.00°
The Filing Assistant (Disk) . .. ....cvvnent e nnnne... $144.00°
Personal Ainance Assistant (Disk) . . .vvewevonsnarsoens $119.00°
BEbtors GCAIDIER) g e bs rbis = o « i 41 SGLE b b o $119.95°
Creaitors CAI(DISKNNPE S = & st e ERErha ¢ vtw e s oy e s % 3 ) $119.95°
General Ledger 64 (Disk) . « v v v v v vvvme i i ineennnen $119.95°
MR EA Oz x o o + « anih 2 e wbis Bt b s S b $39.95°

C64/VIC 20 Game Cariridges
Now available

S BRIGIT ClE o I 5. 50 w 5 43 = 4 (o0 6570 4 & 5o s 6em b s $39.95
KIGKIEIN 5 8% 255 = hit p wm emy v s o 5 454 = masd oo sodsodns $39.95
O IR IS, o ol e B &0y D 4 B'aae o5 & e oo w6 Sk o $39.95
B OV ICTHR R F SRS s B 6 o n & r s 5545 =7 Y smt B $39.95
RodarRatRace ........ccvviimnnieennn.. . ¢ n. 089085
T e B b owss W e b 0 A S 6 h s #E ik o s 0 $39.95
VB EFSOIENISVETEIN) & et A &= . &4 B3 45 s 55 5 6% 5 55 & se 66 $39.98
CMESEIRACE wwd e w5 wlsiinm scfs & 3w o8 s 055 ssnssnsnil $39.95
ST R ION s e wosi s 0’5 o Ta s 36 & &s b b e & 2 n 37 ST $39.95

These are just a few of our most popular progrmmes for Commodore
Come in soon and see the complete range. You still have until Nov
25th to enter Another Winning Spot Competition where you could
win a Commodore 4. Entries availabie in store.

* All prices listed are recommended retail, Including sales tax, which
is exempt in some business purchases.

Computer Spot

Shop C4 MLC Centre, Martin Place Sydney Tele: 235297¢

IMAGOMAT 1092YC

Shop 35 Gadllery Level Eastgate Centre, Bondi Junction
Tel: 387 5208



COMPUTER SYSTEMS LEGALLY

‘GOODS’, RULES JUDGE

a judgment of major importance made by the Honour-

Buyers and sellers of computer systems will be affected by

able Mr Justice Rogers in the Supreme Court recently.

Sales of computer systems
comprising both hardware and
software constitute ‘sales of
goods’ within the NSW Sales of
Goods Act (1923), and the
Commonwealth Trade Practices
Act (1974), ruled Mr Justice
Rogers.

The judgement provides
ammunition for dissatisfied users
faced with suppliers disclaiming
responsibility for a system’s
deficiencies. It should put an end
to the practice of selling software
(packaged with computers at
least) before it is fully developed
— and allowing early buyers to
sort out the deficiencies. Such
products must now be of
‘merchandisable quality".

The decision was part of an
action brought by Toby
Constructions Sales Pty Ltd
versus Computer Bar Sales Pty
Ltd.

Toby Constructions purchased

a computer system which
included Executive Five
accounting, =~ stock  control,

payroll, and (Wordstar) word
processing software from the
Ward Computer Company Pty
Ltd — a company which the
plaintiff also claims never
existed.

It is claimed that the sale
agreement included installation,

maintenance, periodic updating,
and staff training. The system is
claimed to be deficient and the
action is  against  three
defendants in respect of losses
alleged 10 have been suffered as
a result.

Two of the three defendants
sued failed to appcar and
judgement has been signed
against them for want of defense
— with damages to be assessed.

The third defendant is Kevin
John Morrissey. Mr Morrissey is
cited as acting for himself only,
or as an agent for the first
defendant, and/or the second
defendant and the Ward
Computer Company.

Counsel for Mr Morrissey
claimed that the Deed of Sale did
not provide for the sale of goods,
but for work to be done,
materials to be provided, and
perhaps for the transfer of
intellectual property. It was
alternatively submitted that the
agreement embodied in the deed
was divisible and in so far as
there was a sale of the software,
and the claims concerned only
the software, software not being
‘goods’, the legislation did not
apply. .

In his judgement dealing
(solely) with part of the
Amended Statement of Claim,

Mr Justice Rogers said, *“I come
to the conclusion that a sale of a
computer system, comprising
both hardware and software
does constitute a sale of goods
within the meaning of both the
Commonwealth Act and the
State legislation. There is a sale
of tangible chattels, a transfer of
identifiable physical
property . . .”

Mr Justice Rogers went on to
note that “It may be a debatable
question whether or not the sale
of computer software by itself is
sufficient to constitute a sale of
goods within the meaning of the
legislation 1 am considering.
However, 1 have no doubt that
the sale of a system in toto is
within the legislation . . .

Commenting upon whether
software  alone  constituted
‘goods’, Mr Justice Rogers said,
I do not wish it to be thought
that 1 am of the view that
software by itself may not be
‘goods’ . . . the questions arising
here are of considerable
importance to the computer
industry, and 1 think it is
appropriate that those who
attend to matters of law reform
should consider whether or not
legislative action is required to
ensure the matter is put beyond
argument.”

The balance of the action was
remitted to the District Court.
Costs for the plaintiff were
awarded against Mr Morrissey.

IBM PC TO BE

MADE HERE

BM Australia is expected to

give a $100 million-plus boost
to local hardware and software
manufacturing over the next five
years.

Planned projects include: the
manufacture of the IBM Per-
sonal Computer at Wangaratta,
Victoria for export to New Zea-
land and South-East Asia,
sourcing Australian-made com-
ponents for other IBM equip-
ment in addition to the PC,
establishment of a Software
Development Support Centre
(SDSC) in Sydney to promote
Australian software and the
transfer of production of PC
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softwaré and documentation to
Australia carly next year.

The software centre will
acquire software from local
industry, encourage Australian
software companies to develop
products for marketing overseas
and handle contracts awarded
by the internal development
division of the US parent
company and other IBM subsid-
iaries to Australian software
companies.

Mr Finn said, “IBM’s plans
for the SDSC fall in line with
recent government encourage-
ment of selected high tech-
nology industries. The largest of

the sunrise industries clarified in
the Espie report was the soft-
ware industry.”

In announcing the move, IBM
Australia’s managing director
Mr Brian Finn predicted that the
various projects would create
more than 200 jobs over the next
five years.

The manufacture of IBM PCs
will begin at the Wangaratta
plant by July 1984. The assem-
bly of IBM Selectric typewriters
at the plant will be phased out.
The plant will become only the
third in the world for manufac-
ture of IBM PCs.

DICK
THROWS
DOWN

CHALLENGE
TO IBM

t a time when the top end of

the personal computer mar-
ket is somewhat saturated, it's a
bold move to release yet another
new model on to the Australian
market.

Dick Smith Electronics has
done just that with their latest
entry to the computer stakes:
the Dick Smith Challenger.

Dick Smith Electronics has
been down a similar road a few |
years ago with the release of the
System 80. That computer was
made software compatible with
the then acknowledged market
leader, but sold for hundreds of
dollars less. .

The Dick Smith Challenger
has been designed using exactly
the same philosophy. A 16-bit
machine, it is software compat-
ible with all known programs for
the IBM Personal Computer.
IBM PC plug-in hardware is also
compatible with the Dick Smith |
Challenger (even the keyboard). |

The Dick Smith Challenger |
sells for less than half the pnce
of a similarly configured IBM
PC. A really usable IBM system
costs around $7000 but the
equivalent Challenger sells for
$2990.

The expanded Challenger
comes with over a thousand dol-
lar’s worth of business software
included for no extra charge:
famous Wordstar, Calcstar and
mailmerge. They're the type of
programs every business user
needs (some may need not other
software at alt). The basic Chal-
lenger costs $995.

The Challenger is fully backed
up by Dick Smith’s technical and
service centres. For further
information, contact Dick Smith |
Electronics. (02)888-3200.
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EPROM-BASED MICROBEE

‘TOOLKIT

obart electronics company,

High-Tech Tasmania, has
released a new Micobee soft-
ware package in EPROM
(Erasable Programmable Read-
Only Memory). The 4K package
containing eleven programs was
written by Tom Moffat, a soft-
ware author well known to
Microbee users.

Although any of the programs
can be called from BASIC, most
of the package has been directed
at machine code programmers.
Included is a debugging routine
that freezes a program in mid-
run and displays the contents of
all the Z80’s registers.

There’s also a memory dump
facility that provides a hexideci-
mal listing of any memory area,
to both the screen and a printer.

A program called *“BAS-
CON?” provides on-screen con-
versions among the decimal,
hexidecimal, and binary number
bases, a task that’s usually done
from tables in a book.

The largest program in the
package, occupying just under
half the EPROM, is a disassem-
bler that converts pure machine
code into  human-readable
assembly language. It can also
display the meaning of ASCII-
coded data sections of a
program.

The disassembler allows a
user to study the workings of
any machine language program,
including the latest high-speed
games.

And for the ultimate games
study, a program called

“SCRDMP” when called from
within a program, provides an
exact copy of the Microbee’s
screen to a C-ITOH printer,
graphics and all.

For those who use the Micro-
bee's editor/assembler as a word
processor, there are some pro-
grams to make the task easier.

MANU sends controi codes to
a C-ITOH printer to set it up in
manuscript format . . . big left
margin, and double spacing.

WORDS provides a count of
the words written into the
EDASM’s primary file. There’s
also a program to initialize the
Microbee for use with a parallel
printer. The Microbee does not
do this itself except under
BASIC.

Finally, three general use pro-
grams represent a “best of Tom
Moffat™ collection: The highly
popular radioteletype decoding
program, the facsimile “picture

plucker” program, and the
Microbee audio  frequency
counter.

The memory for the eleven
programs, presented individual-
ly, would run to much more than
4K. The space saving is achieved
by sharing subroutines among
several programs. The package
is available in a type 2532
EPROM for both the standard
(2 MHz clock) Microbee, and
the IC model (3.375 MHz
clock). The cost, including post-
age and full instructions, is
$50.00. Inquiries to High-Tech
Tasmania, 39 Pillinger Drive,
Fern Tree, Tasmania 7101.

PRO-LOG'S 32K

RAM BUFFER

32K x 8 RAM buffer mem-

ory has been added to Pro-
Log Australia’s M980 and
M910A PROM programmer
control units. The Melbourne-
based company has also an-
nounced that a 64K x 8 option
will be offered when RAMS
become available from memory-
device vendors.

According to Pro-Log, the
new option makes the M980 and
M910A the only PROM pro-
grammers on the market to
provide 32K memory support
using CMOS battery-backed
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RAM devices.

Existing M980 and M910A
control units with 8K x 8 or 16K
x 8 RAM buffer memory
configurations can be upgraded
to the new 32K option.

In addition to PROM pro-
grammers, Pro-Log manufac-
tures and markets microproces-
sor cards and systems based on
the STD bass concept.

For more details, contact
Pro-Log Australia, 69 Can-
terbury Road, East
Camberwell Vic. 3126.

(03)836-3533.

QUME TERMINALS

Anderson Digital Equipment
(ADE) is stocking a line of
CRT terminals from Qume, a
division of ITT.

Qume terminals boast such
features as a menu set-up mode
instead of DIP switches, a 25th
status line, sculptured keys con-
toured to fit the fingers, high
resolution 7 x 9 character format

with descenders for superior

readability and separate pro-
grammable function keys.

ADE also offers a complete
set of line drawing characters so

the user can create charts,
graphs and forms.

The QVT 102 terminal com-
bines simplicity with quality.
This unit has ail the standard
Qume features in an 80-column
12" display.

The QVT 108 is a high power,
low price terminal with 22 pro-
grammable function keys for
power and flexibility. For fur-
ther information, contact ADE,
14 Whiteside Road, Clayton Vic.
3168. (03)544-3444.

MEGS GINGERS UP

BIRTHDAY CELEBRATIONS

Australia‘s oldest personal
computer club — the Micro-
computer Enthusiasts’ Group of
Sydney (MEGS) celebrates its
7th birthday in January.
Formed in 1977 the objecctive
of the club was (and still is) to
provide a meeting place where
microcomputer enthusiasts and
beginners can get together and
discuss all sort of problems
about hardware, software or
whatever, and to pass infor-
mation on to other members.
Members of MEGS include
engineers, technicians, hard-
ware and software experts, sales
personnel and everyone from
students to retired people hav-
ing computers as a hobby.
MEGS is an ‘all-systems’ club
with most types of computers
being represented including

Apple, Commodore, MicroBee
and homebrew equipment.
MEGS has moved from its
original meetings at the WIA
Hall at St Leonards following
sale of the building, and now
meets in the hall at the rear of St
Andrew’s Presbyterian Church,
37 Anderson Street, Chats-
wood, on the third Monday of
each month, commencing 7pm.
Club membership fees have
been held at the 1977 level of
$15 per year. MEGS also has a
new mailing address; P.O. Box
1309. Chatswood NSW 2067.
For further information con-
tact the publicity officer Jim
Hooke on (02)419-2568 or the
president, John Whitlock on
(02)628-1142 between 7 and
9 pm, or by coming along to any
meeting, preferably the next!



INVENTING
THESTDBUS
HAS GIVEN
PRO-LOG
ALOTTO

ANSWER

KEPT THE
ANSWERS
COMING!

And in the great Pro-Log tradition,
they're practical, engineering-type
answers.

STD Bus s for real-world projects like
[ automation of manufacturing
processes (1 production control
systems (1 data acquisition

3 microprocessor design and

test equipment.

WHY IS STD BUS AN INDUSTRY
STANDARD?

STD Bus has become the standard
throughout a wide variety of industries
(including education) because it has
proved to be: O simple (] reliable

[J flexible O compact size (] highly
modular O inexpensive. Also because
it has a well-defined Bus structure,
and because it can be sourced from
over 100 independent manufacturers
from the USA, plus some excellent
Australian manufacturers.

FOR.. =

SOWE'VE

iT'S ALL PART OF THE PRO-LOG
APPROACH:

B LIKE NO SECRETS. That'sright,
when you buy our products you can do
with them what you will. We'lieven
supply the source code on our software
if you want it — including any driver
routines for the board. Buy more than
$250 worth of any one board and you
getthe manufacturing rights tothat
board free of charge.

B LIKE THOROUGH
DOCUMENTATION. We're absolutely
fanatical about completely
comprehensive documentation

and when you buy our equipment,

B LIKE DOWN-TO-EARTH
PRACTICALITY. Soengineersand
technicians can design from board
level, boosting productivity by
implementing solutions much

more quickly.

@ LIKE INSISTENCE ON QUALITY
AND RELIABILITY. Justtake a look
at the range and capabilities of our
products and then look at our client
list. Our commitment to doing things
thoroughly, really does work!

B AND NOW THERE'S SERVICE

ACROSS AUSTRALIA! We promise

7 day delivery of 90% of our product

range. And all our products are

covered by a 2 year limited parts

and labour warranty.

We have representatives and

distributors around Australia to help

you with equipment selectionand

engineering advice.

We alsohold seminars and courses,

and can supply youwith

superb literature
onour products
and systems.

B ANY QUESTIONS?

Inthe firstinstance, contact: Mr Mike
Nash, Pro-Log (Australia) Pty. Ltd.

69 Canterbury Road, East Camberwell,
3126. Phone (03)836 3533 or

STD FREE (008)338020.

PRODUCTS INCLUDE:

{1780 and Z80A Processor Cards

(] 8085A, 6800 and 6809 Processor

Cards O Memory Cards [ Digital

1/0 Cards (1 Industriai /O Cards
Peripheralinterface Cards

~] Miscellaneous Cards (] CMOS STD

Cards [J Card Racks (] STD Packaging

that documentation’s yours! [1STD Development Systems.
[, PROLOG (Australia) Py, Ltd., PO Box 1, Canterbury, vic. 3126. r
| Please send me moreinformationon |
| |
P[] |PRO-LOG |, |

1) (AUSTRALIA) PTY.LTD. 4

PRO-LOG (Australia) Pty. Lid.. PO. Box 1, Canterbury, 3126 I — Compeat I
Phone (091836 353301 STOFREF o (008)33 | Address ___— —— — — _——— —— Postcode. . _Phone . ___ ol
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CHIP-8 LANGUAGE

FOR THE MICROBEE

reamcards, the Melbourne-

based softwarc producer,
expects to release the Chip-8 lan-
guage in EPROM for the 16-32K
Microbee before the end of the
year.

Chip-8 is a language devised
by RCA for its low-cost VIP
computer systems and used in
such machines as the VP-111
(from RCA), the US-produced
ELF series and ETI’s popular
ETI-660 Learner’s Micro.

It is a simple language, ideal
for beginners. using a small set of
‘mnemonic’  style instructions
that arc easy to learn and use. A
huge range of software has been
produced for the machines avail-
able and a software column for
the ETI-660 project has been
running for two years in ETL.

Dreamcards’ Chip-8 for the
Microbec gives ‘Bee owners in-
stant access (o another large soft-
ware base for which many fasci-
nating and exciting programs
have been produced. (Just look
back through the *660 Software
columns in ET1!)

It comes in a 4K EPROM,
containing an interpreter/coder
which can be inserted in the
‘Bee’s Network ROM space. It
can also be custom-loaded into

other locations, if so desired. A
detailed book on the Chip-8 lan-
guage is included.

Dreamcards says the inter-
preter is fully compatible with
earlier Chip-8 dialects. In addi-
tion, a number of cxtensions
have been included, giving addi-
tional instructions which provide
such things as full addressing
capability over 64K, high-resolu-
tion graphics, standard alpha-
numeric characters (64 x 16),
mixing of alphanumerics and hi-
res with standard Chip-8 graph-
ics, software  sound-effects
generator, joystick instructions,
execution rate control (to speed
up or slow down program execu-
tion), half-or full-tone cursor for
standard graphics and a full-size
screen display.

The interpreter is of the
‘threaded’ variety and is claimed
to run four to five times faster
than earlier Chip-8 dialects. The
encoder/decoder converts the
Chip-8 code to BASIC REM
statements and back again.
Chip-8 can be run from or mixed
with BASIC to get the best of
both languages.

Further details from Dream-
cards, 8 Highland Court, North
Eltham Vic. 3095.

HEAD-CLEANING KITS

FOR DISK DRIVES

he Allsop 3 computer disk-

drive head-cleaning kits are
for 54" and 8’ disk drives using
ANS] compatible media dis-
kettes.

The cleaning disk will remove
deposits and negate static charge
that can affect ‘read’ and ‘write’
functions, claims Allsop.

These kits can be used on sin-
gle- or double-sided drives and
contain two cleaning disks and a
bottle of cleaning solution. Each
disk can be used for 13 cleanings,
providing up to 26 cleanings per
kit.

Many computer owners don’t
realisc that the drive heads
should be cleaned regularly. It is
recommended that drive heads
should be cleaned every 40
operational hours, which implies
that a heavily used drive would
be cleaned once a week. There-
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fore, one Allsop kit will clean
one drive for six months.

The cleaning process is based
on the use of a porous, non-abra-
sive cleaning disk and a proprie-
tary cleaning solution. The solu-
tion is applied to approximately
40% of the cleaning disk. As the
disk rotates against the heads,
the wet/dry cleaning process re-
moves contaminants and buffs
the surface of the heads.

These kits are recommended
by major hardware manufactur-
ers and it is claimed that the
cleaning solution and the ma-
terial used for the cleaning disk is
complétely safe in all drives.

More information about these
drive-head cleaners can be ob-
tained from Allsop Fidelity Ac-
cessories, P.O. Box 246, Double
Bay NSW 2028. (02)357-2022.

SPHERE SET TO SPEAR

TERMINAL MARKET

new low-cost terminal, the

Sphere CCT-100, for use
with computer systems requiring
an RS232C terminal, is available
through Paris Radio Elec-
tronics.

Features include a low-glare
30 cm green phosphor monitor
displaying 80 x 24 lines of text, a
high-quality detachable key-
board and sclectable baud rates
from 75 to 19200 bits per
second.

In addition to its own range of
editing and data transmission
functions, the CCT-100 can also
emulate three of the most com-
monly used terminal configura-

tions, the Hazeltine 1500, Lear-
Siegler ADM-3A and the
ADDS Viewpoint.

A sound generator is also pro-
vided, responding to the ASCII
BEL (decimal 7) code and self-
test code which is entered when
the terminal is first switched on.
This reports errors in the termi-
nal’s RAM, ROM, scrial inter-
face and keyboard.

The CCT-100 is price around
$799, plus tax. For further infor-
mation, contact Paris Radio
Electronics, P.O0. Box 380,
Darlinghutst NSW 2010.
(02)344-9111.

LITTLE FLEX BOARD

lex Electronics has released

their model FMD-09 ‘Littie
Flex Board’ single board micro-
computer, capable of running an
‘off-the-shelf” version of FLEX9
DOS.

The board has a 6809 micro-
processor, WD2797 disk con-
troller to handle up to four 5"
floppy disks as standard (capa-
ble of double or single density
operation), two RS232 ports,
56K of dynamic RAM and 4K of
ROM with resident monitor and
bootstrap routine

The board measures 185 mm
x 118 mm and enables users to
construct a small but powerful

FLEX9 computer system.

Most applications software
available to run under FLEX9
will run on the board with little
or no patches to be made to the
code. Several commonly used
programs have been run on the
board with performance and
speed the manufacturers claim is
comparable to other systems
available.

The Little Flex Board is
Australian-designed and made
For further information contact
Flex Electronics, 14 Doonkuna
Avenue, Camberwell Vic 3124,
(03)830-1668.



MOVE FOR

LOGIC SHOP

One of Victoria's oldest com-
puter outlets, The Logic
Shop, has moved into the heart
of Melbourne and the central
business district.

New owner and managing
director, Tom Zagon, said not
only will The Logic Shop have
an ideal location at 97 Franklin
Street, but it will also have a
new business policy — total
computer solutions for hobby-
ists, small business and white-
collar professionals.

Apple lle, Apple III, Tele-
Video and BBC personal com-
puters are available from The
Logic Shop, along with the
NorthStar Advantage small-
business computer. A full range
of printers and peripherals are
also available.

For more information, con-
tact The Logic Shop, 97
Franklin Street, Melbourne
Vie. 3000. (03)348-1488.

IMAGINE BEING ABLE TO SEND 32K TO YOUR PRINTER IN
SECONDS AND LEAVING THE CPU FREE TO GET ON WITH
WHAT IT SHOULD BE DOING.

® PB-32 BUFFER INSTALLS DIRECTLY INTO EPSON
MX80, 82, 100 COST: $144.00

@ PB-32X CAN BE USED WITH MOST CENTRONICS
INTERFACE PRINTERS COST: $160.00

® PB-64X GIVES 64K BUFFER COST:$300.00

ALFATRON prv. 10,

Packing & postage
add $5.00 extra

DATA GENERAL DESKTOPS

ata General has announced

the first four models of a
new family of professional desk-
top computer systems.

The new computer systems
provide a unique bridge for
users as they range from a small
diskette-based entry level sys-
tem to a large 30 megabyte disk
system, believed to be the larg-
est available, according to Data
General.

Data General’s new Desktop
Generation models 10 and 10SP
computers run most of the popu-
lar  ‘off-the-shelf’  software
packages and Data General's
own software, too.

Models 20 and 30 are more
powerful systems designed to

INDUSTRIAL
ELECTRONICS

1761 Ferntree Gully Rd.,
Ferntree Gully, Vic. 3156
Ph: 758 9000

run the full range of technical
and commercial languages and
operating systems, such as AOS,
RDOS, COBOL and others.

Prices start at $4500 for an
entry-level system comprising a
processor, 128K of memory,
380K of diskette storage and a
display.

The top of the range is priced
around $17 500 for a four-
terminal system with 1.5M of
main memory, a 736K diskette
system and 30M of Winchester
type disk storage.

For further information, con-
tact Data General Australia, 32
Ellingworth Parade, Box Hill
Vic. 3128. (03)831-3234.

COMPUTER
TECHNICS

Computer Technics stocks a
wide range of computer-
related equipment, including the
ETI light pen and radio teletype
decoder.

This light pen for the Micro-
bee works in the low-resolution
graphics mode and connects di-
rectly to the I/O port. The kit
comes fully documented with
software examples and costs
$24.50, including p&p. A built-
up ‘Optiwand’ light pen for the
VIC-20 and the Commodore-64
is available for $39.95.

The radio teletype decoder
displays RTTY encoded mes-
sages on your monitor. The kit
includes a DB1S5 plug and back-
shell for connection to the Mi-
crobee and costs $24.50, includ-
ing p&p.

Computer Technics are now
located at a new address, 123
Clarence Street (G.P.O. Box
4936) Sydney NSW 2000. (02)
29-7244.

FLEX 9 Single Board Computer

-

L

“LITTLE FLEX BOARD”

L

[ « 6809 Microprocessar
* 2 serial ports

bootstrap rautine.

Add 20% where soles tax applicable.
Delivery $6.50 avernight caurier.
FLEX9 Is Trade Mork of TSC.

Bankcard Welcome

* EPROM with monitar & boot
* % Australian made % »

The FMD-09 “Little Flex Boord” is manufactured in Australio by Flex Electronics. The
boardis a single board computer measuring 185mm x 11Bmm, capoble of runaing a
standard version of FLEX9.The board contains two R$-232 ports, normally
dedicated to VDU and Printer. A Western Digital floppy disk controlier WD2797 is
used to control 5” disk drives, single or dou!ﬁ

supplied. The ROM socket contains a 2732 with resident monitor and FLEX9

Bare boardonly Camplete kit Camplete board A&T
FMD-09-B FMD-09-K FMD-09-A
$93 $396 $598

* WD2797 disk cantroller
« 64K DRAM
* Runs ‘aoff the shelf’ FLEX9

e density. 64K of dynamic RAM is

LECTRONICS
TECHNICAL
SERVICES

P.O.Box 75 Camberwell 3124
132 Burwood Hwy Burwood Vic.
(03] 288-4411.

N.5.W.— Microbits (02) 89 3145
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Cat D-2940

All new, All

Computer Aided Transceiver

FT 757 GX

Wow ! What a transceiver. Everything you could EVER want ... and then some!
Even before its release, Yaesu have over 5000 on back order: that's just from

the brochure!

It's the absolute latest state-of-the-art in design - in fact, its CAD/CAM
(computer aided design, computer aided manufacture) ensures unbelievable

standards of reliability.

LOOK
AT THESE
FEATURES:

elsewhere
check the
Dick Smith
‘Invisible
Extras’

NOT $1399 AS RUMOURED . . .

81165 —omLy S 9 9 900

FP 757 GX
SWITCH MODE SUPPLY

Neat! Fits under your FT 767 and
you'd hardly notice it was there!
Designed just for the FT757
makes your base station really
look the part. 240V input.

10 D00%

FC 757 AT
Antenna Coupler

The very latest auto coupler for your 757.
Great for mobile & contest use - you can
almost work into a piece of wet string!

- *399%

FIF 232 C
$§-232C Interface

Run your transceiver via your
micro. Allows external control of
VFO, memory functions, etc.
4800 Baud - so it's fast!

Cat D-2943
wnse $E) )OO
next month!

oaée, All powerful . . .

All mode -including FM with no optional extras
All HF bands from 160 to 10m including
WARC

General Coverage Receive-500t0 29.999MHz
Computer Aided - use with your micro for
external control

Full 100W PEP/DC at 100% duty cycle
T_iny')238 x 93 x 238mm (smaller than some 2m
rigs!

~

We honour Yaesu’s 12 month guarantee: beware of others who may only
offer you a 90 day warranty!

We have the largest service centre to back that guarantee.lf anything does
go wrong with your Yaesu, we can fix it fastest!

* Dick Smith Electronics: Australia’s largest supplier and Yaesu factory
approved distributor and service centre.

Dick Smith Electronics have over 40 stores throughout Australia (with
more to come!) plus over 200 approved re-sellers. You're never far from
friendly help and service!

All available from most Dick Smith Electronics stores .
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Home Brew’
UHF Transceiver

Remember the good old days' ot amateur radio?
When an amateur built his own gear and was sO
proud of it! Sadly those days passed! With incredible
advances In technology, it became economically and
technically impossible to compete with commercially
built equipment. NOW home brewing is here again!
And what's more with the all new Dick Smith UHF
Explorer, rou'll end up with a transceiver less than
the cost of a commercial unit - and not just as good -
better! YES! A completely up-to-the-minute design
teaturing phase locked-loop trequency synthesis.

T-708R
Superb hand-helgransceiverfor hose people constantly on

the go! Covers full 438-439MHz band in 25kHz steps, with
simplex AND standard SMHz repeater split.

Look at these features: and it's only

® 10 memories ® Low 720g

weight ® Switchable 200mW/ s
1W output.NiCad battery (and
charger!) and rubber duckie

whip are inciuded!
Cat D-2930

THAT'S THE

Exclusive
to Dick Smith DIRECTLY IMPORTED
Electronics DICK SMITH $S105S

HF TRANSCEIVER

Last chance for a real bargain! All
band HF transceiver now reduced to
clear - and look at the incredible specs.
Where else could you get a transceiver
of this type for under $500? And with
optional pcb, it will even do FM (great
for 10m and for transverting!).

Quick -~ before they all disappear

s 399

ACCESSORIES FOR THE $S105S

Noise Blanker

Cat K-6300

SPECIFICATIONS:

Freq. Cov. 438.025 - 439.000MHz in
25kHz steps

No. of Channels 40

Mode of Operation FM

Supply 13.8v DC. Receiver 340mA
with tull audio output and all
options. Transmitter 2A more
S watt output)

Receiver ual Conversion Superhet Al .
Sensitivity 9.4u¥ for 2008 guieting That really works! Minimise most types 25 kHz monitor
el Vi > = E B . i
J aE - 60dB of pulse noise. Highly recommended Plug-in pcb to give 25kHz for

Ad). Chan. Reject  Better than 80dB

for maximum transceiver capability. § 95 [ accurate calibration
Transmitter 9 ’

Cat D-2901 Cat D-2904 s 3 495

§2§‘.§L3#E'°”" %Y-V i e FM receive IF unit
purious Emissions Better than -60d FM receive circuit to convert 9MHz to H
455kHz and amplify and detect signals; 100W Linear Am P

OPTIONS AVAILABLE

Upgrade Kit (Cat K-6302)
(Repe ter, S meter, additional xtal filter & new tront
)

ONLY $24.50

UHF Antenna
-
Kit
Just for your UHF transceiver. Includes
deluxe gutter gripper base, UHF co-ax

and whip with cutting details. Also
suitable for UHF CB,

Cat D-4014 8245 N

equipped with a built-in squelch circuit. 35995 100W Linear Ampliier. For
Cat D-2902 when you've got that big ticket!

FM transmit ": unit Work the world - and more

? .
IF circuit for FM transmit, consisting ofsyQS Sy ICERP-OatD 5249
P

a modulation circuit & IF amplifier.
Cat D-2903

hone patching is legal from November
1st! Build your own phone patch and save
W“ a fortune . . . very simple kit, suits most

transceivers. Compare our price from
built-up units!

Cat K-3054 35950

Not Telecom Permitted

Dick Smith Ham Shacks are located Inthe Dick Smith Stores listed
pelow. You'll find a licensed amateur at each Shack.
® Sydney 125 York St 267 9111 @ Sydney 6 Bridge St 27 5051 @
Gore Hili 162 Pacific Hwy 439 5311 @ North Ryde Lane Cove &
Waterloo Rds 88 3855 @ Gosford 315Mann St250235 @ Melbourne

el 399 Lonsdale St 67 9834 @ Richmond Bridge Rd 428 1614 @

6 \ Springvale Springvale & Dandenong Rds 547 0522 e Brisbane:
| Buranda 166 Logan Rd 391 6233 @ Townsville Ingham Rd & Cowley

n - el
0l e A A WA
i J M"' St WestI End 725722 @ To::wogmt;a1 2E.’,c>1vg;36n2& Rush\rrs‘n &;ﬁ 38 483102
y ® Adelaide Wright & Market Sts e Pe illiam
\y/ D|CK SM |TH Robinson Ave 328 6944 @ Cannington Wharf St & Albany Hwy

varsy’ 451 8666 @ Hobart 25 Barrack St 31 0800 @ ns21/a%
THAM SHACK| == ,
1 =l lp

welcome here

DICK SMITH Electronics 35:23%%0s" <,

WHY NOT USE HFC FINANCE

It's so easy 10 balance yo
Xmos budget

No repoyments unhl Mareh

1984 (Aoolmec: apphicants




Proportional analogue
joystick for the Microbee

The joy of a joystick! A twiddle of the fingers as your
spaceship races through the cosmos, zapping space invaders
and other various baddies with searing photon torpedoes. Or
a tank on a battlefield, dodging the mines. Or your Tiger Moth
bucks through the turbulance as your skilful fingers guide it
gently towards a landing. Fasten your seatbelts, folks,
because with this latest ET| project, you'll be joining the fun.

Geoff
Nicholls

MOST COMPUTERS offer joysticks as
options. And most of them arent as
snazzy as this one. Your average home
computer joystick, or games controller. is
nothing more than four switches, actuated
by a central handle. Leaning the handle
onc  way or another actuates the
appropriate  switch, whicli tells the
computer to drive a dot or other shape
across the screen in the direction given.
Some computers allow two switches to
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Tom Moffat

operate at once; that is, if you lean the
handle 45 degrees from North, the North
and East switches will operate together,
moving the dot from lower left to upper
right.

This arrangement is quite OK for many
applications, but you can only move al
one speed, in only eight different
directions. Now, consider the true
analogue joystick. On the outside it looks
the same . . . a vertical handle that can be
moved around. BUT . . . when you move
the stick say 24 degrees from North. the
dot will follow exactly. If you move
quickly the dot moves quickly. If you
move the stick slowly the dot just creeps
along. and it stops or changes direction

when you do. Here's where the really
subtle control becomes available for such
tasks as a precision landing of a lunar
module. You can even write your name
with it.

All analogue joysticks must use an
analogue-to-digital  converter. Many
computers have them built in but the
Microbee doesn’t, so we have to supply
one. Two, actually, one for vertical values
and one for horizontal. Six-bit conversion
is used, giving 64 different values each’
way. The seventh bit tells the joystick
whether an X or a Y value is required,
and the eighth bit feeds results back into
the computer. So, the whole business
works through one eight-bit port.

A bit approximate

Before the joystick can be used, a short
driver routine must be loaded into the
computer, usually as part of the main

program requiring the joystick. The
program, and the joystick A/D converter.
form a device called a ‘‘successive

approximation converter”. It is a very fast
scheme that works in the following way:

Imagine you have a piece of coaxial
cable, and some ratbag has stuck a pin in
it, and broken the pin off. You know the
cable is shorted, but you don’t know
where. There are two ways to find out
. . . first you can cut off a metre at a time
until it comes good. If luck isn’t with you
you will end up with a nice collection of
one metre lengths of coax, with the short
in the very last one. (Shades of Monty
Python’s “‘stringettes” — 3 lengths of
string, good for tying small parcels, ideal
present etal — Ed.)

In the “sensible”™ method you cut your
losses, so to speak. You first cut your
coax in half, knowing that will leave one
good bit and one bad bit. You then cut
the bad bit in half, leaving half of that
good and half bad. You keep on cutting
the bad bits in half until you have
localised the short. The beauty of this
system is that no matter where the short
is, it takes exactly the same number of
cuts to find it. And it’s the fastest way to
find the short.

In the joystick we cut its value in half,
and then look at a comparator. If the
value is above half the maximum it tells
the computer to store a bit. and then cuts
the upper half in half. looking for a "too
high™ or “not high enough™ indication
And 50 it goes for all six bits. The result is
a binary representation of the joystick
value. stored in the computer.

The “halves™ are generated by that



| HOW IT WORKS — ETI-674 ADDR  CODE LINE  LAREL MNEM OPERAND
The circuit includes most of a successive ap-
proximation analogue-to-digital converter.
T e T e actually the 00100 ;JOYSTICK DRIVER ROUTINES, Tom Moffat, 1/12/82
icrobee apllo
Renigsce-d 10 P2 S07TD I NONET SIS paee 00126 DEFR 16 ;ASSUME HEX UALUES
network, also called an ‘R-2R’ network. The @300 20130 ORG 0806
actual resistance of the resistors in the eatae
network is not critical, provided they are . ) . 3
closely matched. IC4 is used to ensure that the ggllzg jlnitialize the PIO:
C‘:Il‘g"ltztﬁrl‘ggn?‘i) Itvvimisn":,m‘:gﬁ:OOT‘::S’S‘S,;;IS, p886 3ECF 6@179 LD A,8CFH ;SET FOR CONTROL
01860 ouT (1) ,A
ralls, Le: 0 or 5 volts. If the six-bit number ap- @802 D361 0 o PO i
plied to IC4 is ‘n‘, then the voltage at the junc- eguq 3E80 88i98 LDT A, 5 H
tion of R4-R6 will be Vcc x n/96. Thus, if n=0 egasé D361  @Bz08 ou 1,A
the voitage will be 0 and if n=63 the voltage will e8a@8 C% ggg;g RET
be 3.28 volts. :
Resistors R1, R2 and R3 are chosen to shift @e23@ ;Joystick routine get X if C=00, get Y if C=48.
the voltage range to match the output voltage 062490
range from the joystick. Trimpots RV1-RV4 are &89 79 86250 LD A,C ;SELECT X OR Y (BIT &)
used to fine-tune the joystick range. 088A 1520 00248 LD 0320 ;SET "TRY" BIT (BIT 5)
Comparators IC1 and IC2 compare the vol- ageC B2 8e278 LOOP OR D ;COMBINE THE TWO AND...
tagefromtheioystlckportstothevoltagefrom ag8eD D368 00280 ouT (9),A ;SEND TO A/D CONVERTER.
the ladder network; if the latter exceeds the geaF OBGG pe2%0 IN A,(8) ;GET THE RESULT.
former, then the comparator output is high, @811 CB7F 203080 BIT 7,A ;TEST COMPARATOR BIT.
and vice versa. IC3 selects either the horizon- ag13 2801 a03le JR 2,$+3 ;1F LOW SKIP NEXT INSTR.
tal or vertical comparator output to feed to the 8815 AA ap3206 XOR D sKILL "TRY* BIT IN A REG.
computer, according to the state of bit 6, which agi & CB3d 008330 SRL D ;SHIFT TO NEXT POSITION.
is set by the software as required. 9818 30F2 06340 JR NC,LOOP ;DO AGAIN UNTIL FINISHED.
To read the joystick, the computer selects @81A E&3F 0835 AND 3FH ;CHOF GARBAGE OFF FRONT.
the pot (horizontal or vertical), then starts out- #81C 4F 8340 LD LA ;LOAD WHAT’S LEFT INTO C.
putting six-bit data via D0-DS, while reading @81D C9 @378 RET 3AND RETURN TO BASIC.
the comparator output. As outlined in the text, 0800 90380 END
this process is done one bit at a time, so only 5
six operations are required, independent of gpge’e “Taitail der reps
the actual value. This technique is called suc-
cessive approximation. LooP eseC
LISTING 1

JOYSTICK
ASSEMBLY

*R2

05

3

0815 PIN
CONNECTIONS

great network of 4k7 resistors, with the
output feeding two comparators at once.
Each joystick pot, X and Y, goes (o one
comparator. A series of NAND gates
selects which comparator output goes back
to the computer. The NAND gate X/Y
selector is driven by bit 6 f{rom the
computer. An assembly language listing of
the A/D converter driver is provided for
those interested

HORIZONTAL 8

R9 4k7

+5V

€3 4011

VERTICAL

R124kT  R154Kk7 R18 k7

oV
1C4 4050

| There are actually two subroutines
necessary for the joystick to be used in a
BASIC program. First the routine at 2048

| must be called 1o set up the parallel port
for the joystick. This need be done onl
once at the start of the program. Then the
routine at 2057 is called 1o get a joystick
value. The “USR™ function in Micro-
World BASIC makes this casy. since you
can pass information both to and from a

machine code routine. You send in a “0”
1o get a horizontal value, or a **64" 10 get
a vertical value. To specify a point on the
screen you must do each one.

The BASIC demonstration program
given in Listing 2 shows how this works.
The program only writes dots to the
screen, leaving a trail of dots behind.

Anything more elegant must come from P

your own imagination.
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Joystick types

There are a number of different joystick
assemblies around, and the type you use
atfects some components in the circuit. The
important parameters are,

(1) Ratio of minimum resistance to total
resistance.

(2) Ratio of maximum resistance to total
resistance. The project has been built up
twice, once by Tom Moffat and once by
ETI1. Tom used a joystick with pots of about
100k total resistance, with minimum and
maximum resistances of 0 and about 90k.

The ETI version used pots with minimum
resistances of around 8k and maximums of
around 12k out of a total resistance of 20k.
We understand that the most common type
supplied will be mechanically identical to

Close up. Front and rear views of the joystick used.

2k to give a useful range adjustment
The table here gives the component
values to suit the three types of joystick

ours but will have a total resistance of
around 5k. This means that the ratios men-
tioned earlier will be the same as ours, but
the trimpots would be reduced from 5k to

discussed.
Construction

First work out where the joystick will mount

JOYSTICK R1 R2 R3 RV1,2 RV3,4
5K 100K 82K 180K 2K 2K
20K 100K 82K 180K 5K 5K

100K none 91K 91K 20K none

Note that, when using the 100k version the 0 V wires from the pots have to return
to 0 V on the PC board.

G100 for ETI 474 joystick project.
00110
Q0120
00130
an140
00150
00160
Q0170
00120
00190
0200
Q0210
00220
00230
QO240
00250
00260
00770
D0220
0090
[slVici{ (3]
00z10
00320
00230
00340
002S0
30560
00370
QO3Z0
00370
Q0400
00410
0420
00430
00440
00450
Q0440
00470
00420
00490
00500
00510
Q0S20
00530
00540
Q0SS0

REM Test programs
REM.

REM Initialize
GOsSUR 450
REM
PRINT"1 A-D test"
FRINT"Z Range test"
FRINT"2 Drawing"
INFUT"Proagram no. ?";F

IF F<i ORP>32 THEN 1320
CLS:ON P GOTO 220, 300, 330
REM
REM #1
FRINT
FRINT
FRINT
INPUT A:
ouT O A
3ITO 2460
REM

REM #2
cLS
X=ER(2057) :REM Get horizontal value
Y=UER(2057,44) :REM Set vertical valye

IF X=Z THEN 3S0 ELSE CURS &¢:PRINT (14 X1
IF Y=T THEN 340 EL3E CURS Z0:PRINT [(I4 Y1
=X T=Y
ZOTO 320
REM #3
HIRES
X=UESR(2057)

X=5#X REM Expand ta screen width
Y=4rY REM Expand to screen height
SET X,V GOTO 400

REM

REM Machine cade loader routine.
REM Pokes subroutines to OZOOH
FOR A=2042 TO 2077

READ B

FIKE A,B

NEXT A
DATA A2
ODATA 21
REM
X=USR
RETURN

A to D converter test.
“Measure voltage at pin 2 of
"Type test no.s from O to A3,
"To exit type 44"

IF A»4A3 THEN STOP

tLop B

Range adjustment program.

Screen drawing.

(2042) REM Initialize the FIO.

LISTING 2

V207,211 ,1,62,128,211, 1,201 121,4,32,174,211,0
2,0,203,127,40,1,162,203,54,48,242,230,43,79, 201

44 — December 1983 ETI

in the box, remember that the pc board has
to fit as well! Put the joystick right up one
end so that a large area is left to rest the
wrist on — you don't want to develop an
ache after a few minutes use. A square cut-
out was required for our stick (obtained
from Benelec). Drill lots of holes and file
out to exactly fit the flange on the stick. The
unit is secured with four self-tappers
through the box to bite into the plastic
mounts on the stick base. Solder wires to
each lug on the pots, around 200 mm allows
slack when the pots are moved.

File a bevel to allow the ribbon cable to
pass between the box and its lid, and the
mechanical stuff is done.

The pc board can be made up now, start
with the 4k7 resistors, and be careful not to
put them where R2 and R3 have to go. Sol-
der in the remaining resistors and the four
capacitors and trimpots. The ribbon cable
comes next, if you are using a solder-type
DBI1S plug then simply follow the overlay
diagram. Some suppliers may provide insu-
lation-displacement (1D) plugs. you'll have
to carefully work out the wires if you get
one — watch the 0 V wire. it is out of
sequence.

The wires from the joystick pots can be
soldered in now. Next, solder the ICs in
place. Take pariicular care to orierit them
correctly and avoid touching the pins of 1C3
and 1C4 — they are static sensitive. Solder
their Vec and 0 V pins first.

The pc board was held in place with dou-
ble-sided sticky pads. one also being used to
secure the ribbon cable to the inside end
face of the box.

Testing and setting up

Having built the unit. the next step is to
type in the test program and check that all’s
well. 1t is wise to save the program before
plugging in the joystick in case a spike stutfs
a bit or two. The first test covers the D-10-A
converter and you will nced a digital mul-
timeter connected to read the voltage at the
comparator’s positive input. The most con-
venient place to attach the probes is across
R2. Now run the #1 test and type a tew dit-
ferent numbers in. noting that the voltage
changes with the number. with *(" you
should read around 1.8 volts. while a "63’
should rcad about 2.75 volts. If you go
through ithe range from 0 to 63 you should
observe an increase with cach number. If
you get a decrease at some points then
cither a 4k7 resistor is open circuit or the
data is not getting from the port through to
the outputs of the 4050, 1C4 ®



0B15 CONNECTOR
REAR VIEW

1
° ®|® PARTS LIST — ETI-674
\ °®

\\‘ - Reslist

@ esistors ........... allva Wor %2 W, 5%
\;{.. R1,R2,R3 See table

. - R4-R22 ak7

e ® R23,R24 2k7

04 RV1-RV4 See table
4 Capacitors

Ci1.c2.C4 100n ceramic bypass
C3 220p disc ceramic

Integrated circults

Overlay and wiring diagram. Assembly of the pc board and wiring it up are
fairty straightforward. Make sure you orient the ICs correctly. Take care in wiring
the DB 15 plug. Note that pin 8 {0 V) is out of sequence on the ribbon cable. The
whole thing mounts nicely in a ‘UB 1’ zippy box, with the joystick mounted through
the bottom (which becomes the top), right up one end. leaving enough room to
mount the pc board.

NOTCH OR SPOT IR
AT THIS ENO .

IC1,IC2 LM311 etc.
IC3 40118
IC4 40508

Miscelianeous

Joystick assembly, ETI-674 pc board; zippy box
155 x 95 x 50 mm; DBt5P 15-w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>